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Arago, Notice af the discoveries of 
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Compasition, 294, 343. 
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Publications, 5, 294, 414. 

Societies, 24. 

Society, Bristol, 33. 

Camden, 6, 24, 182, 213, 
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Study, 24. 
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ARCHITECTURE. 
altar, 6. 
altar pieces, 179. 
altar rails, 6, 
altar screens, 179, 440. 
arcades, 305. 
arch, 82, 93, 181, 247, 297. 
hed monldings, 194. 
buttresses, 214. 
Byzantine, 25, 32. 
cable moulding, 93. 
capitals, 15. 
chairs, 6. 
china, 44. 
church, 6, 25, 34, 179. 
clubs, 43, 98, 140. 
colleges for, 23. 
colouring, 294. 
columns, 15, 16, 24, 

241, 

commandment tables, 179. 
composition, 294, 343. 
cross, 214, 
decorative, 29. 
doors, 93. 
Dublin, 8, 18, 97. 
ecclesiastical, 25, 34, 179, 441. 
Egyptian, 24, 79, 93, 181, 247. 
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exhihition, Royal Academy, 183. 
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gothic, 173, 213, 343. 

arch, 297. 
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294, 344, 384, 413 
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orders 374 
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Parthenon 14 
pediment 139, 172, 413 
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arch 181 
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porticas 16, 23 
prayer desks 440 
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pulpita 6 
pyramids, Egypt 79 
—— Mexican 92 
roodloft 180, 441 
raodscreen 441 
Royal Academy 6, 183, 184, 223. 
rustication 139 
screens 179, 253, 440 
shops 343 
skylights 219 
staircase 219, 221 
ataira 219 
stalls 440 
steps 219 
atylobate 16 
symbolism 34, 214 
triglypha 15, 140 
triptychs 179 
volutea 5 
windowa 98, 139, 173 
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263, 400 
art blister, the 415 
artesian well, Southampton 293 
Calais 32 
Naples 61, 92 
Arta, Society oF, proceedings 26, 
30, 59, 76, 129, 401 
Ants, SCOTISH SOCIETY or, proceed- 
ings 7, 9, 19, 48, 55, 84, 127, 249 
ashlar, cost of 298 
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pipes 355, 411 
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waterproof 355 
ASTRONOMICAL observations 78 
——— clocks 249 
dipleidoscope 260 
discoveries of Laplace 333 
observatories, list of, 390 
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——_—— telescope, Lord Rosse’s 48, 
332, 371, 404 
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atmosphere 110, 364 
atmospheric railway, Aitken’s system 
368 


Chameray’s system 389 
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Leonard’s report on 349 
Stephenson’s report ou 
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Rowan’s 198 
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400 
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Parliament 329 
harytes, sulphate nf 125 ' 
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Goodwin Sands 252, 348 
iron 252 
whistling 96 
wrought iron 67 
Beale’s rotary engine 206 
beams, flexure of 264, 430 
bearings for lacomatives 10 
Belfast Nat. History Saciety 45 
bells, cast stcel 412 
belts, endless 323 
bevelling instrument, joiner’s 21 
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Barry, James 23, 345 
Beanmont, Sir G. 437 
Bonnington 377 
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Brougham, Lord 437 
Buddle, J. 69 
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Coleridge 436 
Cotman, J. S. 399 
Deorer, F. 46 
Fuseli 345, 437 
Haydon, B. R. 26, 301, 
417, 436. 
Jessop, W. 28 
Lepere 390 
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Maddox, G. 118 
Nicholson, P. 425. 
Northcote, J. 376 
Paginini, C. 390 
Palmer, Il. R. 371 
Penn, J. 69 
Piloty 46 
Poissant 299 
Ranson, R. G. 69 
Reynolds, Sir J. 25, 26, 28, 301, 
378, 416, 437, 438 
Smith, W. 391 
Vandyck 436 
Varley, J. 378, 379 
Wallace, Prof. 68 
Wheelwright, Capt. 27, 125 
Wilkie, Sir David 301, 345, 378, 
436 
Bishop’s wood paving 238 
bitumen, experiments on 53 
France 355 
joints 11 
pipes 355, 411 
Trafalgar Square 71 
waterproof 355 
blasting, submarine 251 
blister, the art, by Timon 415 
blocks, Lenox’s 408 
blowing off 409 
Bodmer’s furnaces 153 
bond, iron hooping for 363 
hoilers, Badmers 152 
brass tubes 91 
brickwork 108 
clotbing 62 
Collier’s 152 
feeding apparatus for 30,101, 


345, 377, 


275 

—— feed pipes 62, 276 
furnaces 91 
Collier’s 152 
Johostone’s 321 
Jones’ 155 
marine salinometer 7 
Napier’s improvements 61 
priming 7, 61 
rivetting 108 
supply of water to 101, 108 
tubular 62, 90, 130. 
Booker's improvement in iron 76 
Booti's patent rotary engine 35 
bottle corks 112 

improved 114 


Boulton and Watt’s directions for the 
use of the steam engine 106, 150, 
273 

new safety valve 117 

Borrie’s patent engine, 113, 155 


Branne, Professor, lectures on agri- | 
cultural chemistry 11, 71, 87, 109, 


147, 193 
brasses, rubbing impressions 47 
breakwater, malleable iron 28 
brewing refrigerator 323 
Bricklayers’ Arms Station 177 
bricks, drying 153 
Egyptian 81 
experiments on 53 
Hodgson’s 409 
Bridges :— 

Aire 90, 126, 128, 246 

arch 90, 126, 128, 247 

Allantara 247 

Athlone 444 

Boston 126 

Boverie 128, 248 

Brioude 247 

Carrington 90, 126 

Carrouse 357 

Centres 246 

Chester 247 

Clisson 47 

Cologne 332 

Cnbzac 357 

Dee 247 

Dublin and Drogheda 10 

Gloster 247 

Hampton Court 126 

Higb Level 32, 128 

iron 90, 246 

Gena 247 

Lattice 10 

Leeds 90, 126 

London 247 

Llanrwyst 247 

Lyon 357 

Mantes 247 

Melun 247 

Mersey 412 

Moldau 84 

Narni 247 

Neuilly 246 

Newcastle 32, 128 

Pout de Boverie, 128, 248 

Portumna 245 

Prague 84 

Rhine 332 

Rhone 357 

Royal Canal 10 

Seine 247 

Severn 247 

Shannon 245, 444 

St. Maxence 247 

Suspension 412 

Swivel 246 

Thames 126, 130, 183, 412 

theory of 247 
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Wellington 128, 246 
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Westminster 130, 183, 412 
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Bristol and West England Architec- 

tural Society 33 
Bristol, Queen Elizabeth’s Scboal 413 
British Association for the Advance- 

ment af Srience 40] 
Broadmeadow’s iron process, 405 
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—— tiling 429 
Brunel’s propeller 36 
Brydell’s metallic roofs 35 
Buck, G. W. on locomotive engine 

tuhes 104 
Budd's calcining metals 284 


Building Act 133, 371, 410, 411 
Burong, notes on, see Arch, Archi- 
tectnral, Beam, Brick, Cement, 
Chimney, Materials, Roof, Stone, 
Tile, Window, Wood. 
arch 90, 126, 128, 247, 248, 297 
ashlar 298 
barn 23 
heams, flexure of 264 
bond 363 
bricks 409 
centres 246 
chimneys 153, 265 
cofferdam 84, 238, 246 
concrete 84 
cottages 127 
engine house 107 
fire-proof roof 235, 321, 348 
flooring 321, 423 
tlexure of beams 20+ 
freestone 298 
flues 153 
foundations on sand 119, 238, 293 
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girder 128 

Greek 240 

gritatove 298 

iron 85, 249, 363 

joists, metallic 35 

landings 219, 221 

latches 320 

lighting 219 

locks 320 

materials, experiments on 53 
plain work 298 

roofs, fire-proof 285,321 
metallic 35,177, 397 
— slate 423 

timber, of middle ages 137 
sand 119, 238 

sashes 26, 111 

sea-walls, floating stones 12$ 


| sewers 261 


shutters 11] 
skylights 219 
slate 423 
specifications 298 
Staircase 22, 219 
stairs 219 

steps 219 

stone, cost of 298 
tiles 409 

| warehouses 348 
windows 26, 111 


| wood 423 


| Byrne, Prof. on the magnitude of the 
earth 178 
| ————— original solution of an im- 
on terrestrial refraction,262 
portant problem 295 
| Cable improved, 112. 
CANAL :— 
American, 282. 
Ashmin—erroman, l. 
hoats, 252, 292, 
Canadian, 283. 
Casey on, 282. 
Cornwall, 283. 
| Coventry, 332. 
| Egyptian, 1. 
| English, 283. 
Erie, 283. 
| Grand Junction, 332. 
| Forth and Clyde, 332. 
| Kennel and Avon, 332. 


Lehigh, 238. 

Lockgate, Erie, 285. 

————. Galbraith’s, 249. 
| ———— Thenard’s, 387. 

Mersey and Irwell, 19, 

Middlesex, 283. 

Ohia, 282. 

propelling hoats, 252, 292. 

Red Sea, 1. 

Rachdale, 332. 

Schuylkill, 283. 


Canals—(confinued). 

Severn improvement, 85. 

screw propellers on, 292. 

ship, l 

Suez, 1. 

Thenard’s lockgates, 387. 

tracking hoats, 252, 292, 408. 

Union, 292, 332. 

United States, 283. 

Warwick and Birmingham, 332. 

Welland, 327. 

wier, Thenard’s, 387. 

Wilts and Berks, 332. 

Worster and Birmingham, 332. 
calculating machines, 70, 
calculator, automaton, 70. 
Camden Society, 6, 24, 

266, 289, 400, 439. 

Camdenism and Paganism, 182, 213. 

camera obscura, Newton’s, 286. 

canutchouc impermeahle to gas, 428. 

casting iron in France, 357. 

Candidus, a few plain words to the 
Caméenists, 213. 

Canopipvus's Note Boox—Fasciculus 
LV. ta LX., pp. 4, 98, 294, 343, 
373, 413. 

Cannabic composition, 86, 152, 266. 

Carrington hridge, Nottingham, 90. 

Carron, supply of water to boilers, 103 | 

Casey, W. R, C.E., on causes of 
failures of canals in America, 282. , 

casting telescope specula, 45. 

Castor’s improved, 114. 

cathedral of Drontheim, 100. 

cements, Bertram, 160. 

Egyptian, 80. 

Keene’s, 153. 

lime, 12. 

magnesian, 12. 

Roman, 53. 

cemeteries, on laying nut, 41. 

cemetery, Nunhead, 244, 265. 

chain cable improved, 112. 

Chameroy’s atmospheric railway, 389. 

Chapel, see Ecelesiastical Building. 

Chatsworth, 149, 403. 

Cuemistry, see Electricity, Magne- | 
tism. 
acetic acid. 193. 
actioic, 195, 250. 
agricultural, Professor Brande’s 

lectures oni, 11,13, 71, 87, 109, | 
147, 193. | 

air, 319. 

alumina 14, 72 

ammonia, purification of 38, 318 

analysis 110 

harytes 125 

bailing, 235, 318 | 

Brande’s TONES Ule 13, 71, 87, | 

109, 147,193 
carbonate of lime 11 
carbonic acid, condensation of, 38 | 
properties of, 148, 195, 


182, 213, 


318 

combustion 110, 234, 385 

conduction 288 

cangelation 289 

cyanogen, production of, 38 
properties of, 31%, 443 

electric decomposition 207 

evaporation 318 

expansion 235 

Faraday’s lectures 234, 229, 318, | 

358, 385 


| Church yards, policy of 41, see Ceme- 


fire 234 | 


flame 385 

fluids 318 

gases 236, 319 

gluten 193 

gum 193 

gypsum 13, 88, 193 

heat 234, 288, 318, 358, 38 
hydrocyanic acid 38 
hydrogen 234, 319 
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Chemistry —(continued). 

ice 289 

Laming’s process 38 

latent heat 289 

lectures on 11, 13, 71, 87, 109, 

147, 193, 234, 289, 318, 353, 
385 

light 234 

lime 11, 72, 73 

magnesia 72, 73 

mercury 319 

monochromatic lamp 385 

oxide of iron 73, 189 

oxygen 234, 319 

phosphate of lime 13 

phospheric acid 109, 385 

phosphorus 234 

potassium 87 

prussic acid 38 

pyrophorus 234 

radiation 358 

silica 14, 72 

solidification 289 

specific heat 319, 404 

starch 193 

steam 318 

substitution of elements 109, 194 

sugar 193 

sulphate of lime 13 

soda 289 

sulphuric acid 87 

sulphuretted hydrogen 87 | 

vaporization 319 

water 147, 289, 318 
Cheverton's wood-sawing process 286 
chimney flues 153 | 
— Bayd’s 419 
constriction of 265 
St. Rollox 414 


` choristers school, Oxford 439 | 


church architecture 25 
Church, see Ecclesiastical Building 


' church building in Ireland 8 | 
| church furniture 


altar 6 

altar pieces 179, 184, 350 | 
altar rails 6 i 
a'tar screens 179, 440 

hells 412 

carving 175 

commandment tables 179 

cross 211 

hangings 440 

painted glass 21, 171, 206, 321 
pews 6 

pulpits 6 

prayer desks 440 

rood loft 180, 441 

rood screen 44] 

screens 179, 253, 440 

stalls 440 

stained glass 21, 174, 206, 321 | 


teries 
Civil Engineers, see Engineers | 
Civil Engineers, Institutinn of 22, 33, 
69, 84, 86, 94, 127, 176, 186, 245, 
444 
Clarke, Hyde, C.E., on embauking, 
270 
clay, Brande on 14 i 
chemistry of 14, 110 
London 120, 129, 270 
cluckwork 96 
———- astronomical 249 
clvh architecture 43, 98, 140 
conservative 43 
— dimensions of 43 
Gresham 98 
coal breaking machines 291 i 
— Chilian 27 
France 355 | 
parrot 48 ! 
—— Scoteh 48 
statistics of 32, 35 
—— Welsh 27 
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| Derhy sewage 261 


Cackerell’s, Professor, lectures on 
architecture 23 

Collier’s boiler fnrnaces 152 

Colour, see Decoration 

Commission on the Fine Arts, choice 
of subjects 353 

Competition :— | 
anecdotes of 65 | 
cemetery, Nunhead 244, 265 
choristers school 439 
Dr. Fulton on 65 

compensating pendulum 328 

composition cannahic 86, 152 

compressed air engine 411 

Conservative club 43 

contract, goverament for steamers 
62, 95 


| coppering, electro 75 


copying machine, Newton’s 286 


| corks, hottle 112 


Cornish engines 306, 355 


' cost of water 308 
' enttons, waterproofing 324 

crane, Woolwich 17 | 
' Croll’s gas apparatus 399 | 


Croshy hall 139 
Croydon palace 138 


| cubic standard, Parker on 29 


cuttings, areas of 263, 400 
DaGUERRFOTYPE 59, 252, 33 
Davies’s propellers 367 
DECORATION. — 

altars 179, 351 

architectural 294 

Baden 60 

Barry’s repart 329 

Brown’s tiling 429 

cannahic composition 86, 152 i 

carving 175 | 

castings 175 

Chinese paver hangings 386 

churches 179 

colaur 397 

Eastlake 350 

encaustic 350 | 

Exeter Change 306 

exhibition, hauses of parliament 

174, 206, 330 

flooring 175, 239, 363 

foreign quackery 150 

form, Hay on 397 

geometric design 168 | 

glass 175, 186, 206, 321 | 

Greece 16 | 

Hay, D. R. 163, 180, 219, 397 

aces of parliament 174, b; 50, 329 

iron, France 357 

lectures on 22 

mosaic 175, 409 

mural decoration 350 

ornamental glass 321 

painting iu arebitecture 16 

paper hangings 385 

quackery 180 

Raffaelesqne 83 

remarks on 29 

Sang 180 

stained glass 21, 174, 206, 

stalls 440 

tapestry paper 386 

tempera 350 

terra cotta church $21 

tiles 175, 409, 429 

Vaile’s flooring 239 

York minster 10 
Decorative Art Society 385 
Dee, river, lighthouse 293 
delineator, profile 237 
Dent’s dipleidoscope 260 
Denton’s level 424 


co 


at 


DESIGN.— 
autographic instrument 127 
Bessemer’s pigment 285 
camera obsenra 286 
colour, 285, 304 


iit 


Design— (continued). 
copying busts 23 
machine 286 
daguerreotype 59, 252, 332 
elliptograph 249 
energiatype 280 
grandeur 304 
Newton’s copying machine 286 
paint 285, 304 
pigment 285 
profile delineator 237 
volntes 6 
Design, Scbool of 59 
geametric 168 
Dickens, epistie tn 374 
dikes of Holland 271 
dilatations of iron 34 
——— metals 235 
dipleidoscape, Dent’s 260 
direct action engine 9} 


| Docks, see Canal.— 


Bristol 292 
Grangemouth 9 
dackgates 9 
doors 63 
Daver harbour 410 
drainage 20, 315 
geology nf 393 
Higgins on 50 
Ireland 101 
repart on 277, 278 
Watson’s improvements on, 
49, 66 


' drains, barrel 315 


brick 315 


| —— pipe 316 


—— tile 279, 315 

Drawing, see Design.— 

drawing volutes 6 

dredging, Aitken’s 408 

Drontheim cathedral 100 

Dublin, architecture 8, 18, 97 

Durham monument 259, 373 

dye, black 88 

for 323 

EARTHENWARE Marns 11 
Boote’s 154 

East Indian steam navigation 242 


| Eastlake, C. E. on mural decorations 


350 
, ECCLESIASTICAL Burtpincs,— 
Aix la Chapelle 25 
Antioch 25 
Arbroath ahbey 85 
Armagh cathedral 9 
Basingchurch 137 
Berlin 22, 32 
Bristol cathedral 332 
Byzantine 25 
Casan cathedral 44 
Cathedral, Aix la Chapelle 25 
—— Armagh 9 
Berlin 32 
Drontheim 100 
Dublin 9 
Milan 45 
Newry 9 
Rome 44 
———— York 10 
circular 25 
Croydon palace 137 
Dorchester church 290 
Drontheim cathedral 100 
Dublin cathedral 9 
Dundalk 9 
Duomo, Milan 45 
farm of 25 
Gedling church 105 
Harrow church 47. 
Holywell church 290 
Hoarn church 10 
iron 10, 3+ 
Kettering 47 
King’s College chapel 137 
Madeleine 23 
Market Weston church 332 


tv 


Ecclesiastical Buildings— (continued) 
Minchinhampton church 47 
Munich Basilica 371 

Ecclesiologist 25, 440 

economy of jackets for steam engines 
265 

Edge’s water meter 129 

Egyptian canals 288 

pyramids 79, 189, 247 
railway 287 

electric blasting 251 

decomposition 207 

magnetic motive power, 94, 


199 

magnetism, progress of, 166 

metallurgy, 74, 239 

phenomena 235 

sparks in powder mills 332 

telegraph 175 

elliptograph 249 

Eltham palace 137 

embanking 20, 120, 269, 279 

Musselburgh 128 

embankmeots, areas of 263, 400 

embankment, Thames, report and 
plans 158 

energiatype 250 

engraving, daguerreotype 59, 332 

entasis, gothic 47, 105 

epistle to Charles Dickens 374 

evaporation, Ador’s plan 390 

Exchange, Royal 22, 173, 212, 414, 
432 


exhibition, King Street 174, 206 
national, of arts and manu- 
factures 383, 428 
Royal Academy 183 
Westminster Hall 256, 362 
expansion, theory of 235 
expansively, working 92 
experiments on building materials 53 | 
——— flexure of beams 265 
Irish stones,58 
locomotive tubes 104 
——— supply of water at fires 86 
explosion of hardened steel 400 
explosion ou board the Gipsey Queen 
442 
explosive powei, Warner’s 291, 371 
Exposition, French, 1844, 324, 355 
extinguisher, fire 285 
FAILURE oF AN EMBANKMENT 282 
——— a mill at Oldham 429 
& quay wall 86 ) 
a Westminster sewer 312 
the Gipsey Queen 442 
—— the Pont de Boverie 128,248 
Fairbairn’s propeller 370 
Varaday’s electric discoveries 166 
lectures on heat 235 
silvering looking glasses 248 
fastenings, Higginson’s 236 
feeding apparatus, Grafton’s 30 
filters, water 281, 306 
Fleet river 312, 314 
Forrester’s new marine engine 120 
Fulton, Dr. observations on architects 
and architecture 18, 26, 65,97, 139, 
181, 216, 254, 294, 344, 384, 413 
observations on Gwilt 44 
letter to Candidus 384 
GaLLoway’s PAINTING SURFACE 423 
———— Suez railway 287 
Gas see Light 
gates, dock 9 
lock 19, 85 
park 300 
Geological Society, Ireland 56 
GEoLocy.— 
Ansted’s 120, 391 
Buckland 13 
Calais 32 
classification 391 
coal 32 


Ice Taave 332 


desert formations 39 
engineering 120, 391 | 


IND 


Geology—(continued.) 
fossils 13, 146 
in connexion with architecture 56 
submarine researches 124 
volcanoes 32, 70 

gilding, electro 75 

Gipsey Queen explosion 442 

girder, improved 128 

Gladstone’s shears 284 

glass, composition of 14 

—— flattening 35 

—— improvements in 198 

—— mains 11 

ornamenting 321 

painting 186, 206, 348 

silvering 206 

glue, marine 291 

Goldsmith’s Hall 253, 304 

Goodwin Sands beacon, 252, 348 

reclaiming 269 

gothic arches, Nicholsoa’s diagram 297 

Grafton’s feeding apparatus 30 

Granville, W. L., masonry of the 
Greeks 240 

Great Britain steamer 132, 186, 411 


' Green’s patent rigging 35 


Gresham College 79 
Grimsley’s roof 285 
gun metal 190 


' Haooan’s, J. C., Parren Macur 198 


hall, Goldsmith’s 253, 304 

Lincoln’s Inn 31 

Harrovrn.— 
Dover 410 
Pulteney-town 128 
Red Sea 1 
Seaham 32 

Ilarrison’s iron casting 370 

Hartley’s patent glass 35 

Haydon, B. R., on Sir Joshua Rey- 
nolds 26, 417 

epitaph on an Academician 361 

lectures on painting 436 

Higginson’s ship fastenings 236 

Higgins, W. M., ou drainiog 50 

Hodgson’s propellers 319 

Houses of Parliament, New 54, 174, | 
183, 206, 217, 219, 256, 290, 330, 
397 

Hutchison’s stone-cutting machine 
37 

llydranlic Engineering see Canal, 
Dock, Harbour, Pier, River, Tun- | 
nel, Turbine, Water, Well, Weir. 


IxstiTuTion or Cıvıl EnGinerns, | 
Transactions of 22, 33, 69, 84, 86, 
94, 127, 176, 186, 245, 444 

Ireland, agricultural improvement in 
10] 


architecture in 8,10, 18, 271 
JouNnstone’s BoiLERs 321 
Joinville’s, Prince, note on the naval 
power of France 224 
Jones’s boilers 155 
pendant gas lamp 419 
KEeBBLE’s PROPELLERS 196 
knife cleaner 89 
Lams, E. B., Suggestions for a Na- 
tional Collection of Architecture 
302, 399 
Laming’s ammonia process 38 | 
Leach’s rotary engine 198 | 
Leonard, J., report on the atmospheric | 
railway 349 
Liddle’s safety valves 367 
LiourHovse.— 
Air 293 
Dee 208, 293 
Gravesend 343 
iron 208, 293 
lights 70 
light, influence of, on plants 401 
—— Pelletan’s 115 | 
production of 339 
lightning conductors 71 j 


EES 


Lincoln’s Inn hall and library 31 
Lipscomhe’s hydraulic engine 114 
Liverpool public works 331 
——— warehouses 348 
locks, Fletcher’s 320 
Tann’s 237 
Locomotive see Railway 
looking glasses, silvering 248 
Losh’s wire chains 323 
low pressure steam 244 
Macuinery, Copying busts by, 9, 84 
Maddox on drawing volutes 6 
magnetic motive power 199 
magnetism, progress of 166, 199 
manufactures, national exhibition of 
383, 428 
MATHEMATICAL [NSTRUMENTS.— 
aerometer 197 
compensating pendulum 328 
Denton’s level 424 
dipleidoscope 260 
dynamometer 127 
electro-magnet 200 
levels 84, 411, 424 
marine salinometer 7 
micrometer 402 
speculum 45, 405 
spirit level 84 
telescope 45, 332, 371, 404 
theodolite 48 
tide gauge 127 
MATHEMATICS. — 
areas of cuttings 263, 400 
altitudes 295 
Buck, G. W., on locomotive engine 
tuhes 104 
Byrne, Prof. on magnitude of the 
tarth 178 
solution of an important 
problem 295 
terrestrial refraction 262 
flexure of beams 264 
gothic arches 297 
locomotive tubes 104 
Nicholson, Peter, gothic arches 297 
rotary engines, principle of 255 
solution of important problem 295 
terrestrial refraction 262 
water, contraction of 264 
Mandslay’s propellers 37 


| Maxton’s long slide valve 103 


measures, on the preference of a cubic 
standard 29 

Melville’s railway improvements 421 

metallic cloth 76 

meter, gas, Hutchison’s 197 

water, Carmichael’s 70 

Edge’s 128 

—— — Mitchell’s 55 

metropolitan improvements 63 

railway station 287 

mill at Oldham 429 


| millstones, French 328, 348 


mining, asphalte 355 

chains 323 

coal 27, 355 

France 355 

iron 355 

lighting by gas 423 

mercury 70 

palladium 332 

- pumps 192 

refining ores 236 

silver 108 

Talca-huano 27 

Mitchell’s screw pile 68 
water meter 55 


| Moat’s areial locomotiun 61 


Mordaunt’s profile delioeator 237 
Muntz’s metal sheathing 89 
Napier’s Boiler Improvements 61 
naphtha lamp 127 

Nash’s girder 128 

Neville’s gas power 61 

Newton’s camera ohscura 286 
Nicholson, Peter, biography 425 


Nicholson, Peter, diagram for drawing 
gothic arches 247 
Nunhead Cemetery 244, 265 
OroxancE Estimate ron Town 
Surveys 363 
Ordnance survey, Scotland 9 
ores, dressing, Vivian’s patent 237 
overland communication with India 
286 
Pacuric Steam Navigation 27 
Painting, in architecture 16 
State aad Prospects of 346, 
378, 417 
surfaces for, Galloway’s 


423 
palladium, mining 332 
Panama, isthmus of 125 
Paris Observatory 380 
Parker, T. N., on cubic standard 29 
————_ on gate hinges 300 
Parkyn’s direct action engine 91 
Parliament, New llonses of 54, 174, 
183, 206, 217, 219, 256, 298, 330, 
397 
Parsons’ patent roof 36 
Parthenon 14, 23, 240 
Patents, American 405 
law of 102 
list of 48, 96, 133, 176, 212, 
252, 292, 332, 372, 412, 444 
register of specifications of 
new 35, 60, 89,111, 152, 196, 236, 
284, 319, 367, 407, 421 
Patterson, A. H., an decoration 30 
Pecksniff, 375 
penny post 207 
philosophy of desert formations 39, 77 
volcanic action 115 
terra firma ]44 
pier, Terrace, Gravesend 63, 341 
piles, hydraulic, Potts’s 238 
pipes, asphalte 355, 111 
— draining, Watsun’s 51, 66 
—— earthenware 11 
glass 11 
plaster of Paris 13 
Poole’s steam engines 371 
pottery, Boote’s 154 
power, aerial 61, 240 
atmospheric, 208 
electro-magnetic 94, 199 
gas 61, 240 
steam 208 
propeller, Borrie’s 113 
——_—— Brown’s 84 
Brunet’s 36 
canal 292 
Cave’s 85, 189 
Davies’s 367 
Erieson’s 94, 96, 139 
Fairbairn’s 370 
history of 187 
llodgson’s 319 
Kehble’s 196 
Mandslay’s 37 
Napoleon 188 
new 136 
Perkins’s 189 
| ———— Rennie’s 187 
| ———— Sanvage’s 32, 84 
screw 32, 84, 55, 94, 186, 


te 


slip of 187 

Smith’s 84, 187 

Woodcroft’s 187, 322 

| Provisions, preserving 88 

| pump valves 84, 94, 190 

Darlington’s 19] 

Harvey and West’s 191 

llosking’s 190 

Palmer and Perkins’s 191 

i Simpson’s 19] 

| pyramids of Egypt 79, 181, 247 

| —— Central America 92 
Queen Evtzazeru’s Scroot, Bris- 

| ToL 413 


RapiaTion oF Irat 358 


rails, Barlaw’s keys 369, 400 
Charlieu’s 407 
manufacture of 357 


Rattway see Axle, Locomotive.— 


administration 169 

atmaspheric 59, 180, 209, 267, 349, 
364, 389 

Blackwall 203, 267 

cost of power 210, 364 

Croydon 175, 177, 203 

distress signal 92 

Dublin and Drogheda 10 

Dnblin and Kingstown 209, 267 

Eastern Counties 46 

German 32 

Great Western 128, 203 

Hallette’s 435 

hydraulic 366 

laying out 394 

rope traction <64 

select cnmmittee 91 

signal, Dockray’s 362 

Silesian 94 

South Eastern 71, 174, 203 

South Western 175, 203 

standing orders 126 

stationary engines 210, 364 

station, Bricklayer’s Arms 177 

——— London Bridge 36 

metropolitan 287 

Suez 287 

switch, new 128 

trains, resistance to 403 

traverse table 128, 149 

Versailles 402 

viaducts 174 

Vieona 180 

wagons, tilting 19 


Red Sea canal 1 


report on atmospheric railway 208, 
267, 349 

health of towns 277, 306, 
363 

Ilouses of Parliament 290 
— Barry’s 329 
reverberatory furnace 405 


Reviews or Boors.— 


analysis of architecture 328 


ancient and modern architecture 14, 


205 

Andcrson’s observations on the Red 
Sea | 

Ansted’s geology 120, 361, 395 

artizan steam engine 268 

haptismal fonts 123, 361, 395 

Canina Ricerche 171 

Clarkson’s Suez canal 1 

companion to the almanac 439 

Crosby Place illustrated 268 

Durande’s Parallele 46 

exempla ornamentorum 396 

experiments on huilding materials 
53 

geology, Ansted’s 120, 361, 391 

Haydon’s lectures 436 

Hay’s geometrical designs 168, 205, 
268 

Heidcloft’s architectural ornaments 
268 

ljutchinson on building materials 
53 

instructions for use of Seyssel as- 
phalte 396 

London on cemeteries 41 

Macqueen’s Reply 51 

Nagler’s lexicon 204 

Noad’s lecturcs on electricity 160, 
199 

Owen’s fossil mammalia 120 

Papworth’s Italian decorations 83 

pictorial history of England 82 

polygraphia curiosa 268 

Quested’s land surveying 84 

railway administration 169 

report on interment in towns 41 


INDEX. 


Review of Books—(continued.) 
Shaw’s electro-metallurgy 268 
Simms’s tunnelling 359 
Tattersall’s building act 361 
Tredgold on the steam engine 268 
Veitch’s steam navigation 1, 269 
Weale’s quarterly papers on engi- 

neering 28, 269, 396 
Wheelwright’s Pacific steam navi- 
gation 27 
Willis’s architectural nomenclature 
172 
Wilme’s handbook of drawing 1241 
year book of facts 83 
rigging, patent 35 
rivetting machine 366 


| Roberts, S. W., area of cuttings and 


| sewers, churchyards 41 


embankments 263, 400 
Robinson, J., atmospheric engines 240 
Robinson, J. C., on entasis 105 
rope traction, cost of 210, 267, 365 
roof, bricklayer’s Arms station 177 
fire-proof 285 
Grimsley’s 285 
portable 36 
premium for 401 
—— timber roofs of the middle ages 
137 
Rosse, Lord, telescope 45, 332, 371, 
404 
rotary engine, Beale’s 206 
Booth’s 35 
Borrie’s 155 
principles af 255 
Walther’s 197 
Roya) Academy 6, 23, 25, 181, 183, 
184, 223, 301, 345, 376 
Royal Exchange 22, 173, 212, 414, 
432 
royal mail steam packet company 51 
Sarety Vatve, Boulton and Watt's 
117 | 
Bourdon’s 326 
Liddle’s 367 
Samuda’s marine engine 37, 252, 442 
school, Queen Elizabeth’s, Bristol | 
413 
screw, multi-threaded 236 
propulsion 32, 84, 85,94, 186, 
20927322 


canals 292 
pile batteries 68 | 
— Mitchell’s 68 | 


Derby 261 

form of 313 

Holborn 279, 313 

refuse 280 | 

report on 278, 313 | 

surveyor's examination of 47 

Westminster 312 | 

shells, Warner 291, 371 

signal, Hay’s 237 | 
| 
l] 


whistling 96 

silvering, electro- 75 

loching glasses 248 
slate, cavering 155, 423 
experiments on 54 
French 327 

Martin’s 423 

slips, earth 120, 128, 129, 176 


sluices 317 

Soane museum 18 

Southall’s steel pracess 321 

spire, entasis 47, 105 

iron 34, 130 

specifications for engines 62, 95 

——— stone work 298 

Stagg’s metal purifying 196 

stationary power, cost of 210, 365 

station, railway, Bricklayer’s Arms 177 
Euston Square 216 
London Bridge 26 

steam, chemistry of 319 

heating by 403 

rivetting machine 366 


S— m mmm 


steel, explosion of 400 
steel plating 412 
Southall’s process 321 


Stephenson, R., C. E., report on the 


atmospheric railway 209 


Sream Boar see Boiler, Furnace, 


Marine engine, Ship building. 
American 243 
Archimede 230 
Archimedes 186 
Ardent 230 

Bee 186 
Browo’s propellers 84 
Burhampooter 243 
Cameleon 230 
City of London 291 
Comet 243 
contract, government 62, 75 
cost 232 

Danuhe 32 

Diana 243 

Dwarf 186 

East Indian 242 

Empire 411 

Empress 32 

Enterprize 243 

Firebrand 231 

Firefly 243 

French 224, 233 

fuel 232 

Gipsey Queen 37, 252, 442 
Gladiator 411 

government contract 62, 95 
Great Britain 132, 186, 411 
Great Northern 186 

Hecate 187 

Her Majesty 372 

Hooghly 243 

iron, City of Londen 291 
Danube 32 

—— Duke 212 

—— Gipsey Queen 37, 252, 442 
—— Great Britain 132 
— Pasha 372 

Prince 331 

— Queen 95, 331 

—— Trident 332, 410 
Vulean 32 

—— Water lily 411 
Wonder 410 

Jaous 85 

Leander 126 

Liverpool Screw 84, 94, 186 
Medea 231 

Mermaid 187 

Meteor 212, 230 

Napoleon 188 

Nun 95 

outfit 233 

Pasha 372 

Penelope 126, 232 
Perkins’s propeller 189 
Pluton 230 

premium for 40) 

Prince 331 

Albert 91 

of Wales 36, 410 
Princess Alice 292 

Mary 240 

Royal 186 
Princetan 94, 96, 189 
Prometheus 85, 95, 126 
Queen 95, 331 

Rattler 85, 95, 186, 410 
Retribution 292 

Rhine 371 

Royal Consort 372 

Severn 53, 175 

Shannon 126, 410 

Tagus 292 

Teviot 53 

Trident 332, 410 

Vulean 32 

Vulture 126 

Waterman 292 

Wonder 410 
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STEAM Eneines, see Boiler, Locomo- 
tive, Machine, Marine engine, 
Valve. 
air pump 91, 152, 275 
beam 107, 276 
blowing off 409 
boiling over 30 
Boulton and Watt's directions 100, 

150, 273 
hrine pumps 409 
buckets 275 
condenser cistern 108, 274, 276 
Cornish 306, 355 
evaporation 390 
experiments on 70 
feeding apparatus 30, 275 
gauge pipes 108, 273 
generator, Bennett’s 113 
Jackets, economy of 265 
piston, packing 273 

— Wharton’s 370 

pumping 306 

revolving, Borrie’s 155 

Walther’s 197 

rutary, Beale’s 206 

— Leach’s 198 

safety valve, new 117, 326, 327 

salinometer 7 

stuffing box 152 

valves, Cail and Derosne’s 227 

Darlington’s 191 

— Easton’s 92 

Farcot’s 326 

—— Harvey and West’s 191 

—— Hosking’s 190 

—— Maxton’s 103 

—— Palmer and Perkins’, 191 

—— Simpson’s 19] 

slide 103 
working, directions for 174 

steam navigation, India 242 

Ocean 52 
U. States 402 

stone, choice of 56 

experiments on 53 

French 327 

Irish 10 

magnesian 12, 206, 248 

sawing machinery 37, 88 


' Stevelley’s steam engine 368 


submarine blasting 251 
Suez railway 286 
ship canal 1 


| surveyors, qualifications of 47 


switch, railway, new 128 

Sylvester’s brine apparatus 239 

Tann’s Locks 237 

Thames embankment, report on 158 

history of 159 

water 12, 190 

works on 12, 126, 130, 183, 
343, 412 

Thenard’s lock gates 387 

Thomson’s water meter 55 

timber, experiments on 53 

roofs of the middle ages 137 

viaducts 174 

Timon on the Royal Academy 301, 
345, 376 

— the art blister 415 

Townsend, J., lectures on the fine 
arts 184 

traction on railways 364 

canals 252, 293, 408 

Square fountains 46, 71 

statues 10, 65, 175, 208 

tubing, drawn 358 

tunnel, Wear 32 

tunnelling, practice of 359, 415 

turbine, Fourneyron’s 325 

history of 325 

improved 85 

Keeehlin’s 325 

Passot’s 325 

Turner, Mr., on London Bridge sta- 
tion 26 


Trafalgar 


vi 


Vaiie's Froorine, 239. 

Valve. Cail and Derosne’s, 327, 
Darlington's, 191. 
Easton's, 92. 

Fareop’s, 326. 

Harvey aod West’s, 191. 

Hosking’s, 190. 

Maxton‘s. 103. 

Palmer and Perkins's, 191. 

Pump, 94. 

Safery, Boulton and Watt’s, 117. 
Bie 726. 
Liddle’s, 327, 

Simpson's, 19]. 


Aerial locomotive, 61. 
Aitken’s atmospheric railway, 308. 
Amos’s valves 9 cuts, 90 
Antrim House, Dublin, 97. 
Arch, Drawing, 5 ents, 297. 
Gebelel Birkel, 181. 
Meroe, 181. 
Pyramids. 18]. 
Thebes, 181. 
Apparatus, gas, 6]. 
Archimedes propeller, 2 cuts, 177. 
Architectural! volutes, 6, 
Atk nson’s wheels, 569. 
Atmospheric railway, 365. 
Aitken’s ditta, 368. 
Axles, Rowan’s. 2 cuts, 199. 
Basing church, 137. 
Beams at Oldham, 4 cuts, 452. 
Rennet’s steam engine, 2 cuts, 113. 
Bevelling instrument, 21. 
Boiler, Salinometer, 75. 
Feeling apparatus, 2 cuts, 30, 
103. 
Jones’, 3 cuts, 155 
Johnston’s. 2 cuts, 321. 
Booth's rotary steam engine, 3 cuts, 36 
Borrie’s propeller, 2 cuts. 113. 
engine. 3 cuts, 157. 
Bouchon’s millston:s, 2 cuts, 348. 
Boulton and Watt's safety valve, 3 
cuts, 117 
Steam engine, 150. 
Bricklayer’s Arnis Sanon, 10 cuts, 
177 


Bndge, Carrington, 17 cuts, 90. 
Broadmeadow’s furnace, 2 cuts, 405. 
Brown’s stoves, 408. 

ules, 19 cuts, 429. 
Budd’s metal process. 2 cuts, 254. 
Cail and Derostie’s valves, § cuts, 293 
Camera obscura, 286 
Canal to the Red sea, 3. 
Carrington bridge, 17 cuts, 90. 
Chain cable, 6 cuis, 112. 
Chimney flues, 2 cuts, 153. 

valves and {junnels, 5 cuts, 


419. 
Columns, Greek, 6 cuts, 213, 
Conway Castle, 137. 
Coventry school, 137. 
Croydon palace, 137. 


INDEX, 


Valve Slide, 103, 
Veins in Water, Contraction of, 264. 
Ventilation, Report on, 280 

of Sewers, 317. 
Versailles Railway Accident, 402. 
Viadnet, Clisson, 47. 

South Eastern, 174. 

Timber, 174. 
Vibration, Effects of. on lran, 404. 
Vitrification, Furnace for. 403. 
Vivian’s Process for Dressing Ores.236. 
Volutes, New Mode of Drawing. 6. 
Watker’s Natt. Nacwinery. 370. 
Walther’s Steam Engine, 197. 


Warehouses, Fireproof, 348. > 
Water-closets, Austin’s, 60. 
proofing coltons, 324. 
Watson’s Drain Tubes, 51, 65. 
Well, Artesian, Calais, 32, 
Naples, 61, 92. 
Southampton, 293. 
Wells. ‘lesting of, 13. 
Effect of Churchyard, 41. 
Westminster Hall, 137. 
Impressions on Visiting, 362. 
School, 138. 
Whartoa’s Steam Engine, 370. 


LIST OF ILLUSTRATIONS. 


Crosby Hall, 137. 
Cuttings, railway, 400. 
Denton’s level, 3 cuts, 424. 
Dent’s Dipleidoscope, 3 cuts, 260. 
Deposition of metals, 239. 
Klectro-magnetism, 21 cuts, 168, 199. 
metallurgy. 3 cuts. 7U. 
Elevation. Antrim Hause, 97. 
Female Training School, 18. 
Conservative Club, 43. 
Goldsmiths’ Hall, 2 engravings, 
253. 
Gravesend Terrace Pier, 333. 
Lincoln's Inn Hall, 31. 
Eltham Palace, 137. 
Engine, electro-magnetic, 201. 
Exeter Change, 305 
Explosion of steel, 400. 
Feeding apparatus, 2 cuis, 30, 103. 
Female Training School, 15. 
Fire-proof, Fux’s. 2 cuts, 322. 
Fletcher’s locks, 4 cuts, 320. 
Foundations on sand, 3 cuts, 119. 
Galvanic batteries, 3 cuts, 74. 
Gate hinge, 2 cuts, 300. 
Gas apparatus, Neville’s. 61. 
Gedling church spire, 105. 
Gipsy Queen explosion, 5 cuts, 442 
Gladstone's shears, 2 cuts, 264. 
Gresham College, 79. 
Hall, Crosby, 137. 
Hampton Cuurt, 37. 
Lincoln’s Inn, 2 cuts, 31. 
Hay's percussion signals 2 evts, ¢37. 
Igginson’s ship fastenings. 6 cuts,236 
lrun furnaces, 3 cuts, 405, 406. 
Joiners bevelling instrument}, 21. 
Jones’s pendant gas lamp, 10 cuts, 420, 
King’s College Chapel, 137. 
Lambeth guard room, 137. 
Leach’s rotary engine, 3 cuts, 198. 
Life preserver, 407. 
Lighthouse, River Dee, 3 cvis, 259 
Lincoln’s Inn Hall, 2 engravings, 31. 
Lockgates, 10 cuts, 373. 
Locomotive engine tubes, 3 cuts, 105. 
Madden’s knife cleaner, 89. 
Magnitude of the earth, diagram, 178. 
Marine salinometer, 2 cuis, 5. 
Engine, Borrie’s, 3 cuts, 113. 
Forrester's, 3 cuts, 97. 


Marine engine Parkyn’s, 8 cuts, 91. 
Samuda’s 37, 442. 
Tubular, 4 cuts, 91. 
Masonry greek, & figures, 213. 
Mathematical diagrams, 295, 297. 
Maudslay’s propeller, 2 cuts, 38. 
Maxton’s valve, 3 cuts, 10+. 
Melville’s railway wheel, 422. 
Millstunes, Buuchion's, 2 cuts, 348. 
Mordaunt’s profile delineator, 2 cuts, 
Newton’s, camer: obscura. 286, 
Nurstead Court, Kent, 137 
Parkyn’s direct action engine. 91. 
Parsons’ woodcuttins machine, 197. 
Parthenun columns, 213. 
vendulum, compensating, 328 
triangular, 400. 
Pier, Gravesend terrace, 5 cuts, 333, 


Pian, Bricklayers Arms Station, 177. 
Goldsmiths’ Hall, 253. 
Gravesend terrace pier, 333. 
Lincoln’s Inn hall, 31. 

New Enaeter Change, 305 
Pott’s hydraulte pile, 5 cuis, 238. 
Propellers, Archimedes, 2 cuta, 177. 

Burrie’s, 2 cots, 113. 
Davies’s, 5 cuts, 366. 
Erieson’s, 2 cuts, 177. 
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THE altention of the scientific world has, for many years past, been 
directed to the design first sketched out by Napoleon Buonaparte, of 
connecting the Red Sea with the Mediterranean, by means of a navi- 
gable canal, and many endeavours have been used to influence the 
Pasha of Egypt to undertake the task single-handed: but engaged in 
protracted and expensive wars, which had the effect of desolating 
many of the most fertile provinces of his dominions, and the crippled 
state of his finances, have precluded the possibility of his engaging in 
this magnificent undertaking, however really desirous he may bave been 
to compass this ambitious project. Since the cessation of war, with 
the loss of Syria, his sources of revenue have suffered a still further 
diminution, being now barely £4,000,000 sterling per annum; and we 
are therefore not surprised to hear, that within this few weeks past, 
he has wholly abandoned all ideas of carrying it out in person: but, at 
the same time, expresses his wish that the project should be taken up 
by European capitalists, who, provided his interests are duly consi- 
dered, will receive from him all the necessary assistance and protec- 
tion. Urged on by this consideration, the desire to shorten the dis- 
tance between Great Britain and her immense territorial possessions 
in the East, and to facilitate commerce, several projects have from 
time to time been put forward with a view of engaging the attention 
of the British Government and of the monied classes, emulous to 
employ their capital in all important undertakings of acknowledged 
utility and likely to prove profitable. A very excellent article in the 
Foreign and Quarterly Review, has been followed by two able pamphlets 
Just published, one of them by Mr. Anderson, the other by Captain 
James Vetch. Itis not our intention, however, to follow either of 
these writers through their several statements, but merely to remove 
Some erroneous impressions entertained by all uf them, and to give a 
general idea of the question under consideration, with our own 
Opinions thereon. 

_ Pelusium, from whence it is proposed to conduct the canal, lays a 
little to the east of the Pelusiac branch, aod, according to Strabo, 
about two and a half miles from the sea; its circumference mea- 
sured the same distance, and it was guarded not only by massive 
walls, but also by extensive morasses on every side; being situ- 
ated in the midst of a naked level, between the sand desert pass- 
ing into Syria, the sea, and the morasses, which now form a part of 
the lake Mansaleh. Its ruins may now be seen about two miles from 
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the sea, the land having gained seven miles and a half upon the Medi- 
terranean since that period. The Pelusian branch, which was of con- 
siderable magnitude in those days, is little more than a wide stream 
of mud as it crosses the arid plain from tie lake Mansaleh to the sea. 
On its banks stands the fortress of Tineh, built by the Turks, and said 
to be a place of considerable strength. This branch of the Nile is 
now known as the Canal of Abu Manejji; it is the second branch 
issuing from the Damietta arm, which it leaves at about six miles 
below Cairo: it then passes by Bibers and Tell Bastah (Bubastes) and 
at length enters the sea, much contracted in width, and almost choked - 
up with mud. 

The lake El Mansaleh is formed in the low lands near the sea, which 
extend from the Pelusiac branch nearly to the Rosetta branch. It 
receives the Canal of Ashmin-erromman, which formerly passed 
through the territory of El Mansaleh, and then branched out into two 
divisions, one of which ran northward, and the other, making a bend, 
flowed into the lake of Tennis: this canal, from its uniform depth, is 
thought to be the Mendesian arm of the Nile ; and the lake Boheireto 
el-zar has been considered the Tanitic branch. “This lake,” says 
Sicard, “ begins half-league to the eastward of Damietta, and ends at 
the castle of Tineb, anciently Pelusium. It is twenty-twe leagues in 
length from east to west, and five or broad from north to south. Its 
bottom is muddy and full of weeds. It is seldom more than five feet 
deep, and is separated from the sea by a strip of sand, at most a league 
in width; it communicates with the sea by three mouths, that of 
Tineh the easternmost, Omm-ne-ferrej, and Dibeh, In summer, during 
the inundation, its waters are sweet, during the rest of the year they 
are salt. This lake contains many islands, most of them uncultivated, 
those of Matareyyeh near El Mansaleb are the most populous: two 
others are covered with the ruins of ancient cities. The bed of this 
lake is several feet below the level of both seas, the depth of mud and 
sand being very considerable ; the original bed on which they rest 
being compact gravel, and calcareous matter, similar to the general 
formations of Egypt. The Pelusiac branch was cousidered the most 
important one, being denominated the key and sirength of Egypt. 

Nechos, the son of Psammetichus, and the Pharaoh Necho of Scrip- 
ture, was the first who attempted to open a communication between 
the Nile and the Red Sea, which Darius, King of Persia, after- 
wards continued to the bitter lakes, from thence it is said to have 
been carried to the Red Sea by Ptolemy Philadelphus; it commenced 
from the Pelusiac branch, and extended as far as Arsinoe, now called 
Aggeroud, or Ajeroud: the length of this canal, says Herodotus, is 
equal to four days’ voyage, and it is wide enough to admit four tiremes 
abreast: the water enters it from the Nile, a little above the city 
Bubastes; it terminated in the Red Sea, uot far from Patumos, an 
Arabian town. In the prosecution of this work under Nechos, it is 
said that one bundred thousand Egyptians perished, nor is this to be 
wondered at, when we consider the baneful and pestilential marshes 
through which it had to be carried, and the inevitable long exposure 
to the nightly dews, and burning heat by day, to which the workmen 
were alternately subjected: this writer says, “Darius carried ou the 
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undertaking (began by Nechos) but desisted from finishing it, on the 
false opinion that, as the Red Sea is higher than Egypt, the cutting of 
the isthmus between them would necessarily lay the country under 
water. The Ptolemies disproved this error, and by means of weirs or 
locks, rendered the canal navigable to the sea, without obstruction or 
inconvenience.’ Diodorus confirms this account. Pliny tells us that 
Ptulemy of Egypt, the second of that name, continued the canal to the 
bitter fountains; at this point the work was interrupted, for it was 
found that the Red Sea lay higher than the land of Egypt by three 
cubits (44 ft. or 5ft.): he denies that the canal was ever completed to the 
Red Sea, but speaks of the river called Ptolemeus that passes by Arsinoe. 
With all dne deference to learned commentators on this subject, we 
are inclined to believe, with Pliny, that the canal was never carried 
beyond the bitter fountains, and that the river he mentions was the 
natural channel from this series of lakes to the Red Sea, through 
which the waters of the Red Sea flowed towards the Mediterranean: 
that in the days of Nechos the communication from sea to sea was 
continuous, that it continued so long after his days, and even to the 
time of the Ptolemy in question: that the waters of the Red Sea con- 
tinuing to retire beyond their ancient limits, the channel from the 
bitter lakes to the sea dwindled down from a broad expanse of waters 
above the present head of the Red Sea, to a narrow channel or river, 
and were eventually cut off. In confirmation of this, we find through- 
out this depressed portion of the isthmus, a series of sea beaches, 
heaps and ridges of aecumulated sea shells, and reefs of coral, of pre- 
cisely the same species as now belong to the Red Sea, but not to the 
Mediterranean: these deposits are found in the bitter lakes at a very 
slight depression below the present level of the Red Sea, and from 
thenee a series of depressions takes place throughout the whole chain 
of commumeation. It would appear, alsa, that as the communication 
was gradually cut off, the labours of man were ealled into requisition 
to remedy the mischief, artificial channels being made from the head 
of the sea, much above where it now is, to the bitter lakes; or, as 
Pliny terms it, the Lacus Amari, and thence from lake ta lake. M. 
Linant’s report tells us, that at the bottom of the two gulfs of Suez 
and Akaba the sea has advanced; thisis positively ridiculons, and dis- 
proved by facts: the great salt plain at the bead of the sea of Suez 
gives decisive evidence of its oceanic origin, and of having been in 
remote periods a part of the Red Sea, and Arsinoe, once a sea-port 
town, is now six or seven miles distant from the sea: even modern 
Snez is removed far from the ancient site. This head of the sea is 
not merely filling up by sands, but its formation is analagaus to that of 
deeper waters, and eamman to the sea, and of such is the isthmus, 
showing throughout a gradual decrease in the volume of waters, and 
not merely a displacement of them. Granted that the remains of a 
town may be found under water, this merely pruves that points of land, 
subject ta the incessant motion of the waves, often give way, and be- 
come submerged: Yambo is built on a recent reef. Mast of the large 
towns on the Arabian coast have become so barricadoed by the reefs 
and eonsolidated rucks as to be unapproachable for miles; and even 
Macullah, at the eastern mouth of the Red Sea, is built on a recent 
reef: the original boundaries of the Red Sea are on both sides of it, 
numerous and strongly defined, and in some places embrace desert 
plains many leagues in extent. = = 
All the natural phenomena of the isthmus demonstrate that the eom- 
munication of the two seas was kept up by a current always flowing 
from the Red Sea to the Mediterranean, through the valleys ur de- 
pressions constituting the chain of lakes, that the bard gravel, marl 
and sand forming the desert is such as represents the bed of the sea at 
Suez, the whole of the extensive plain passing into Syria was at this 
remote period cavered by the sea, and furmed part of the Mediterra- 
nean Hence it is evident that no danger is to be apprehended from 
again opening this line of communication, either of its overfiuwing the 
fertile valleys of Egypt, or causing arise in the Mediterranean Sea. 
It is uot on historical record that this line of commmnieation was 
made available tu the fleets of the ancients, nor does it appear ta have 
been the desire of the Egyptians to maintain a passage for the ocean 
waters, the sea passage being prevented by a sulid dyke or wall con- 
structed across the channel near its entrance to the gulf; on the other 
hand, their chief aim appears to have been to make all the cultivat- 
able portions of the land of Egypt available to its then dense population ; 
thus the canal from Bubastis passed through the fertile Wadi, the 
Gushen of the Israelites, to Thaubastum, where it entered the Bitter 
lakes, which were the natural reservoirs of bath the oeean and river 
waters, and lest the salt waters should flow over the cultivated tracks, 
or the channel between the two seas, should receive too great an im- 
petus from the overflow of the Nile, large mounds were thrown aerass 
the Wadis. 
Proceeding to the consideration of the several proposals for re- 
opening the communication hetween the two seas by means of a ship 
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canal er channel, we shall notice Mr. Anderson’s pamphlet. This 
gentleman after a preliminary condemnation of all previous statements 
and speculations as snperficial, crude, and erroneous, enters upon his 
subject by giving a somewhat lengthy extract from what he is pleased 
to term the report of M. Linant, a French civil engineer, in the employ 
of the Pasha of Egypt, which he obtained for a consideration: in this 
we suspect he has bought a bargain, for the report in question is copied 
almost literally from the one drawn up for the French engineers, 
and published in 1798, “ Description d’ Egypt :”’ in fact, in the extract 
in question, M. Linant observes “by many repeated observations made 
during my numerous journeys through the Isthmus of Suez, as well as 
from the levellings which were taken with great care during the occu- 
pation of Egypt by the French army. Iassume that the level of the 
Red Sea is higher than that of the Mediterranean, and that it has once 
cuvered the Isthmus :” there is not the most remote reason to suppose 
that any triginometrical survey has been taken by him, or that he is 
acquainted with the country east of the chain of lakes. In the words 
of the French engineers M. Linant observes :—“The topographical 
position of the place shows, that from the Red Sea to a distance of 
22,000 metres (nearly 14 miles), the spot where the ancient canal was 
re-dug by Amrou, or where the canal of the Prince of the Faithful still 
exists, it is only necessary to dig this eanal to a depth of 290 metres 
(9 ft. Gin.) when there would be at once established a current of water 
towards the Mediterranean; because, at the end of this distanee, you 
enter the bed of the bitter lakes, now dry, whieh are there about 
5 metres (16 ft. 4in.) lower than the Red Sea. From thence the 
ground becomes lower and lower, as far as the point which separates 
the bitter lakes from the lake Themsah, where the ground for a distance 
of about 6,000 metres (6,560 yards) is at its greatest elevation 0°50 
(193 in.) above the level of the sea; the soil is here sandy. Next 
comes the basin of the lake Themsah, much lower than the Red Sea, 
and which is covered by the waters of the Nile during the inundations. 
The distance between this lake and the low marshy swamps of Kt 
Karish, is, at the most, only 3,000 metres (3.280 yards), and the land 
is not more than 1 metre (3 ft. 3 in.) higher than the Red Sea; this 
ground is also sandy. Leaving the basins of the lake Themsah, and 
passing behind the hilt of Chek Amedek, near which the ancient canal 
must have passed, we find the ground is nearly everywhere on a level 
with the Red Sea as far as El-Karesh. From thence to Dus-el Cassah, 
and afterwards ina direction towards Bir-el-Divietor, we follow the 
traces of the ancient canal, in a direct line from the one sea to the 
other, the ground being all sandy, and mueh lower than the Red Sea. 
From thence to the ground which is inundated during the floads of the 
Nile, by the waters of the lake Mansaleh, there is again found a hed 
or sort of excavation, or sandy valley, which may probably have been 
the ancient canal. From thence to the entrance of Tineh, passing 
between Faramah and the ruins of Pelusium, the land is 9 metres 
lower than the Red Sea.” 

He proposes to begin at or near the remains of the ancient jetty, 
made at the entrance of the canal at Suez, making two embankments 
or piers, leaving between each an opening, which should form the 
section of a canal to be dug: the excavation to be earried on to the 
bitter lakes, a distance of 134 miles, 180 ft, in breadth, and 9 ft. 9 in. 
in depth: to clear out the land between the lake Themsab and El- 
Karesh, a distance of 3% miles, leaving only a width of 32 ft. bin, a 
dyke being run across westward of the lake to prevent the waters 
spreading over the cultivated portions of Egypt: at the Das-el-Ballah, 
and also the inundated lands about Pelusium, similar dykes are to be 
eunstructed. He assumes that from the difference of level, the water 
being once let in this superficial bed, and flowing with the velocity uf 
about four miles per hour, that the stream would soon scoop itself a 
channel to any required depth. He would supply the want of a port 
in the Pelusiac coust by a breakwater or pier, to be placed on the bar, 
which would be naturally formed at the embouchure of the canal, and 
concludes with estimating the expenses of excavation, embankments, 
masonry, and pier, or breakwater, at £150,000. 

It is true that the estimate made about 50 years ago was much 
less, but both are equally absurd, when we come to consider the mag- 
nitude uf the works required, independent of the canal. To cam- 
mence the canal at the head of the sea would have been all very well 
in the days of Neehus, but no engineer practically acquainted with 
the nature of the sea abuye Suez, would ever recommend a plan which 
would entail the necessity either of the deepening the whole upper 
portion of the gulf, a work of vast magnitude and expense, or uther- 
wise of carrying the canal through the very midst uf it to deep water, 
a made almost equally expensive. The whole head of the sea is ex- 
tremely shalluw, its bottum consisting not only of mnd and sand, as we 
are generally led to believe, but also the same kind of clay, marl, and 
limestone formation which distinguishes this portion of the coast. 
Again, we very much doubt his obtaining a current of four miles per 
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hour by the small depth of excavation he proposes : and granting that 
jt is to be obtained, we doubt its efficacy in scooping out a channel to 
the requisite depth, believing, as we do, that the Red Sea, once flow- 
ing through these narrow valleys with a fall as great as in the present 
dav, was unable, in its own strength, to preserve a passage, so that art 
was obliged to come to the aid of nature in order to preserve this pas- 
sage for a more extended period of time than otherwise would have 
been the case. The estimate of the French engineers, embracing both 
branches, was £691,000. 

Captain James Vetch, R.E., proposes to open the communication 
between the two seas by the shortest possible line: observing “that 
the shortest line would give the greatest velocity and scouring pro- 
perty to the stream; and, under equal circumstances, would cost least 
money. A straight line would also be most controllable, and with the 
least expense; for as soon as bends and angles are introduced to the 
channel of a large body of romning water, an action immediately and 
inevitably commences on the banks, which would have to be provided 
against by a heavy expenditure in strengthening them to resist the 
erosion of the water; but with no reasonable expense could the banks 
be rendered secure, if the bends were considerable and numerous; for 
if they gave way in one place, the whole current might be changed 

. and numerous breaches ensue, requiring equal expenditure of time and 
money to repair.” These objections cannot, however, apply to the 
communication via the chain of Jakes, which are the natural boundaries 
of the sea communication: the only points vulnerable to erosion are 
the communications between the lakes and the lower plains towards 
the Mediterranean. 

An important point appears not to have had due consideration, and 
which must have weight in all plans put forward for connecting the 
two seas. For about 300 days in the year the winds and breezes set 
in towards the Red Sea; but during the period of the Aamseen they 
blow towards the Mediterranean: thus vessels will be enabled to sail 
one way and come down by the current on the other. This peculiarity 
of the atmospheric currents favours the passage by the chain of lakes, 
rather than by a straight narrow channel; these fine expanses of water 
enabling the mariner, in the passage to and fro, to avail himself of 
every capful of wind: again, by the circuitous route, the pressure of 
the waters of the Mediterannean upon the waters of the canal would, 
in some measure, regulate their height and velocity. The velocity of 
the current should be so apportioned as to enable sailing vessels to 
bear up against it; steam tugs might also, if necessary, be employed ; 
tracking or warping would be of no service whatever. 

Pursuing the circuitous rounte by way of the lakes, the only artificial 
excavations required are those which exist between tliem and also be- 
tween them and the respective seas: in additional to the westward 
embankments proposed by M. Linant, we are of opinion that through 
the levels towards the Mediterranean the chaunel ought to be em- 
banked on both sides, thus permitting the waters to be above the 
plains, preserving uniformity in the currents and height of waters, and 
protecting them on the one side from drifting sands, which, passing 
from the desert situate on the Eastern side, may otherwise ina few 
hours fil up local portions of the bed; and, on the other side, froin 
the inundations of the Nile. In some places this precaution will be 
absolutely necessary, inasmuch as the morasses are below thie level of 
either sea. Captain Vetch, in proposing a new line directly across 
the desert, candidly states that he has no knowledge of the nature of 
the soil over which he proposes the canal to pass, and even to those 
who have traversed those plains, it is very problematical whether the 
possibility exists of forming a canal by a direct route: he errs in snp- 
posing that the land above the head of Suez is wholly composed of 
drift sand. Again the greatest velocity is not wanting, for not only must 
this canal, if direct, he lined throughout, but it must also be protected 
by high and strong enbankments, otherwise it would be in continual 
danger of filling up in localities by sudden drifts: he proposes to con- 
struct a busin at its issue from the Red Sea, which he, with great 
propriety, proposes to be between three and four miles below Suez, 
where there is already four fathom water, regulating the issue of wa- 
ter by means of several parallel channels, constructed of masonry, and 
eaci capable of taking the largest class of ships navigating the canal, 
and capable of being closed on oceasions of necessity, the several 
channels uniting at a little distance north of the basin; he wonid obtain 
a current of 2°15 miles per hour as the most likely to be effective for 
scourage, and yet not difficult to navigate against, and in these latter 
points we folly concur: his estimate of the expence of excavation, 
masonry, piers, basin, &c., for the direct line proposed by him, is 
£2,102,000, rechoning the total length of the canal at 75 miles, or 
152,000 yards: the total quantity of excavation being 42,504,00U yards; 

, Presuming the canal to be 21 ft, deep, 96 ft. wide at bottum, and 150 ft. 
wide at top at water line. The actual cost for excavating and em- 
bankment must depend npon the people employed, for if Egyptians 
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supplied by the Pasha of Egypt, wages are not more than 2d. per diem, 
if the labourers are to be bronght from other places, greater expences 
would necessarily be incurred. 

Further particnlars of plans laid down by the French engineers have 
been so long before the public, that it is needless to notice them more 
than by saying that they proposed to preserve the level of the water 
in their canal at Ras el Moveh equal to the low water level at Suez, 
and to throw all the remainder of the fall 26-64 English feet on the 
remaining distance of 30 English miles; and by so doing they con- 
ceived that energy wonld be given to the current of the canal to clear 
its bed from drift sand, and to hollow out and maintain a chanel in the 
shallow muddy bottom of the bay, so as to alford the requisite depth 
of water at Tineh, 

The plan of Mr. Clarkson, who gives an extended review of the 
history of the ancient canal, embraces the same idea as Captain Vetch, 
in carrying the canal ina direct line from Suez to the Mediterranean 
near Tineli; he also considers that the descent of abont five inches 
per mile is amply sufficient to secure the communication: he would 
carry the two lateral walls of the canal into the Mediterranean sea for six 
or seven miles into deep water; this eight miles he conceives would 
be no large addition to the extended labour and expence; we differ 
widely from him in this; the watery base is much deeper than he 
imagines, and embankments to run this length into the open sea, must 
of necessity be attended with very great expense, and require great 
engineering skill to execute; the Mediterranean is no fishpond in 
stormy weather. 


Rererencrs.—T. Tineh; P. Pelusium; S. B. Lake Subaket-Bardoil ; PIR 
Pelusiac branch; T., B. Tumetic branch; Bu. Bubates ; B. Be beis. 


.. The several routes proposed are marked on the accompanying map: 
& 1. The line called by Captain Vetch the Bir Makdal line. 

a 2. The Thanbastum line. 

- The Ras el Moych line as proposed by himself. 

- The French line as marked cut by M. Lina.t. 

. The lin2s proposed by us. 

The interior French line. 

Ancient canal. 

Waghorn’s present route. 


MrT oe wry 
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The time consumed by the present ronte through Egypt is four days, 
the distance travelled over being 346 miles: the time required by the 
canal ronte would not exceed 3 or 4 hours—this is important in a 
political, commercial, and pecuniary view: but even this is as nothing 
compared to the vast advantage of having a route independent of any 
power, and so long as British greatness exists, of being able to secure 
it, whatever events and fluctuations take place in Egvpt, or whatever 
disagreements take place among European states. The way of Egypt 
is at present by courtesy alone, and might be put a stop to to-morrow, 
and very probably will be jeopardized on the death of the Pasha. 

Besides the plans already laid before the public, there is another 
ronte we have marked out in the accompanying map, the possibility 
of which is based on the authority of an experienced and scientific 
man. Starting fromthe Red Sea below Suez, the canal passes into 
the beds of the bitter lakes, and from the head of these lakes to 
Cateih, passing by which, and entering the Mediterranean Sea through 
the great lake Subaket Bardoil, or King Baldwin’s lake; this route is 
by the wav Hebrash, Assebbie, Hassivon, Masinak and Bucaria, a dis- 
tance of about eighty-three miles from the lakes. Should this route be 
thought too circuitous, let the line be direct from the head of the Red 
Sea below Suez, to Subaket Bardoil, following the base of the elevated 
plains of the desert towards the east. The advantages of this route 
we conceive will more than compensate for the increased distance : we 
avoid all ihe possibly enltivatable soil of Egypt, and form a natural 
boundary to that country : we avoid all the land periodically overflowed 
by the waters of the Nile from lake Mansaleh: we secure a much better 
outlet to the Mediterranean, and a fine capacious basin in the lake 
itself: we pass eastward of the sand hills through a firm soil of gravel 
and marl, which, from its elevated position is seldom incommoded 
with shifting sands at any time. The lake communicates with the 
sea by a wide mouth, from whence a salt water river passes into 
Arabia. 

With all due deference to the opinions of Mr. Anderson, we believe 
that previous to any measures being taken by English or other Enro- 
pean capitalists for carrving any one of these plans into effect, full 
security must be obtained from the Pasha of Egypt, guaranteed by 
the great European powers, that those who speculate in it shall have 
the fullest protection, enjoying, unmolested by any power, the fruits 
of their labunrs. A canal suited to the spirit, wealth, and enterprise 
of the present day, should be a magnificent one, open to all nations, 
and under the influence of none: ıt should be large enough to admit 
ships of the largest burthen: its tolls should be settled by the cabinets 
of Enrope; wholly independent of the Pasha, who should have no 
power of interference beyond that of a member of the associated 
proprietary : nor should the joint hody have the power of shutting 
their gates against any country or community. To accomplish this 
object the first important movement is, to obtain by grant or purchase 
a certain width of land across the Isthmus, which shonld embrace the 
proposed line of route: the western side of the canal thronghout 
being considered the boundary towards Egy pt, the eastern-side advanc- 
ing, say, 10 miles in breadth from sea to sea: this tract of land 
should be erected into an inferior Pashalisk, tributary to a small 
amount to the ruling powers of Egypt or Turkey, but otherwise 
wholly independent of them. The corporative body should have 
power to erect forts at each entrance, sufficiently strong to defend 
their rights and enforce their tolls: they should also have on payment 
for the same, all the facilities of labourers and material which Egy pt 
can furnish, food, pay, and accommodation being provided for the 
Pasha’s subjects employed by the company. Is this, we ask, to be 
obtained ? for otherwise capitalists will hardly be fonnd to carry out 
this truly universal project, and incur enormons expenses, that the 
Pasha may reap the benefit by receiving the tolls, the only mode for 
re-payment for the outlay: the avarice of the Pasha is well known, 
against this no security can be given; and even, during his life, secured 
from imposition and consequent loss, who can foretell the issue of 
events under his successor? This, therefore, is the first preliminary 
step to any company being formed, to any capital being expended. 
It does not appear that Mahommed Ali wonld be averse to it, and 
evenif so, whether, from pecuniary considerations, he might not be 
induced to consent to it: £150,000 or £200,000 would be well dis- 
posed of this way, and ultimately saved to the speculators in the 
hire of Egyptian labourers. It is impossible that the right of tolls, 
as Mr. Anderson assumes to be necessary, should be vested in his 
family: the Pasha loses nothing but a strip of desert, he gains a 
means of communication to various parts of Egypt, exemption from 
toll, if be desires it, for himself and his Egyptian subjects, a passage 
to his dominions on the borders of the Red Sea, and an annual sum of 
money. The Pacha’s and the Sultan’s consent being obtained, then, 
and then only, are we called upon to consider the most eligible route 
or a canal, for, of the physical practicability of making one, not the 
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least shadow of a doubt exists. If the Pasha undertakes it himself, 
there is no more to he said on the subject: other than this, that his 
tolls be regulated according to the wishes of those who would avail 
themselves of it. It is barely reasonable to calculate on a union of 
European powers to effect an object in which Eugland has so pre- 
ponderating an interest, as consolidating our power in the East: 
it is true that all the nations bordering the Mediterranean will 
benefit largely by it, but in a vastly inferior degree. Austria 
might not be altogether averse to it, bnt Russia would be decidedly 
hostile, and France would look with jealousy upon a plan which, after 
all that can be said, is to increase the commercial greatuess of this 
country. The question, therefore, should be confined to a company in 
which the Pacha will be a shareholder, such company having powers 
like that of the Honourable East India Company, and to be amenable 
only to appointed trustees and regulators of the tolls. “Political con- 
siderations,” says Mr. Clarkson, “are foreign to this inquiry ;’’ but the 
question resolves itself into a political one: the British flag must 
then float in perpetuity upon the plains of Egypt, who shall tell the 
result of it. The expense of cuttings, embankments, piers, &c., must 
of necessity depend upon the extent of operations carried on: the 
canal in size must be suited to the object, and great outlay conse- 
quently be incurred in forming harbours in the respective seas ; the 
estimates laid before us vary from £175,000 to £2,500,000: our 
opinion is, that to be judiciously completed, the minimum of expense 
will be £1,500,000, which, to pay 5/. per cent. per annum requires an 
annual revenue of £75,000 per annum, indepeodent of incidental 
charges. We therefore say, with the Foreign Quarterly Review, that, 
“Tbe expense, compared with the magnificent result, is so trifling, 
that the wonder is that it has not been carried into effect before now, 
either by a company having the support of Mahormmed Pacha, or by 
the Pacha on his own account.” The advantages to a body ef share- 
holders are undoubtedly great, for independant of the great trade 
which would be carried through it, independent of its opening Abys- 
sina, and the whole of the interior of Africa to the arts, civilization 
and religion of European nations, the Red Sea abounds with natural 
riches, and the fishermen of the Mediterranean would resort there in 
numbers, for its pearl and pearl shell, tortoise-shell, sponge the finest 
in the world, coral of commerce, and for domestic oroameut, oils from 
black fish, besides sharks, dolphins, bonatas, and other numerous 
varieties, subservient to the wants and purposes of man. For other 
numerous and important patticulars, we must refer our readers to the 
pamphlets in question, as well as to other statements which have been 
already laid before the public. We camnot, however, conclude this 
notice without calling the attention of our readers to another pam- 
phiet from the indefatigable Mr. Waghorn, in which he strenavusly 
urges the propriety of forwarding mails fortnightly instead of monthly, 
in which desirable object we most heartily concur. 


CANDIDUS’S NOTE-BOOK. 
FASCICULUS LV. 


“ J] must have tee y 
Withal, as large a charter as the winds, 
To blow on whom I please.” 


— 


I. It is a thousand pities that Buckingham Palace, and not that 
alone, but several other buildings, cannot be sent to keep company 
with the model of the British Museum, and like that, be discreetly 
secluded from the impertinence of public gaze. Instead of being 
further exposed to view, the south side of the Palace ought to be 
completely shut out from view; for it will now look more pitiful than 
ever—a mere higgledy-piggledy collection of architectural scraps apd 
patches, more especially since the accession of—the little knick-knack- 
eries lately added. Royal taste is, of course—royal taste, and, per- 
haps, onght to be exempt from vulgar criticism; but I suspect that 
the new chapel would be too much for even the loyalty of Camdenists 
to stomach. Not mnch of symbolism there!—on the contrary, it is 
most unntterably heterodox in that respect. Well! symbolism is not at 
all in favour in court: that’s pretty evident; so neither is precedent, 
thongh the lynx-eyed in such matters cannot detect heterodoxy there. 
What a comfort it is to be occasionally purblind! 

Il. Although some of them are a degree or two better than those 
in the Regent’s Park, the Pimlico Palaces,” as Professor Donaldson 
wickedly styles them, are very much akin to them, and partake of a 
similar littleness of manner. Intended to be imposing, they neverthe- 
less do not impose, but, on the contrary, they generally tell their own 
tale very indiscreetly. Instead of being made, as they might be, to 
look like distinct mansions upon a noble scale, by only two or three 
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houses being comprised within one design, the same general elevation 
is frequently continued along the entire side of a street or square, 
consequently, while uniformity is pushed to monotony, the impression 
of greatness aimed at is lost, it being evident at the very first glance, 
that such a facade censists merely of a row of houses put into uni- 
form, therefore, of “speculation” houses—not such as are erected for 
their own residences by wealthy proprietors. As far as the builder 
is concerned, such system is convenient enough: a single elevation 
will serve for the whole job. Its pattern once set, a Pecksniff “ ter- 
race” or “place” may be stretched out as long as—a Chancery suit, 
and be the external design ever so bad in poiat of taste, tbat gives the 
occupiers of the houses no concern, because they are comparatively 
but birds of passage. e i 

III. It is to be regretted that a little more public spirit and liberality 
of feeling in the cause of architecture is not shown by those among 
the nobie and opulent, who possess magnificent mansions, worthy of 
being made known to all, yet are kept, in a manner, almost under 
lock and key. It is to be presumed that Chatsworth, for instance, 
and more especially that portion of it which was added by Sir Jeffry 
Wyatville, must contain a very great deal not only worth seeing but 
worth studying—and between the two the difference is considerable ; 
nevertheless, there is nothing to inform us what it really is, neither 
are we likely to have anything, although it would be a mere bagatelle 
to such a man as the Duke of Devonshire—perbaps not the cost of a 
single féte—were he to employ the best artists of the day to make 
drawings and engravings that should completely illustrate the whole 
of the edifice. Very probably his Grace would not refuse the privi- 
lege of making drawings for such purpose to any one who might 
apply for it, and might even promise him subscribers, yet that kind of 
liberality does not go far—certainly not far enongh for the purpose. 
It is almost in vain to look to the enterprize of trading speculation, 
whether on the part of publishers or artists, for works of that class, 
requiring a very great outlay, and promising but a very limited and a 
very slow sale. They ought not to be left for others to take up—or 
rather to the mere chance of its being done, but should be engaged in 
con amore, and with no more idea of profit than a man has when he 
gives a sumptuous banquet. As little would it matter though the 
world should set it down to vanity and ostentation: where there are 
so many other vanities besides, one more or less makes little differ- 
ence in the sum total of them: neither would such kind of vanity be 
the emptiest of all. 

IV. As this is the age of surprising discoveries of all kinds, we 
need not be particularly astonished at some one’s having just disco- 
vered a “bright halo” irradiating the character of Sir Robert Smirke 
as a man and an architect, and claiming distinction for him on account 
of his “noble and generous nature!” With his private character the 
public have uvthing to do, more especially as he is not one of those 
who are perpetually thrusting themselves forward into notice, and 
who advertise themselves and their doings in newspaper puffs; on the 
contrary, Sir Robert invariably “keeps himself quite to himself,’ as 
the saying is, and is no doubt fully entitled to the praise of being in 
lus private station a very gentlemanly and highly respectable indi- 
vidual. Yet there are many others such—at least, so it is to be haped, 
many truly excellent and worthy persons, who nevertheless are not on 
that account paraded before the public. {t is in his protessional ca- 
pacity alone that Sir Robert stands exposed to notice, and his personal 
character belongs not to criticism but to biography. However justly 
such character may be claimed for him, his “noble and generous na- 
ture” does not discover itself by any overt acts: on the contrary, he 
shows himself to be of a very reserved and cold—not to call it a 
churlish disposition—not that he is on that account to be singled out 
for reproach, since even that is merely a negative defect, and one 
which does not at all concern the public. When, however, a man is 
officiously extolled for qualities which he does not appear to possess, 
it is but fair that the world should make some inquiry. To call upon 
us to admire the high character, and the noble, and generous nature of 
Sir Robert, is, however intended, not a little indiscreet: most as- 
suredly his professioval character for talent does not stand very high, 
among those at all capable of appreciating it, since, considering the 
numerous and ample opportunities which have been afforded bhim, no 
one in the profession has done less, or has manifested less of artist-like 
ability and feeling. So far from displaying any sort of invention or 
fertility of mind, his buildings present merely a few obvious and 
common-place ideas, hashed up over and over again; and are one and 
all must tame and insipid—even to poverty, in their detail. To talk 
of fancy and Smirke in the same breath would be prepusterous ; his 
Grecian designs and composition are purely mechanical, such as any 
one may attain to, merely by literally copying the Tlissus Ionic on all 
occasions, and sticking its columns against fronts which belong not to 
a columnar but a fenestrated style. Therefore even his so much cried 
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up purity, is, after all, only impurity—mongrelism of the-very worst 
kind, exhibiting in marked contrast to each other, two opposite styles, 
without any attempt to reconcile them, and thereby bring them in 
some degree into esthetic harmony. All that Smirke has done has 
been quite as well done—in some instances, better, by others of the 
same school. Foulstone was quite equal to Smirke, and the buildings 
of the one might very well be mistaken for those of the other; there- 
fore, it is hard for poor Foulstone—the late “Plymouth Vitruvius,” 
and rather puzzling that he should be so little thought of by those who 
admire his duplicate. Possibly it is because he lacked the talis- 
manic prefix of Siz to his name. Putting Foulstone, however, out of 
the question, it does not say much for the superior talent of Smirke, 
or for the heartiness of his admirers, that none of the latter—even 
those who consider him to have been unfairly treated, shonld have 
attempted to vindicate him, by directly pointing out in his works some 
of those excellences for which they so largely give him credit. In- 
stead of so doing, they adopt the more cautious yet far less satisfac- 
tory mode of speaking of them in the lump, without particnlarizing 
any one of his buildings or its peculiar merits. Alas; for his classical 
taste shown by such a maudlin affair—such a jumble of Grecian and 
anti-Grecian, as the hall of the Post Office; or such another specimen 
of his, as is the church in Wyndham Place, or in the Mint on Tower 
Hill, or the Long-room of the Custom House, or his buildings in the 
Temple, or those of Serjeants’ Inv, or King’s College, or the College 
of Physicians and Union Club House, or the Conservative in Pall 
Mall. Is it for all—for every one, or for any one of these that our 
admiration is demanded? If so, and justly so, then has Sir Rubert 
Smirke been, notwithstanding all his success, one of the most unfor- 
tunate gentlemen in his profession, for they are all sent to Coventry — 
are never referred to, spoken of, or mentioned in any way—most cer- 
tainly not for admiration. As to his “noble and generous nature,” the 
proofs of that are not more striking than are the beauties of his ar- 
chitecture. Is it his generous feeling which withholds him from ever 
joining the exhibitors in the architectural room of the Royal Aca- 
demy? Are his ideas too precious to be there submitted to vulgar 
gaze, or would his designs so entirely absorb attention that everything 
else would be passed by unheeded, and they are therefore kept away 
out of compassion to others? His enthusiasm for art—supposing it 
to exist at all, must be of a particularly quiet kind, for never does it 
burst out on any occasion. Externally he wears much more that looks 
like indifference for art, and haughty contempt for public opinion. 
Most assuredly it is a very strange sort of generosity which deter- 
mines him not to allow the public to view the Museum model, not- 
withstanding clamours and remonstrances. In that matter we may 
give him credit for discretion, but hardly for generosity of any kind, or 
tor the warm leeling of a genuine artist who luoks to public approval as 
his most prized reward. Very rarely, if, indeed, ever, has Sir Robert 
Smnirke’s name appeared in connexion with any scheme or plan for 
furthering the interests of art generally, or those of his own profes- 
sion. He encourages no one, nor any thing: of course he is at perfect 
liberty so tu act, without being responsible to any one for his cunduct; 
but then let him not be held up as a pattern character; let us not be 
told of his nuble and generous nature. If Sir Robert chooses to let 
the world misunderstand him—to veil the feelings of a warm-hearted 
and enthusiastic mind beneath the garb of a frigid and repulsive in- 
difference, he must take his account accordingly, nor will że at least 
be surprised or disappointed at finding himself judged of from ap- 
pearance. However, his hypocrisy, if such it be, 1s nut of a very 
dangerous kind, for very few will be tempted by his example, to dis- 
semble their virtues, and completely disguise all signs of “a noble and 
generous nature.” — 

V. Singular paucity of invention is displayed by the surveyors of 
private fétes—a greater disregard of money on the part of those 
who order, than of ingenuity and contrivance on that of those who 
have the management of them. One stock conveit—anid one that would 
seem tu be a piece of etiquette on such occasions—is to lumber up 
vestibule and staircase with such a profusion of evergreens and plants, 
that one might fancy Covent Garden market had been invited to the 
party, and was making its way up stairs before him; or else that he 
has mistaken the house, and bas got into that of some hortienttural 
and florist society. If there be ample space for them, and they are 
introduced sparingly, and just where an artist would place them for 
eflect, plants and flowers—N. B. artificial ones would answer the pur- 
pose just as well and even better, besides being cheaper in the end— 
are admissible as embellishments on such occasions: but to have a 
mere crowd and mob of such things does not argue the must elegant 
taste. What is squandered away by some persons in a season or two, 
in temporary and trumpery decorations, would enable them to decorate 
their staircases and rooms in astyle of superior and permanent beauty. 
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“SYSTEM OF DRAWING VOLUTES. 
By Mr. MADDOX. 


THE size of the volute being first determined, the depth A B is di- 
vided into 12 cqual parts; from the seventh part draw the right line 
E F, asshown in diagram; then number 6 parts at the top of the volute 
from A, and draw a line at right angles with E F, which will give the 
eye of the Volute. Lines are to be drawn (dotted in the figure) from 
C to E, E to D, and from D to F, and -so throughout the volute, each 
square diminishing to the centre, as shown above, taking care to have 
them exactly parallel to the opposite ones. Quadrants of circles are 
struck from the diagonal lines G H (45°), which quadrants of circles 
all terminate where the dotted Hines cut the lines CD EF. The first 
centre will be on the diagonal line H at 1, the second centre on the 
line G at 2; in going through the second time for the inside line the 
centres will be a trifle nearer the eve of the volute. The diagonal 
lines only are to be used far the centres. When the volute is ona 
larger scale, a small thin piece of transparent horn or ivory is gene- 
rally used to avoid the unsightly punctures in the paper. 


CONTROVERSIES ON CHURCH ARCHITECTURE. 


Sir—lt is not long since there appeared in the Zimes newspaper two 
interesting letters, signed “C.S.,” on the state of the church, describing 
“the discrepancies of condition, feeling, and opinion amongst the 
clergy,” and dwelling on the “depressing and perplexing effects on 
the young clergyman.” Take pity, Sir, on another class who bardly 
suffer less from these * discrepancies,” and with your valuable advice 
enlighten the path of the ecclesiastical architect. In the last number 
bat one of the Cambridge Ecclesiologist, there are the following sen- 
tences on the proprieties of church architecture:—* A stone altar may 
be provided in two ways; either make it plain, a salid mass of ma- 
sonry; the slab of block granite or marble projecting beyond the ma- 
sonry, and marked with jive crosses, or let the slab be supported on plain 
massy brackets fixed in the eastern wall.” “Je assume the absence 
of altar rails and chairs.” \t is as easy to “assume,” as Liston argued 
it was to say “read:” and very easy for critics of the Pugin school, 
who know nothing, and allow nothing, for all the difficulties engendered 
by this “discrepancy of feeling and opinion,” to hurl their thunder at 
the unhappy architect employed by clergymen opposed to their “ con- 
troversial arrangements,” or who are so far “ heretics” as to disallow 
the “dicta” of the Camden Society. Suppose the architect employed 
alternately by members of the “go-a-head,” and by those of the 
“things as they are” school. In the former case he finds the clergy- 
man originating the building or restoration, anxious to have “a stone 
altar,” sedilia, lettern, faldstool, and perhaps, in painted glass, the re- 
presentation of the saint or saints to whom the Chureh may be dedi- 
cated. On such instructions he prepares his plans: the work com- 
mences, and is perhaps completed, before the bishop of the diocese 
(an alarmist) becomes aware of the full extent of these “ inno- 
vations,” and objects to their introduction. The work is suspended; 
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the plans and arrangement have to be altered, and the original spirit 
and feeling of the design become lost. This is no imaginary difficulty ! 
In two cases within my own knowledge the churches were finished ; 
in one, an Archbishop refuses to consecrate because the “solid stone 
altar” is introduced ; in the other, a bishop threatens the same course 
if figures of saints (already painted) are introduced in the east window. 

Suppose the architect employed by one of the latter class, the advo- 
cate of “ things as they are.” He is cautioned against these “ modern 
innovations,” these ‘shadows of coming Popery,” and is required to 
embody in ¢hese plans the box pew, the twin preaching and praying 
pulpit, ground glass, and arm chairs! and if the employer in this case 
be a utilitarian, an advocate of the least accommodation for the greatest 
number principle, you have the monstrosities of galleries round the 
church (the east end perhaps excepted). This preaching house is 
finished and ready for consecration; the bishop of Ais diocese (not an 
alarmist) condemns its coldness and poverty; and in the next number 
of the Ecclesiologist, the production is criticised, its arrangements 
held to be “totally indefensible,” “very objectionable,” in fact, “ one 
of the worst things they ever saw,” “a perfect disgrace to the parties 
responsible for it.” Now, Sir, it is this very responsibilty I want to 
have defined. How, in the absence of all uniformity as to church pro- 
prieties, or church arrangement, is the unhappy architect to act? The 
question of snrplice or academie gown is not more perplexing to the 
young clergyman, than the form and aspect of the reading desk, the 
pew or open seat to the architect (young or old). Xis province it 
cannot be to determine whether these novelties or “ trifles” (as the 
Bishop of Rochester calls them) have “ positive danger in them,” 
whether “they indicate more than appears on the surface, or whether, 
considering the temper of the times, and the present unsettled state of | 
the Church, they are calculated to irritate and vex the minds of con- 
gregations, and to become the badges of party distinction.” Nor 
should he be called upon to justify and perpetuate what he believes to 
be inconsistency and sloveoliness in worship. To refuse employment 
in those cases where the character of these arrangements is not in ac- 
cordance with his own “ private judgment,” will not facilitate his 
children’s support; and 

“ There is no end ta eating ! legs of mutton 
Are vanquished daily by this little host.” 

To accept it when he knows that the result will izevitably draw 
down on his devoted head, the flagellations of these ready-made 
critics (“for a man mast serve his time to every trade save censure”), 
is an act of heroism and self-devotion worthy so good a cause. 

Forgive this long story from a constant reader of your journal, and 


AN UNHAPPY CHURCH ARCHITECT. 
December, 1843. 


ROYAL ACADEMY. 


Sır—Not finding in the last number of the Journal any remarks 
upon the architectural drawings, beyond the mere notice of the suc- 
cessful competitors for the prize medals offered by the Royal Academy 
to the students, I beg leave to submit a few remarks which ovcurred 
to me in the course of a rapid glance of these drawings, taken after 
the distribution of the medals. 

There were six sets of designs sent infor the gold medal, amounting 
to thirty-two drawings, consisting of plans, geometrical and perspec- 
tive elevations and sections. This, I understand, is the largest number 
which has been sent in for some years. For the silver medal there 
was but one set of drawings, this is the smallest number received for 
some years. The subject lor the gold medal was a Metropolitan Music 
Hall, and Royal Academy of Music. {I was struck with the general 
appearance of inattention to the purposes of the building exhibited in 
the plans and other drawings, excepting in those of Mr. Garling, to 
whom the medal was awarded. I say, excepting Mr. Garling’s, be- 
eause he, unlike the rest (from each roon being assigned to some pur- 
pose described, and from a short sketch and description sent with the 
drawings), appeared to have studied well the arrangement of his 
building. As in almost all designs where outlay is not thought of, 
columns, pediments, statues, &c., were in great abundance; in- 
deed it appears to be the idea of many young architects, as well as 
some old ones, that the more of these, they can crowd together, the 
greater the grandeur and beauty of the edifice. ln some of the de- 
signs the Music Academy appeared to be lost sight of; a large central 
hall, surrounded by a suite of galleries, nearly a fourth part of which 
were appropriated as royal entrances, &c. In others they introduced 
courtyards, but still having no rooms, properly so called, for the aca- 
demical department. One of the perspective views looked like a 
large temple on the top of a hill, the base of which was hidden by 
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a crowd of small low buildings with domes, pediments, &c. In 
another, from the number of columns introduced, and from the point 
of view chosen, not a single window or door was to be seen, and it 
therefore looked like a tomb or some such building. Although having 
spoken so much in dispraise, I must acknowledge that all the drawings 
exhibited great care in the drawing, and, I might almost say, beauty 
of colouring; but the most of them departed from the printed direc- 
tions of the Academy, namely, that no colour but sepia should be used, 
for in some I noticed red, blue, yellow, brown, &c. And, again, in the 
introduction in the perspective drawings of figures, such as soldiers, 
liorses, stalls, with their attendant old women, boys, &c., which, 
in my opinion, instead of adding to the beauty of the design, turned 
it into a pretty picture, and no more. I fear from some little pieces 
of bad perspective, also introduced, that some one had been employed 
to put in that which certainly did not add to the beauty of the archi- 
tectnral design. 

The drawings for the silver medal, sent in by Mr. G. Perry, of the 
West Wing of Greenwich Hospital, from actual admeasurement, ex- 
hibited great care, both in the drawing and colouring. The Academy 
reserving the power of withholding the medal, in a case like the pre- 
sent where only one competitor sent in, have signified that they con- 
sidered the drawings of Mr. Perry worthy of the prize. Although these 
drawings did not exhibit the artistic handling shown in the gold medal 
drawings, they give promise of superior abilities. A student informed 
me that the probable cause of there being no other drawings in this 
class was owing to the conncil's description of the part required to be 
drawn, being very unintelligible, and that he had ne doubt the students 
were afraid of commencing any drawings, as they might turn out after 
all to be of a wrong part. But why did not they make inquiries? I 
apprehend that either the Keeper of the Academy, or some other 
member, would have set the student right. 

Yours, truly, 
January 3, 1844. Q. 


A MARINE SALINOMETER. 


For the purpose of indicating the Density of Brine in the Boilers of Marine 
Steam-Engines. Invented by J. Scorr RusseLL, M.A., F.R.S.E., F.R.S.S.A., 
Civil Engineer. 

Read before the Roya) Scottish Society of Arts, 28th Fehrnary 1842, 
the Honorary Silver Medal of the Society awarded, and reported in their 
Transactions. 


Ty was very early in the history of steam navigation that the inconvenience 
of raising steam from salt water was experienced. When the Comet descended 
below Port Glasgow in 1812, the boiler was fonnd to boil over, or prime, as 
it is technically called by engineers, when part of the water of forced up so vio- 
lently, along with the steam, as to pass nver into the cylinder of the engine— 
a circumstance always detrimental, and sometimes destructive to the engines. 
This arises from the thickening of the water, its density being increased by 
the retention of the solid substances which compose sea water, and which re- 
main and accumulate in the boiler, while the fresh portion of the water is 
passing off in the shape of steam. This process nf accumulation of solid 
matter in the marine boiler is by no means slow. The whole of the water 
which a marine boiler nsnally contains is evaporated in three or four hours, 
leaving the solid substances in the cubic content of hoiler behind it, and 
being replaced hy salt water, with an equal quantity of depositary matter, 
accninulating as rapidly as before; and since it is known the solid matter 
amounts to as much as ṣẹ of the whole mass af water, it would follow, if the 
process of ebullition could continue so long as 150 hours, there would be 
deposited in the boiler a quantity of solid matter cqual to the number of tons 
of water in the whole content of the boiler. 

Long, hawever, before this degree of solidification can take place, evils of 
a different description intervene to impair and pnt an end to the functions 
of the boiler. The solid constituents of salt water which are left behind do 
not diffuse themselves uniformly over the whole liquid mass, so as tu consti- 
tute a homogeneous brine; on the contrary, the new supplies of sea water, 
as they enter the boiler, remain seclnded from the former more saturated 
brine, rise by their less specific gravity into an upper stratum, while the 
denser brine foros a bed in the lower part of the boiler, and surrounds the 
fire box and heater flues occupying the water spaces and legs, which are 
usually at a high temperature, and which, in double tiered boilers, are gene- 
rally the most intensely heated. The intense heat of the metal expels the 
water from the brine in contact with it most rapidly in the hottest places, 
and salt is deposited on the hattest parts of the furnaces and flues, extending 
rapidly to those less heated, and so not only diminishing the evaporative 
power of the boiler, but injuring its substance, and endangering its existence. 

The remedy for these evils was very early invented. But I have not been 
ahle to discover the inventor of the cleansing pracess commonly called 
“blowing down,” or “ blowing off.” lt is almost universal, and is performed 
in the following way :—-There is forced into the boiler, at each stroke, rather 
more water than is required for the supply of steam, so that the boiler be- 
comes too full. Openings are then suddenly made at the bottom of the 
boiler, aod the brine at the bottom being violently ejected, carries with it 
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any solid substances that may have accumulated near the bottam—the boiler is 
thus cleansed; and before the water has gnt toa low, the openings are again 
closcd, and the boiler continues to be fed as formerly. Another remedy, 
pretty generally adnpted, is the brine pump, hy which, for every portion of 
water supplied to the boiler, about one-fourth part of that quantity of brine 
is withdrawn from it. This process does not so thoroughly carry off all the 
impurities as the former; but it is attended with a saving of fuel by a can- 
trivance for giving to the feed-water entering the boiler a portion of the heat 
of the discharged brine. The recent introduction of this process is due to 
Messrs. Mandslay & Field of London. 

In whatever way the saturation of the water with solid matter may be 
remedied, it is essential to the accomplishment of this object, that some simple 
apparatus should he contrived for the purpose of showing when the cleansing 
process is required, and whether it is successfully applied. 1f this be not ob- 
tained, the usual consequence of acting on wrong data are sure to follow. 
A contrivance was patented, which was thought promising, but was found 
liable to he mechanically out of order when most wanted :—a hall of greater 
specific gravity than salt water was connected with an external index, by 
which there was indicated on the outside, the fact of the brine becoming 
snificiently saturated to float this ball. Another was to place in the glass 
gauge of the boilera glass hydrometer bead, which would float when the 
hrine hecame saturated to a given point, and fall to the bottom in the ordi- 
nary state of the boiler. But this fails entirely of accuracy, althongh very 
elegant; for the brine of which we wish to indicate ihe density is in the 
lower stratum, not the upper one, where the usual glass gauge is placed, and 
irretrievable mischief might be done before the indication would show any 
change. 

I have lately employcd, in some large ships destined for transatlantic 
voyages, a species of brine gauge, or index of saturation, which is fonnd to 
possess every advantage, and which I therefore desire to communicate to the 
public throngh this society. The drawings sent are such as may enable any 
engineer to construct them for himself. The details of the arrangement of 
the apparatus were made under the direction of Mr. James Laurie, formerly 
one of my assistants; and he also has obliged me by writing out the annexed 
description of the operation of using the index. 

The principle | have used is the well-known law, “that the heights of 
equiponderant columns of liquids vary inversely as the densities of those 
liquids.” 

If I take open glass tubes bent in the form of the letter U, and pour one 
fluid into one of the sides, and another fluid into the oppasite side (taking 
care to use the heavier liquid before the other); the one being mercury, and 
the other water, they will stand at the height of 1 in. and 13 in. respectively. 
If I use alcohol and water, they will stand at the height of 10 in. and 8 in. 
respectively, the height of the one fluid being always greater than that of the 
other, in the proportion in which its weight, density, ar specific gravity is 
less. In like manner fresh water and salt water will stand at heights uf 
40 in. and 41 ìn., showing a difference of 1 in. 

The use which I make of this principle is as follows:—I reckon the best 
scale of saltness of a boiler to be that which takes the common sea water as 
a standard. Sea water contains 45 of saline matter. When the water has 
been evaporated, so as to leave only half the quantity of distilled water to 
the same quantity of saline matter, 1 call that two degrees of salt, or brine 
of the strength of two, and such brine would show, in fig. 3. the columns 40 
and 42, or double the saltness of sea water, indicated hy a difference of 2 in. 
A farther saturation would be indicated by a difference of 3, 4, 5, and 6 in. 
between the columns, and so indicate 3, 4, 5, 6, and any further degrees of 
saltness—a range which may be made to any degree of minuteness by the 
subdivision of the scale of inches. This scale is that which appears to me 
most simply applicable here—and it is that which I adopt for marine boilers. 

The mechanical apparatus which | have employed to give this indication 
is perfectly simple, and has the advantage of being such as the enginecr 
already perfectly understands, To the marine boiler 1 apply two water 
ganges of glass, instead of one as at present used; they both serve the pur- 
pose of the present glass ganges, and the pair would be valuable for this, if 
for no other reason, thal there would always be a duplicate when one is 
broken, an accident not unfrequcnt. To these gauges I simply attach small 
copper pipes, so that one of them may be placed in communication only with 
the salt brine in the lower part of the bailer, and the other with the feed- 
water which is entering the boiler; the one then holds a column of brine, and 
the other of pure sca water, and cach inch nf difference shows the degree of 
saturation. 

Without the use of any attached scale, the engineer, by a little practice, 
comes to know in his particular vessel, what difference in inches can be ad- 
mitted without danger, and at what difference of height it is imperative to 
blow off. But it is convenient to have an attached scale, It may be satis- 
factory to state, that the practical range of scale in an ordinary boiler in the 
ordioary working, is 6 in. to 10 in., a difference sufficiently great to be casily 
observed. The rule of working them is nearly this :—-Continue the operation 
of blowing off until, if possible, the difference of the columns is less than an 
inch; it will be unnecessary to blow off again until the difference is at least 
Gin. As a practica) rule, I find that it is necessary to blow off when tha 
brine at the bottom has abont three degrecs of saltness. But this will vary 
exceedingly, according as the construction of the boilers is more or less judi- 
cious. When the heat is greatest in the lowest portion of the boiler, and the 
flues return above, thcy will be most liable to salt, and require the most fre- 
quent cleansing. 


The following is Mr. Laurie’s description of the in- 
strument. The drawings give the details of the appa- 
ratus.—J. S. R. 

The fact that the specific gravity of salt water is 
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greater than that of fresh, and that it increases with 
the degree of saturation, is what the operation of this 
instrument depends on; by its means two columns 
of water, the one fced and the other brine, are poiscd 
against each other, so as that any difference of weight 
hetwixt these columns immediately becoiaes apparent 
by the lighter of the two requiriog an accession in 
quantity to resist the upward pressure to which both 
colunins are subjected. This is accomplished by having 
two common glass gauge-tubes close together, each of 
which is connected with a separate tube; that inside 
the boiler descends to the level of the water, the spe- 
cific gravity of which is ta be measured, and having 
either or both of these tubes so connected with the 
fced-pipe of the boiler, that by opening a cock one of 
the pipes will be filled with feed-water, while the other 
remains filled with brine, which cock being shut, the 
tubes remain so filled; but inasmuch vs feed-water is 
uf less specific gravity than brine, it will be forced 
up and stand in the glass tube at a higher level than 
the brine, which difference of levels increases with the 
saturation—and hence the index to judge of the salt- 
ness. 

Fig. 1 and 2, A, B, are tbe two glass gauge tubes; 
C, one of the tubes forming the connexion betwixt one 
of these glass gange tubes and its tube D, that descends 
inside of the boiler to near the bottom; E, the tube 
forming the connexion betwixt the upper ends of these 
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tubes and the inside or the boiler and ascends to near 


the top; F, G, two cocks so made, as shown in the 
drawing, that by their means each of the tubes inside 
of the boiler may be shut aff from the glass tubes, and 
also may be connected with the tube H, leading from 
the feed-pipe of the boiler; 1, a cock affording the 
means of shutting off the tube E from the glass tubes,and 
also of connecting either of these glass tubes with the 
tube K, leading to the bilge of the vessel; each of these 
cacks hasa handle, and when the instrument is indicat- 
ing, the three handles hang perpendicularly downwards. 
To bring the instrument into operation, the three handles must first be put 


in the position ;; which has the cffect of allowing the brine to flow right np 
the glass tube A, and ont through the tube K, into the bilge of the vessel; this 
having been done for so lang a time as that A and its tube inside the boiler be 
thoroughly cleansed and filled with brine, the handles are then to be put in 


the position ;;, which, in like manner, cleanses and fills B and its tube ioside 
of the boiler with brine; finally, bring the handle of the top cock into its 
original position, und put either of the lower handles horizontal, which 
forming a connexion of the feed-pipe with one of the tubes ioside of the 
boiler, fills that tube with feed-water ; thus there are in the two tubes inside 
of the boiler two columns of water of different specific gravities, the one being 
brine, the specific gravity of which is to be measured, and the other feed- 
water, the specific gravity of which is pretty nearly constant, so long as the 
temperature of condensation is the same, aud does not vary much, let the 


temperature of condensation be what it may; but, inasmuch as these columns 
of water are of different specific gravities, the pressure on the bottoms of 
them will force the lighter up the glass tube, until such 2 quantity of brine has 
followed it as makes it of equal weight with the other; and hence, in the two 
glass tubes, the water stands at different heights, the magnitude of which 
diiference hecomes known by means of the scale fixed betwixt the glass tubes, 
and therefore also the degree of saturation of the brine. 

The use of this instrument, which might be called a Salinometer, is not 
confined to this one subject, for it answers thoroughly all the purposcs of 
the common glass gauge, the positiun of tbe surface of water in the boiler 
being midway betwixt the surfaces of water in the tubes. 

When either or both of the glass tubes is broken, put the handles in the 


position 11, and nothing can escape from the boiler. TWA 


CHURCH BUILDING IN IRELAND. 


It at all times affords ns much pleasure ta notice the works that are in 
progress in Ireland, particularly when we have to record buildings of a public 
character, such as the one we are about to describe; far the description, to- 
gether with the preceding remarks, which are slightly abridged, we are 
indebted to the Newry Examiner. The architect is Mr. Duff, whose eccle- 
siastical works we have before noticed in this Journal. 

We hear of continual comparisons between England aad Ireland, in which 
the relative prosperity and poverty, civilization and crime, learning and igno. 
rance of these two countries, are descanted upon with no small share of skill. 
There is, however, one prominent part which these balances of national cha- 
racteristics have, either through inattention, or incompetence to do justice to 
the subject, left ulmost unalluded to. This is the more to be regretted, as 
nothing more tends to introduce good feeling between countries, and a sense 
of emulation, than judiciously pointing out to the less improved country the 
causes and consequences whercby the more cultivated has arisen in emi- 
nence. 

England has been remarkable for the richness of its churches since imme- 
diately after the conquest, when William, the Conqueror, with arms, intro- 
duced arts, and when the simple strength of Saxon edifices was supplanted hy 
the more stately splendour of Norman towers. The teniperament of these 
hardy Normans must have been more tban tinctured with piety. They must 
have been essentially devout, for, whilst we find tbe castles of their nobles of 


comparative plainness, in no instance does aught beneath grandeur suffice 
them when they erected temples of religious worship. This may be accounted 
for by the prevalence then in repute of joining the priestly functions and ar- 
chitectural duties in tbe one person. The churches of England are almost 
all constructed after the designs of bishops and priests, and, perhaps, never 
again may the world expect ta hehald Gothic architecture carried to such 
perfection as when such men as William of Wykeham, though wearing the 
sacred purple, deemed them sanctified duties to resign, with compass and 
square, inspect stone-hewers, learn the relative bearing uf timbers, and, in a 
word, all hut became artisans, by spreading out the protecting span of roofs, 
and by sheltering civilised society. 

Unfortunately for Ircland, its distracted state of society, cver in u turmoil 
between the invader and the invaded, afforded no shelter for arts to thrive. 
Hence its almost total want of magnificent churches; and Christ’s and St. 
Patrick’s in Dublin, and Armagh Cathedral, may be said to constitute the 
only pious preserves of ancient days. Better times are upon us now, aod 
church building, within these last twenty-five years, durably marks the vast 
spread of civilization, learning and religion, which have come, as it were, in 
well regulated abundance upon the people. More Catholic churches have 
been built in Irelaud witbin that period than were for the preceding two cen- 
turies ; yet few of them are in the Ecclesiastical or Gothic style of architec- 
ture. Dublin hus heen especially blameable in this respect, and out of the 
hundreds of thousands sterling, its citizens dedicated to erect houses of wor- 
ship these last ten or fifteen years, we look in vain for a Gothic building, 
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The Metropolitan Cathedral is Grecian, and, though grand, is less striking in 
appearance than a Gothic pile of equal magnitude. The church of Saint 
Xavier is the paragon of prettiness, and its panelled ceiling and vestibule are 
extraordinarily beautiful in their way, nor is its portico deficient in symmetry 
and justness of proportion. Much of the beauty of Saint Panl’s church is 
lost from its propinquity to the river, its portico, tower, and dome, are worthy 
of a better situation, but the interior greatly disappoints the eye that looks 
even for a small portion of effect. The churches of Saints Michan, Michael, 
and John, though externally Gothic, retain little of the style in the interior 
except the altars. St, Andeon’s is still too far removed from completion to 
form any competent jndgment upon its probable effect; yet if we might 
hazard an idea, we opine meagreness shall be its characteristic. The Church 
of Saint Nicholas is also unfinished, but the magnificence of its ceiling and 
altar is unparalleled in this kingdom. The altar is a nohle arrangement of 
columns and pilasters worthy the best designs of Claude Perault. The Church 
of Saint Francis is a spacious building, but in nothing remarkable for either 
elegance or judicious arrangement. The Chnreh of Saint Andrew is the 
largest and least to be praised of any; its vastness is unrelieved by one soli- 
tary attempt at grandeur, or even taste in detail. Throughout all these reli- 
gious edifices we seek in vain for the dim religious light found in Gothic 
buildings; and, whether to blame the architects or building committees, it is 
not here to determine. 

Ulster, however, has to boast that it did not follow the example of the 
metropolis, and the new Cathedrals of Armagh and Newry, and the chnrch 
of Dundalk, designed, erected, and erecting under the superintendence of 
Mr. Duff, of this town, are enduring monuments of the Gothic style. Newry 
first set the example, and its Catholic Church is a splendid edifice, Dundalk 
followed, and, with that independent tone of rivalry or emulation for which 
the people of Lonth are celebrated in secular, as well as political affairs, the 
building committee of the town appointed Mr. Dnff their architect. who suc- 
ceeded in adding another triumph to the resuscitation of Gothic architecture. 
Ile was the only professional gentleman in the kingdom who had attempted 
to overcome the difficulties that lay in the way of arousing the hierarchy and 
the clergy to a just appreciation of the glories af the old, neglected, ecclesi- 
astical style. Nor was he unsuccessful; and it must be confessed the people 
of Dundalk actively co operated to carry out his extensive designs. 


ROMAN CATHOLIC CHURCH, DUNDALK. 

This church is built entirely of fine hewn granite stone, and in the pointed 
style of architecture which prevailed during the early part of the fourteenth 
century. 1t contains a nave and side aisles, the north-west constituting the 
principal front, whicb apparently consists of three divisions, the central being 
separated from the lateral aisles by graceful turrets, octagonal in form, appro- 
priately buttressed, panelled, aad crowued by crocketted pinnacles. The 
upper stage of these turrets is composed of perforated panel-work, pnssessing 
peculiar lightness and beanty. The centre division, which projects consi- 
derably beyond the aisles, has a majestic doorway, leading to the interior 
porch and body of the church, This doorway is of ample dimensions, deeply 
recessed; and eoriched with small pillars and hollow mouldings, with a lofty 
pointed arch, with rich tracery panel-work, and a bold label, enclosing 
carved spandrils, of a tasteful and elaburate design. On either side of the 
doorway are handsome tabernacle niches, for the reception of statnes. Over 
the grand entrance rises a magnificent window, of lofty proportions, of six 
lights, and subdivided by a transom. The heads of these lights, with the 
pointed arch above, are filled in with varied tracery, of a beautiful descrip- 
tion, the jambs are recessed and maulded, with a large hood moulding sus- 
tained at the springing, by heantifully carved corbelled heads. 1n the upper 
part of the pointed gable appears a circular opening, for ventilation of the 
roof, ocfofoil, moulded, and cusped ; above which, an enriched cornice later- 
ally sustains an open parapet of panel-work, capped and embattled. On 
the apex rises an appropriate pedestal, supporting a large ornamental cross. 
The angles of the side aisles are bounded by graduated buttresses, terminated 
by lofty pinnacles and finials. The principal entrance to the aisles are on 
the front, with moulded jambs, painted arches and carved spandrils, and hood 
mouldings. On a large cornice over the doorways, are windows of three 
lights, the heads filled with tracery of perpendicular arrangement, and cor- 
responding in dimensions with those of the aisles—the inclined gables of the 
roof being finished with panclled parapets, capped and embrazured. The 
nest portion of the chnrch claiming attentioa is the south-east end, which, 
like the front, projects considerably beyond the termination of aisles, and 
flanked with turrets containing circnlar stairs which lead to the leads of the 
roofs. These turrets are of plainer character thau the principal front; hut 
the upper stages, when finished, will correspond, in every respect, with those 
already completed. The great window which lights the choir is fifteen feet 
wide by thirty-eight fcet high, divided and snbdivided hy moulded transoms, 
into fifteen lights, which are designed to contain appropriate subjects in 
stained glass. The tracery of the pointed arch is heautifully varied. The 
aisles are embrazured, and sustained by buttresses and pinnacles, aad lighted 
hy eight lofty windows of three divisions, divided by a transom, the heads of 
each window having perpendicular tracery work. The nave, or clerestory, 
which rises high above the aisles, displays a similar arrangement, having win- 
dows, buttresses, pinnacles, and embattled parapets. 

The dimensions of the building are as follow :— 


Length of the nave, taken on the walls Bo oo R 
Breadth between the pillars oo oe 33 do. 
Length of the aisles, including porches os .. 140 do. 
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Breadth of the nave and aisles, inclnding walls 78 do. 
Height of the nave from base of pillars to apex of roof 62 do. 
Altitude of front to top of cross .. 20 .. 78 do. 


Height of the octagon towers... ae .. 86 do. 

The interior is not yet entirely completed, but much is executed to arrest 
and gratify the attention. lt is divided by two ranges of granite stone pil- 
lars, having moulded bases and capitals, sustaining pointed arches of various 
appropriate mouldings, over which, upona horizontal cornice, rests the clercs- 
tory windows that light the body of the house. Betwecn the windows, 
slender shafts rise from the pillars belaw that snpport angel brackets; from 
these spring the ribs of groins forming the ronfs, having bosses and exquisite 
foliage at the points of intersection. The ceiling is truly grand, and reminds 
us of those heautiful remains of olden time. The sanctuary is very spacious, 
in which are the three splendid altars, composed of elegant tabernacle-work, 
and executed in white marble. 

The altar screen is to be of a most elaborate design, which is to scparate 
the sacristy from this portion of the church. 


ROYAL SCOTTISH SOCIETY OF ARTS—SESSION 1843-4. 


Tus Society held its Annual General Meeting on Monday, 13th November, 
1843.—James L’Amy, Esq., F.R.S.E., in the Chair. 

1. The meetings for this session were opened by an interesting exposition 
of the construction and management of light-houses, given at the special re- 
quest of the Council of the Society, by David Stevenson, civil-cngineer. 
After alluding to the great importance of the subject, and giving a hrief ont- 
line of the early history of light-houses, from which it appeared that the open 
coal fires, formerly employed in lighting onr coasts, were superseded by a 
more perfect system only towards the jclose of last century, Mr. Stevenson 
proceeded to explain—First, The systems at present in use for producing 
signal-lights, by means of the cafopiric, or reflecting, and the dioptric, or 
refracting apparatus, and also by the combination of these two, to which the 
term of catadioptric is applied ; Second, The means employed for varying the 
characteristic appearances of the lights, describing the seven methods at 
present in use on the coast of Scotland; Third, The construction of the 
erections from which those lights are exhibited, viz., the ordiaary lighthause 
stations which occur on the coast, those erected on sunken or isolated rocks 
—such as the Eddystone, Bell-rock, and Skerryvore—the floating light, 
screw-pile light, &c. &c.; and, Fourth, The construction of beacons and 
bnoys, adopted in situations where light-houses cannnt be erected. Mr. Ste- 
venson concluded by offering a few remarks on the management of light- 
houses generally. The exposition was illustrated hy a variety of models and 
drawings, together with specimens of the different kinds of apparatus em- 
ployed, the use of which was granted by the Commissioners of the Northern 
Lighthonses. Thanks were voted to the llon. the Commissioners of the 
Northern Lighthouses for the use of the models, and to Mr. David Steven- 
son for the exposition, which were given to him from the Chair. 

The report of the committee appointed to award prizes for communications 
read and exhihited during the last session was read, by which it appears that 
not less than 21 prizes were awarded. 

The office bearers for the current year were elected; when Prof. Thomas 
Traill, M.D., F.R.S.E., was announced the President for the year easuing. 


November 27.—Pror. Trai in the chair. 


The President, on taking the chair, addressed the Society, thanking 
the Fellows for the honour they had done him ia placing him by the ehair. 
He stated that he took a great interest in the proccedings of the Society, and 
that it slonld be his earnest endeavour to promote the prosperity of the So- 
ciety, and to forward its laudable object, the encouragement of the useful 
arts. 

Several communications were made and referred to committee for con- 
sideration. 

Sir Geo S. Mackenzie, Bart., exhibited a beautiful specimen in ivory, copied 
by Cheverton, by machinery, from the “ Clytie,” or (according to Flaxman) 
the “Isis,” one of the finest antique bnsts in the British Musenm. 

A motion by James Thompson, Esq., F.R.S.E., civil engineer, “ That the 
Society shail memorialize Government or petition both lonses of Parliament 
on the present neglected state of the Ordnance Survey of Scotland, and urging 
that it be resumed aud prosecnted with vigour,” was unanimously adopted, 
and a remit made to a Committee to prepare a draft and to report. 


December 11.—GEORGE BUCHANAN, Esa., F.R.S.E., in the Chair. 
The following communications were madc :— 


“1. Description of the new Dock Gates at Grangemouth, on the Forth. 
By James Thomson, Esq. C.E. Glasgow. 


Mr. Thomson exhibited a model and drawings of the dock gates recently 
constrncted at Grangemouth, where the entrance lock, upon which are foar 
pair of gates, is 250 tt. long, 55 ft. wide, with a depth of 25 ft. water over the 
sill into the new wet docks. The gates, which are wholly built of timber 
consist of a double framework, the front framing, or that next the sill, being 
straight, and the back curved, both, of course, uniting together in the heel 
and meter posts. The hack or curved framing is formed witb arched ribs, 
composed of plank in three thicknesses of four inches, firmly bolted together, 
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and tn the corresponding front ribs; this double framework, being braced 
together with horizontal and diagonal tension rods of iron, is planked on 
both sides, and made perfectly water-tight. The gates constructed in this 
manner are extremely light and buoyant; and by the admission of more or 
less water, with additional halance weights, the buoyancy of the gate is so 
adjusted that its whale weight is borne hy the water, and, conseqnently, very 
little power required for opening and shutting, besides the great saving in 
tear and wear thns reduced to a minimum; in proof of which it was stated, 
that instead of from ten to twelve minutes, with four men, the time and 
powcr usually required for opening or shutting gates of similar dimensions, 
these gates, by means of improved crab gearing, are opened or shut in three 
and a half minutes, with only two men; and with a longer allowance of time, 
even one man is able to work them. Thanks voted, and given from the 
chair. 


2. “ Observations upon Iron Lattice Bridges.” 


Mr. Thomson illustrated his observations with numerous drawings 
and models of several lattice bridges already completed, or at present 
carrying into execution, by Mr. Macneil and himself. The principle of 
lattice bridges, applied in timber, has far some time hack been in use in Ame. 
tica; but the adaptation of the principle to iron bridges, as now so success- 
fully applied hy Mr. Macneil and Mr. Thomson, is likely to supersede, in a 
great degree, the use of timber, and will supply a desideratum hitberto felt 
in establishing internal lines of communication, &c., where the expense of 
stane bridges not unfrequently precludes their being carried into effect, while 
the objection to wooden structures on the score of durability is obviated by 
the substitution of iron. The first hridge of this kind, recently completed by 
Mr. Macneil on the line of the Dublin and Drogheda Railway, and of which 
drawings were exhibited, is 85 ft. in span, consisting of two lattice-work 
frames or beams, one on each side, resting npon stone abutments ; the lattice- 
work heams are composed of small bars of malleable iron, about 12 ft. long, 
and only a quarter of an inch thick, placed so as to cross each other at right 
angles, and forming a net or lattice-work, rivetted at every intersection; the 
lattice frames, so constructed, and stiffened with angle iron, support the 
roadway by means of light transverse heams, also of malleable iron, secured 
to the lattice-work at each end. This bridge, which altogether weighs only 
fourteen tons, sustained a load across its centre of twenty-four tons, nader 
which the deflection amounted only to 3-10ths of an inch. A viaduct 230 ft. 
in length, with a central span of 140 ft., is now being constructed by Mr. 
Macneil, over the Royal Canal in Ireland, for heavy locomotive traffic. This 
viaduct, of which Mr. Thomson exhibited drawings, has a third lattice-frame 
in the centre, and is composed of malleable iron bars half an inch thick. Mr. 
Thomson described a very useful application of this principle to the widening 
of the roadways nf existing bridges: and exhibited a pretty constructed model 
of one of the arches af a stone bridge, about 400 ft. long, with the addition 
of footpaths on each side, as at present executing under his direction, the old 
width of roadway being only seventeen feet, while, with the new footpaths, 
supported hy iran Jattice-work, the width will be increased to thirty feet. 
The appearance of these bridges, which may be either perfectly straight or 
slightly curved, as circumstanccs require, is light and graceful, combining as 
they do great strength with the least possible quantity of materials, and scem 
10 be admirably adapted for crossing wide and deep valleys, rivers, &c. at a 
small expense, as also for ornamental bridges in parks, or approaches to 
gentlemen’s seats, &c. The expense of construction, Mr. Thomson estimates 
at less than half the cost of stone; but he stated that he was at present 
making an investigation into their principie, with experiments upon a different 
arrangement of the lattice-bars. which he hoped would lead to a considerable 
saving both in the quantity of material and workmanship. 


By the same. 


NOTES OF THE WEEK. 


Tne sculptural decoration of the metropolis scems to be a great attraction 
just naw. The statne of Nelson has been elevated to the top of the pole in 
‘Trafalgar Square, where it has produced such an effect, although a merito- 
1iaus work of art, that we uuestion whether any more monostylar mons- 
ments, supporting nothing, will be erected for some time. We must say that 
ihe present is a luckless specimen; we have heard of midshipmen being 
mastheaded, but we never saw an admiral mastheaded before. It seems that 
discontent and disgust have even aftlicted the committee; they are going to 
have the cable at the feet of the Admiral altered, so as to give greater so- 
l dity to the statne. We wish while the statue is up. that they would knock 
(ff the cocked hat, which is too great an attraction, catching the eye fram 
every point. The statue of George IV., by Chantrey. is also mounted on the 
pedestal ncar St. Martin’s Church. It seems, on a cursory view, to be a good 
likeness of the King, and the horse, which is a powerful charger, planted on 
his four feet, with his head slightly turned, is a fine one. We must, how- 
ever, see more of it. George III. is, it seems, to came from Pall Mall to the 
North West pedestal opposite the College of Musicians. We hope the pigtail 
af this statue will also be cut off. The statue of William 1V., by Nixon, is 

nearly ready. It is ta he placed at the junctions of King William-street and 
Giacechurch-street. We hope the artist has not, agreeably to the practice of 
modern art, represented the Sailor-King with a doodeen in his mouth, or 
some other attribute of the ruling habit of the living man; the statue, of 
Devon granite, is fourteen feet bign, aud cost £2,200, voted hy the Corpora- 
tion of London. What inconvenience would it be to the Corporation of 
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London to vote a similar sum every ycar, for a statue of some man of genius 
horn in London, and who has a right to such honours at the haods of its 
municipal authorities. We can give some names to keep them going for a 
few years, and tell them where to pnt them. Milton, Bread-street, Cheap- 
side ; Pope, Lombard-street ; De Foe, Cripplegate, (or Finsbury Pavement). 

Mr. Nixon has finished the series of the Four Scasons for Goldsmiths’ Iall. The 
last statue is that of Autumn. Ile has in hand a statue of Mr. Carpenter, the 
founder of the City of London school, to be placed in the vestibule of the 
school; and also of Sir Jobn Crosby, for Crosby Hall. It has been nnticed, 
as in some degree singular, that statues are now beiug erected to two con- 
temporaries and near neighbours—Whittington aad John Carpenter. Mr. 
Bailey, R.A., has in hand a marble statue of that excellent statesman, Sir 
Charles Metcalfe, to be 9 ft high, and cost £3,000, to be placed opposite the 
Senate llouse, Kingston, Jamaica. A bust is also to be sent to Calcutta. He 
is also occupied with the statue of Sir Astley Cooper, for St. Paul's, which 
will soon be placed on its pedestal. 

Some noise is being made about cheap imitations of bronzes in zinc, but 
we have not seen any of them. 

As an example of the increased attention paid to decorations, we are glad 
to instance the three new doors just completed for York Minster, from the 
designs of Sydney Smirke. The three doors are alike of the decorated style, 
16 ft. high, and 64 ft. broad. The tracery in the upper part is very rich, sup- 
ported hy slender Gothic columns. The hood mouldings spring from the 
taps of the capitals, and terminate in rich finials and crockctting. Three 
trefoils, bearing shields, occupy the centre of the arches, and the lower part 
of the door is divided into six decorated compartments. The work is exc- 
cuted by Mr. Wallace and Mr. Scott, of Newcastle. 

Mr. Rigby has taken the contract for the erection of the new Marine Bar- 
racks at Woolwich, for £70,000. The works have been commenced. The 
barracks are to accommodate a thousand men. 

The Woods and Forests have begun pulling down the Rookery and neigh- 
hourhood, to make way for the new road from Buckingham Palace to the 
Vanxhall Road. The embankment of the Thames is also to be proceeded 
with, , 

The Glasgow and Ship Bank, at Glasgow, has been completed. Six em- 
blematical statues, by Mr. Mossman, jun., occupy the pedestal. They are, 
Britannia, the City of Glasgow, Wealth, Justice, Peace and Industry; each 
seven feet high. 

Hess, of Munich, the painter, has finished his grand painting of the Battle 
of the Borodina, or the Moskowa, for the Emperor Nicholas, It is looked 
npon as something grand in the great way. 

The splendid gallery of Cardinal Mesch is at last to be sald, at Rome, and 
is the object of much attraction, from the value and intrinsic merit of the 
collection. It contains good specimens of nearly every school. 

St. Stephen’s, Coleman-street, has got a new altar window, of painted 
glass. It is well executed, but the subject is ill chosen, being Ruben’s De- 
scent from the Cross. All imitations of historical pictures are bad. 

Barharism is not, as some have surmised, a pure English quality. Even 
German artists go the length of destroying rival works, by stillettoing fres- 
cos in public places. 

A triuoiphal arch is to be erected in the Ludwig Strasse, at Muoich, by 
Von Giirtoer, the sculpture to be hy Wagner. 

The Commune of Hornu, near Brussels, intends to erect a church, the 
interior of which, it is said, will be entirely of iron. 

It is annonnecd that the British and Foreign Institute has now reached to 
nearly 1000 inembers. The Institute will, therefore, be opencd on the 15th 
instant; the lectures and the soirées on the assembling of parliament. The 
literary department is to be under the direction of Mr. Buckingham; and 
besides the attractions of the reading-room and library, with the public 
journals of various countries, there will be engravings, pictures, and works of 
art and reréz, to he collected for the inspection of visitors, it is alsa intended 
to introduce occasional music, vocal and instrumental. lt is determined 
also to divest these entertainments, as much as possible, of the formality of 
a public occasion, and make them resemble, in every particular, an evening 
party, conducted with all the case of a private assemblage in the best cir- 
cles. The hotel department, for which a separate mansion lias been taken, 
will be under the direction of Mr. Whitmarsh. 


Parext Beartnes ror Locomotives.—At the Liverpool Polytechnic So- 
ciety, Mr. Dewrance (superintendent of the engine building department of the 
Liverpool and Manchester Railway) cxhibited some very perfectly cast and 
beautiful specimens of the ‘ Patent Metallic Bearings, or Steps, for Locomo- 
tives,” which had been found ta be superior in practice to those previously 
used, and which, the metal being soft, considerably diminished the friction, 
by working more smoothly, while, at the same time, they lasted much longer 
than was anticipated. One engine had run with them a distance of 4,480 
miles without requiring renewal or repair, and ancther (the identical bearings 
of which were produced) had run 1,000 miles, without additional giving or 
vibration. The substances for the partin which the axles worked, which he 
had combined in one instance, and found to be effective, were, six parts of 
tin, eight of antimony, and four of copper, forming (as we understood him) 
a solder. Mr. Dewratce also pointed out various plaus of giving an equal 
supply of oil. 
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GLASS, WATER AND GAS MAINS. 


(Translated for the Civil Engineer and Architect's Journal from ihe Bulletin 
du Musée de l'Industrie.) 


Tue subject of glass mains is attracting some attention in France. Earth- 
enware pipes have also been used on a small scale; they must nat, hawever, 
be subjected to a pressure of two or three atmospheres, as the joints beiug 
difficult to Inte, give way, whatever cement may be used. For luting, some 
gas companies have used Roman cement, but the gas escapes by impercep- 
tible fissnres at the joints, and they have been found so objectionable, on 
account of the frequent escapes and disturbance of the pavements for repairs, 
that the lacal autharities have objected to the use of earthenware mains in 
such situations. The glass maius, manufactured by Messrs. Bergeron of 
Rive de Gier, are luted with bitumen, and may be screwed together. The 
weight is about a third of that of cast iron, and the cost laid down about 
7s. 6d. per yard run for a 4} iu. bore. The process at present will not pro- 
duce pipes af more than 8in. bare. Of course, in England, with the low 
price of cast iron and the duty on glass, glass pipes are out of tbe question 
on economical grounds. 


AGRICULTURAL CHEMISTRY. 


Report of two Lectures delivered by Proressor Baanue, F.R.S., fo the members 
of the Royal Agricultural Association of England, at the Royal Institution, 
Albemarle-street, on Wednesday and Thursday the 6th and Tih December, 1843. 
(Specially reported for this Journal.) 


Lecture I. 


Tu compliance with the request of your noble President, I have the honour 
to deliver ta you two lectures upon subjects connected with agricultural his- 
tory. The subjects which I have chosen are those of lime and clay ; and | 
have fixed upon these for reasons which I shall presently describe to you 
more at length. I think you will agree with me that under existing cirenm- 
stances, the union of practice with theary in the subject that is engaging our 
attention is more than ever desirable; and that the impurtant bearings of 
chemical science upon agriculture become daily more and more evident. 
Why chemical science? Because experience teaches us that that sort of su- 
perficial knowledge which may enable a man to make rough analyses of 
soils, to discover their leading constituents, and to ascertain their relative pro- 
partions, is far from being sufficient ta satisfy the demands which the scien- 
tific agriculturist thinks it right to make upon the practical chemist; much 
more than this must be expected fram the chemist—information, indeed, 
which can only be furnished by the experienced analyst. 

It was lang ago shawn by Sir Humphrey Davy, and the celebrated Liebig 
has proved more recently, that the fertility of a soil, as relates to the produc- 
tion of particular crops. may depend upon the presence, ur absence, of very 
minute and almost imperceptible portions of inorganic substances—alkalis, 
for instance, and the salts of metals—substances which, a few years ago, 
were cither entirely overlooked, or thought nat worth looking after ar men- 
tioning 1f discovered; the necessity, for example, of sulphate of lime to 
clavers, silica to grasses, phusphorus to wheat, and sa on, was quite disre- 
garded. But now these matters are beginning to attract notice, and to open 
up new fields of chemical inquiry, which can ouly be successfully cultivated 
by the jaint labour of the farmer and the chemist ; hence every one inter- 
ested in the welfare of chemistry—and what rightly constituted person is not 
so ?—must see with unlimited satisfactian, and with a happy anticipation of 
the future, the good feeling that is beginning to dawn between practice and 
theary—between the agriculturist and the chemist. We are beginning to 
“ scent the morning air,’’ as it were, of a better order of things, and it is 
with great satisfaction that I myself see, that you, gentlemen, impressed 
with the importance of this union, have associated an eminent chemist with 
your body, and that many valuable pagers are beginning to appear in your 
useful Journal. 

Sails are made up of organic and inorganic constituents. We are naw to 
confine ourselves ta the latter, and these we class under two heads ; first, 
those which constitute the bulk of the soil, and on the mechanical texture 
of which the growing crops depend, such as clay, sand, and lime ; and se- 
condly, those particular substances involving the fitness of a soil for parti- 
cular crops, such as sulphate and phosphate of lime, soda, ammonia, mag- 
nesia, &c. 

Lime is an article no doubt of great importance to agriculture, and some of 
some of its salts perform such important, though olten obscure, functions, that 
I propose first to consider it, and then to eall your attention to siliciaus and 
aluminous substances as existing in soils, which constitute clays. 

First, I may ask, what is lime? The chemist will tell you it is a cam- 
pound of a metal and oxygen, being what he cal!s a metallic oxide, consisting 
of 20 parts by weight of calcium and § of oxygen. I cannot show you this 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 11 


metal, calcium; but I can show you the counterpart of it. It has hitherto 
been abtained in very minute quantities. It is one of thase extraordinary 
metals discovered by Sir Humphrey Davy which is most difficult to procure, 
in consequence of its high affinity for oxygen. The moment it is obtained 
and exposed to the air, it passes into lime. At the instant when deprived of 
asygen, we see it as a brilliant metal, but the moment the air is admitted it 
passes into lime. 

I will now show you, as its counterpart, the metal potassium, which is a 
white brilliant metal, resembling silver or lead in appearance, and distin- 
guished by its strong aflinity for oxygen, and by burning when put into 
water. If it is thrawn into water, it will take fire, dissolve, and praduce a 
sulution of metallic oxide—so alsa with the metal calcium, the base of lime. 
Yhere is another character belonging to this salution, which likewise belongs 
to time, and that is, that it is what chemists call an alkali; and the test of 
an alkali is that it reddens blue litmus paper, and brawns paper tinged with 
yellow. 

Lime does not exist in a native state—smal} quantities have been faund 
in some of the Jakes of Tuscany, but it may be said not generally to exist in 
a native state. What then arc its sources? The best known is carhonate of 
lime, which is very abundant, and which recommends itself especially asa 
source of lime, in consequence of the facility with which it admits uf decom- 
position. Carbonic acid has a weak affinity far other badies. and can there- 
fore be easily got rid of. But I must stop here, to tell ym that carbonic 
acid is a substance which combines with lime, and exists with lime in all its 
natural spars. It is camposed of charcoal and oxygen, Lime, as was just 
tald you, is composed of a metal and oxygen. and on the one hand we have 
a compound of oxygen and a metal producing an alkali, and an the other 
hand carbon and oxygen praducing carbonic acid. (The learned Prafessor 
then proceeded to illustrate by experiment the formation of carbonic acid 
from carbon and oxygen, and for this purpose he inserted a piece of burning 
charcoal into a glass jar containing oxygen gas;) he then observed, 
there is charcoal intraduced into oxygen gas burning vchemently—doing, 
in fact, what it does in the common air, where it burns by virtue of the oxy- 
gen which the air contains. If the charcoal be allowed to continue burning 
as long asit will, we shall find that a large quantity of it has disappeared ; the 
oxygen has Jost all its original qualities, has combined with the carbon, and 
become carbonic acid, and that acid combining with lime, produces, as before 
said, carbonate of lime. We here employed first, combustible metal, then 
charcoal, and then oxygen, and these are the ultimate elements of carbonate 
of lime; the proximate elements are carbanic acid and lime. 

Now you must nat forget that all we da here, and ‘in fact all the bases of 
chemical combination, are bound down by the strictest Jaws of weight and 
measure; and though charcoal is burnt in oxygen without any reference to 
weight, it can only combine in certain weights. So also when the metal of 
lime is thrown inta water, it burns, but requires a particular quantity to be 
combined with a particular quantity of oxygen to produce lime. Six parts 
of carbon added to 16 parts af oxygen produce 22 parts of carbonic acid ; 
20 parts of calcium added to 8 parts of oxygen produce 28 parts of lime; 
and thus 25 parts of lime added to 22 parts of carbunie acid will produce 
50 parts of carbonate of lime. 

Carbonate of lime constitutes in various forms mountains and hills and 
strata, cavering immense distances; and it is common to speak of it as pri- 
many, secondary, and terti.ry limestone, meaning that it occurs in those 
series of rocks considered generally under thase terms, which may be ex- 
plained as signifying the older. intermediate, and newer strata af our globe. 
There are a number of specimens of limestone upon the table, but I will 
only select a few to shaw you the distinct char:cters of each. 

The primary or primative limestone, illustrated in marble of different 
kinds, more especially in the crystallized white marble of Carrara and the 
Alps, in statuary marble, and other varieties of limestone, lias na organic re- 
mains, because it has been subjecied to great fires and heat, in which it has 
heen fused, and thus lost all traces of organic remains. ln the secondary 
limestone we discover more or less of organic remains, and we may trace in 
some of them the aggregates of corals and other bodies. The Derbyshire 
spar is a specimen of this limestone. We now come to lime af the newest 
or tertiary strata, and here we can trace the remains forming at the present 
time. Shells are ground up and cemented in various ways, producing a 
variety af limestones. 

In regard to chalk, itis right I should remind you that there are strata 
distinguished as chalk with, and chalk without, flints. One particular pro- 
perty of the latter is that mortar made of it hardens under water, and itis 
hence valuable as a hydraulic lime. 

There are a number of yarieties of carbonate of lime producing calcareous 
spars. Coral and shells, for instance, are made up of carbonate of lime. And 
l will now remind yau, that to whatever saurce you go for carbonate of lime, 
it is composed of carbonic acid and lime. You may easily recognize calca- 
reous stone by the test of its ellervescing in acid ; and if you take any kind 
of limestone, and pour upon it a weak acid, effervescence ensues arising 
frum the escape of carbonic acid, and this may be tahen as a test of the pre- 
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sence of carbonate of lime. In all cases, where we take common soil and 
see effervescence, it may be attributed to carbonate of lime. 

The chemist gnes from this to ascertain what quantity of carbonate of lime 
there may be in any soil which he may think it right to examine, and this is 
a simple operation. The following is the process:--Put into the pan of a 
balance, two flasks, one containing a previously weighed quantity of the soil, 
the other some muriatic acid, and counterpoise them. Then pour some of the 
acid on to the soil. so long as effervescence takes place from the escape of 
carbonic acid, which will, of course, leave that pan so much lighter. The 
weights which are requisite to be added to the pan containing the flasks to 
restore the equilibrium, will give the weight of carbonic acid that has es- 
capel; and then. by adding 28 parts (for the lime) to every 22 parts of loss, 
you will ascertain the weight of the carbonate of lime originally present. (Or, 
what will do equally well, multiply the loss by 2:2727 ) 

There are a number of foreign matters occasionally associated with ear- 
bonate of lime, which were once entirely overlooked. These foreign matters 
are nuw frequently considered of grea} importance ; whether they are of that 
immense importance which some seem to attach to them, is a matter for future 
experience to determine. True it is, hawever, that there are in limestones 
certain bituminous substances, as well as potassa, soda, magnesia, phosphate 
of lime, &e. Upon this latter, very great stress has been laid, and it has 
been considered a very important ingredient of the soil, especially in lime- 
stones, It is found in limestones certainly in very mioute quantities, form- 
ing less than one per cent., but it must be remembered that if the soil contain 
only one grain in a pound of foreign matter, that when you multiply it by the 
quantity of soil in an acre of ground, it soon mounts np amazingly, so that 
the smallest quantity may be a matter of the utmost importance. The chalk 
about Brighton, upon being examined by Ehrenberg with a microscope, was 
found to consist of a multitude of animalcule. This led us to look at phos- 
phate of lime, which is always found associated with corals and relics of that 
kind as important. No donbt such chalk would form a very valuable 
manure, if we may allow the term, to chalk which does xot contain phos- 
phate of lime. We now now come to an important subject—the con- 
verting of limestone into lime—that is, how to get rid of the carbonic 
acid. And first, as to the characteristics of carbonic acid. If you collect 
it in the form of gas, as I have done, you will find it a very heavy gas, and 
it extinguishes flame. An instance ofits weight may be seen by decanting a 
vesse] of it into one containing atmospheric air, when you will find that it 
will displace the atmospheric air at the bottom of the jar. For this reasan 
it collects in pits and wells, where it is known under the name of the choke 
damp. It is extraordinary, that if a person descends into a well containing 
it, he will be immediately suffocated ; but ii it is diluted to a certain extent 
he can then breathe it, and it acts as a narcotic poison—drowsiness comes on 
rapidly and he dies. But there are a number of gases which extinguish flame , 
we must not rest satisfied therefore that carbonic acid is the gas, unless you 
have this other test by lime water, which it will convert into carbonate of 
lime. 

T have said, that carbonic acid and lime have but little affinity for each 
other ; and now to get rid of the carbonic acid. You have seen that the acid 
drives it off by effervescence. But the common mode of getting rid of it 
consists in burning the limestone. If you take a quantity of chalk, suppose 
50 ewt., and expose it in a proper kiln ta the action of a proper heat, you 
will find that 22 cwt. goes off in the shape of carbonic acid, and that 28 ewt. 
remains, and this which remains is lime, known under the name of caustic or 
quick lime. 

I will not go into the question of burning lime, but it is a very important 
ove. It should be burnt in a current of air, and if damp, so much the better. 
Yau may take a piece of chalk, and put it into a close vessel and keep it hot 
for days, and yet not get rid of the carbonic acid ; so that you see the affinity 
between carbonic acid and lime is not so feeble after all: but when you expose 
it toa current of air and moisture, their joint operation carries away the 
carbonic acid, and thus you may ina short time entirely divest the carbonate 
of lime of its acid. Now l nearly rememLer the time when it was thought 
that when you burnt lime the limestone absorbed the fire, and that that was 
the reason why lime was so hot. Now, we know, in consequence of Dr. 
Black’s discoveries, that the mildness of chalk is owing to tbe prseence of 
carbonic acid, and that the heat af lime is the consequence of its expulsion. 

Lime is possessed of many important properties which fit it for agricultural 
purposes. One of which is, the changes it undergoes upon being exposed to 
the air. If you expose quicklime to the action of the air, it gradually crumbles 
down into a powder. In doing this it absorbs water from the atmosphere. 
and it also absorbs carbonic acid, so tbat lime, after being exposed to the air 
for a week is no Jonger quick lime, but part of it has become chalk, and part 
hydrate of lime, ż¿. e. lime in connexiun with water. The strong affinity which 
lime has for water makes chemists sometimes use it as a means of drying air. 
This strong affinity is best illustrated in the operation of slaking lime—that is, 
throwing water upon it. Here we have two kinds of lime, one contains a 

quantity of aluminous carth, the other is pure lime. If we pour water upon 
these, we shall find that the temperature begins to_risc enormously, and that 
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is a proof that chemical cambination is taking place; and this occurs much 
more rapidly in what is termed “ fat lime,” than in “meagre lime.” A great 
deal of heat is evolved in the operation—often enough to set fire to sulphur 
or matches. The lime then crumbles into a fine white powder, and this pow- 
der is slaked lime. Every 28 parts of lime combine with 9 of water; so that 
37 parts of slaked lime are equivalent to 28 of quick or caustic lime. 

Now having slaked the lime, if you expose it to the air it gradually absorbs 
carbonic acid, it parts with water, and ultimately passes back to the state of 
chalk. if to slaked lime you add excess of water, you will obtain a salution 
of lime called “ lime water.’’ About 700 parts of water are required to dis- 
solve ] part of lime; and from this you may obtain a notion of the strong 
alkaline power af lime, for this solution, though it contains only 1 part of 
lime in 700 of water, has a nauseous bitter taste, and by applying the common 
tests, it will be found to be a powerful alkali. Now if you expose this to the 
air it will become turbid, as lime water does if added to carbonic acid. 

Carbonic acid is derived from various sources, amongst others from our 
lungs, and if 1 blow into lime water, you will see that the air from my lungs 
precipitates the carbonate of lime. Or if you take some air from a candle, 
you will find that thatis pure carbonic acid. So if we go to a brewer's vat 
and collect the gas escaping in fermentation, that is carbonic acid. If you 
burn charcoal and oxygen you obtain carbonic acid. If you burn dung in 
oxygen you obtain carbonic acid. If you burn plumbago, or black lead, yon 
get carbonic acid—that, therefore, is another carbon. If 1 take some spring 
water, and test it by lime water, I shall find carbonic acid there—it kecomes 
turbid. In Thames water there isan immense quantity of carbonic acid. I 
do not point these out as so many isolated facts, having no particular bearing, 
for they have all their agricultural uses. Waters, in many instances, are im- 
portant as containing carbonic acid, for water readily permeates the soil, and 
finds it way to the routs of plants. Airalso contains a little carbonic acid, in 
the proportion of about ] in 1000. : 

As regards the uses of lime, it may be stated, first, that its alkaline pro- 
perty makes it a powerful destroyer of worms. If mixed with dead leaves or 
turf it tends gradually to decompose them, and converts them into mould. 
Another property is, that it neutralizes acids. Another and most important 
property is, that it decomposes the salts af iron. Water containiog a salt of 
iron docs a vast deal of mischiet to the soil it permeates. This will be cor- 
rected by lime. Ifto ferruginous water slahed lime be added, you will sec it 
decompose, the iron is precipitated, and has become oxide of iron, Lime 
also decomposes aluminous compounds. It has also an important action 
upon animal matter. Ifa little quick lime be mixed with almost any animal 
matter, ammania will be the result. If bone dust be added to quick lime, am- 
monia will be produced: there is, however, no ammonia in bone, and none in 
lime, but there are the elements of ammonia in bone. Another effect is that 
after ammonia has been formed, if there be certain substances in the soil the 
ammonia passes into nitric acid; and if it contains potass cr soda, nitrate of 
potass ar nitrate of soda is formed. {ft is prabable that the lighter soils of 
India and America derive their fertility from ammonia. Here the elements 
of ammonia, mixed with air, produce nitrate of ammonia. 

Felspar mixed with lime, and exposed to the action of water and air, re- 
acts, and potass becomes evolved with a certain portion of silica, In this 
State it is thought particularly favourable to the growth of grasses and wheat, 
which require silica in connexion with patass. With regard to the general 
tests for lime, the one most commonly used by chemists is oxalic acid. There 
are other tests, but this is the best. If you take a precipitate of oxalate of 
hme and heat it, you can convert it into carbanate of lime; and thus you 
can come at the quantity ot lime in any soil. 

When lime has passed again into a state of chalk, it becomes a valuab'e 
ingredient in the soil, It is the same as broken limestone of another kind, 
but it has this advantage, that it crumbles down into an impalpable powder ; 
and though you may mix ground limestone with tbe soil, it is never so 
eflective as when it has been reduced from the state ot quick lime to car- 
bonate of lime by slaking, when it comes much more readiiy into contact 
with the roots of vegetables. 

1 will nat go into this subject now, but I may say that roots of plants 
appear to be capable of secreting certain acids. 

There are peculiarities derived from the presence of magnesia in certain 
limestones. When it exists in limestone, which is burnt into lime; such lime will 
remain caustic, and resist the action of the air and water fora long time. If 
mixed, therefore, with the soil, it will be found to retain its causticity long 
after the common lime has become ivert. The presence of magnesia may 
be ascertained by applying nitric acid, which will not dissolve the magnesia. 
Some limestones contain argil, or clay; others, oxide of iron, and they 
derive certain peculiar properties from the presence of ihose substances. 

The other salts of lime which claim the agriculturists attention, are the 
sulphate and pbosphate of lime, uf which I shall speak in the next lecture, 
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Tue history of lime and its salts, which we commenced in the preceding 
lecture, necessarily leads us to speak upon that important article, sulphate 
of lime, or gypsum, which is a compound of sulphuric acid and lime; and as 
1 have called your attention to the ultimate elements of lime, so must 1 do 
with regard to sulphate of lime, which is to be regarded as containing the 
metallic base of lime, united with sulphur and oxygen. Sulphuric acid is a 
compound of sulphur and oxygen. Lime is a compound of calcium and oxy- 
gen; therefore, the ultimate components of sulphate of lime are sulphur, cal- 
cium, and oxygen. 

Now I will proceed to build up this substance ; and for this purpose I will 
first make sulphuric acid, which 1 do by burning sulphur in oxygen, as i 
previously made carbonie acid by burning carbon in oxygen. To burn the 
sulphur in this way tt must be mised with a small portion of nitre, In the 
atmosphere sulphur burns with a thin pale light, but when introduced iato 
oxygen, it burns with a beautiful purple light, and produces sulphuric acid- 
if I take this substance, then, and add it to lime, I have sulphate of lime. 
The same substance may be obtained by using the sulphuric acid at once 
and lime, then you may see the immense affinity that exists between sulphu- 
tic acid and lime, and how much heat is evolved during the combination, In 
all cases their proportions are quite definite, and we have 40 parts of sulphu- 
ric acid always combining with 28 parts of lime. 

Sulphate of lime is met with in a variety of forms, and is known under a 
variety of names. There is a variety met with in this country called anhy- 
drous sulphate of lime, which is sulphate of lime miaus a certain quantity of 
water, This substance is very difficult of solution in water, requiring about 
350 parts of water to 1 for that purpose. lt is often met with in the form of 
erystals, and is frequently found in digging wells about London in the blue 
clay ; it is also pretty abundant in the clay at Shotover Hill, near Oxford, 
and elsewhere. lt contains 68 parts of dry sulphate of lime, with about 18 
parts of water. Ifa gentle heat be applied to this, the water goes off, and the 
substance crumbles down to what is well known as Plaster of Paris. IJ! it is 
mixed with water it regains the water ithad lost by the heat, and reproduces 
a crystallized or solid compound. lt deserves notice, however, that if you 
overheat sulphate of lime it loses this property of re-combining with water, 
and you thus may destroy its property as a plastic stone. 

Now you will find sulphate of lime diffused pretty generally through com- 
mon spring water in the neighbourhood of London, and some of the shallow 
wells of London are almost concentrated solutions of gypsum. Its presence 
may be readily tested by oxalate of ammonia, which immediately renders 
water turbid which contains it. [tis this which renders water hard, and un- 
fit for mixing with soap. When organic matter of any kind comes into eon- 
tact with sulphate of lime and water, there is a tendency to mutual decom- 
position, whereby the sulphuric acid loses its oxygen and becomes converted 
into sulphur, and then we have sulphuretted hydrogen very often evolved. It 
is not uncommon to find rivers of Africa and Asia which contain great quan- 
tities of sulphuretted hydrogen. 

l have called your attention to the existence of sulphur in sulphate of lime, 
putting aside its secondary combination, sulphuric acid, because there are 
certain crops which contain oot only sulphate of lime, but sulphur, in its 
peculiar and, comparatively speaking, free state, such as mustard, horse- 
radish, and other plants having their flavour. 

‘The principal sources of sulphate of lime in this country are, first, the red 
marl and salt deposits. It is found in great quantities in the salt-pits of 
Cheshire ; it abounds also in the Alps and other primitive rocks; and 1t is 
also met with in abundance in the tertiary strata in the neighbourhood of 
Paris, from which cireumstance it derives the name of plaster of Paris. 

With regard to the uses of sulphate of lime m agriculture, there can be 
little doubt that owing to its action it may be called the lite of plants; for it 
we examine a plant, we shall find that it constitutes a considerable part of its 
texture. The notion of its attracting and retaining moisture is incorrect, as it 
does neither one nor the other, nor does it promote decomposition. It does, 
however, assist the growth of certain crops, and 1f we examine the ashes of them 
when burnt, we shalf find sulphate of lime, tis fuund in the ashes of clover 
and trefoil ; but not in any considerable quantity in those uf wheat, barley, 
cats, beans, or peas. And itis found that to these crops sulphate of hme is 
of no use whatever, whereas it is a fertilizing manure to others, The fact is, 
that plants which do contain it never grow well on soils that are destitute of 
it, and this is found to be the case with other inorganic substances. Plants 
which contain carbonate of lime will not grow in a soil that does not contain 
it. There are many plants which contain salt, and they will not grow where 
itisnot. Wheat must have phosphate of lime, because wheat possesses it, 
and so on. 


dt is stated upon good authority that an ordinary erop of clover requires 
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from about 14 to 2 cwt. of sulphate of lime per acre. And this proportion is 
recommended for use by those best versed in the subject. Of course it is of 
no use where the soil already contains it; and it is of importance in practi- 
cal agriculture to ascertain what the soil does contain, If fields which once 
gave luxuriant crops of red clover no longer do so ; if the young plants spring 
up soon, but die as the summer advances, it may be concluded. without any 
chemical analysis, that gypsum is wanted. There are other sources of gyp- 
sum amongst manures which are known. Peat ashes contain 12 or 14 per 
cent. of sulphate of lime, and it is also found in coal. 

There is another statement with regard to gypsum, which we do not find 
borne out by experience—that is, its capability of fixing ammonia. We know 
that it is highly essential to vegetation. Anything, therefore, which would 
tend to fix it, and collect it, would be very valuable. Carbonate of ammonia 
is produced in stables and other places where animal matter is undergoing 
particular stages of decomposition, and thouyh very injurious both to man 
and beast, it is a substance of great value as a manure. Ithasbeen said that 
sulphate of lime will fix this substance, and that if a stable be strewed with 
jt, that purpose will be effected. But it does so very imperfectly. If L take 
sulphate of lime and add to it a solution of carbonate of ammonia, L shall 
find, after atime, that sulphate of ammonia will be formed, and that car- 
bonate of hme will be thrown down; and it is stated that this change will 
take place when stable manure is mixed with sulphate of lime. We can do 
itin the laboratory, but it is a very doubtful process in the stable; and we 
should always take care that we do not apply particular experiments of the 
laboratory to practical general cases--the reasoning may be good, but the 
practice is bad. 

Another salt of lime on which we must say a few words is, phosphate of 
lime, This substance occurs in considerable quantities in the bones of all ani- 
mals, and it is quite clear that all the phosphate of lime in our bones must 
come from the soil. Plants contain it; so do animals, and we are constantly 
taking it in, in wheat, bread, &c. It consists of phosphoric acid and lime— 
and now we come to the production of phosphoric acid. That extraordinary 
substance phosphorus, which is a part of our bones and blo id, and which is 
an essential part of that most important organ, the brain, exists in the vege- 
table world in the state of phosphoric acid. 1f we burn phosphorus in oxygen 
we have a brilliant combustion, and phosphoric acid is the result, and to this 
we have only to add lime to produce phosphate of lime, or what has been 
called bone earth. 28 parts of lime, 36 parts of phosphoric acid, and 18 of 
water, are the components of 78 parts of erystallized phosphate of ] me. 

How is the soil supplied with phosphate of lime? This is a question which 
has lately very much engaged the attention of agricultural chemists. ln the 
first place, it derives it from artificial manures, from bones, and in bones you 
have an extraordinary compound. Bone is composed of an earthy part and 
an animal part. lf we digest bone in acid we dissolve the earthy part and 
have the animal part remaining ; and if we burn bone we destroy the animal 
part and leave the earthy part. We find that this earthy part of bone is in- 
destructible, but the animal part undergoes decay ; and if we examine bones 
that have been long exposed to the air, we find that they are comparatively 
light, and that a great deal of the animal part is gone. The animal part of 
bones may, however, be preserved for a long time, which is proved, by 
taking benes that have been long immured in caverns, where we find the 
animal part quite perfect. Dr. Buckland, indeed, out of some antediluvian 
hones made very good gravy an] soup. 

There is another very curious scuree of phosphate of lime, although it Is 
one which has been over-rated as regards its quantity. Tlusis a substance 
called the coprolite, which is the exerement of certain antediluvian animals who 
were so voracious that they fed on each other. They conseqnently ate a 
great quantity of bones, and their excrement ts little more or less than phos- 
phate of lime. This excrement does exist in some soils, but when Liebig tells 
us that here we have stores of phosphate of Jime that are to suffice tor all 
agricultural purposes, 1 think he goes on at rather too rapid a rate. The 
subject is, however, an important one, and any source of phosphate of lime 
that can Le discovered is of great importance. Another source 1s guano, 
which is the excrement chieily of birds, and if coniains, amongst other 
things, a large quantity of phosphate of lime. 

Phosphate of lime. asa mineral product, has been discovered in various 
places in this country. Some beautiful crystal specimens of it from Devon- 
shire are on the table. 1t has been found also in Bohemia ; and at l4stramas 
dura, in Spain, where Dr. Daubeny discovered considerable quantities of it 
almost ina pure state. llow farit is available asa manure, is a question 
Which | cannot go into now. It is also fuund in some marls, and in chalk, in 
oyster shells, corals, the crust of metals, and in clay-slate; or when l say 
phosphate cf lime is found, 1t is in reality phosphate of alumina, which after- 
wards appears occasionally to form phosphate of lime. 

Such is the importance attached to phosphate of lime by Liebig, that he 
considered it the most essen. ial ingredient in the soil with reference to parti- 
cular crops, and more especially wheat. There can be no doubt that, to a 
certain extent, this is the case, and a number of important questions arise as 
to the best mode of obtaining and applying it, The finer the state of division 
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in which it ean be applied the better, and, as Lone dust is a fine substance, 1t 
is often used with advantage. When bone was tirst employed, it was ima- 
gined that it was only the animal part that was worth anything; the kones 
were therefore broken up, and as long as they emitted a disagreeable effluvium 
it was thought they were doing their duty. It was afterwards found that 
the earthy portion also did its part, whieh is by no means an unimportant 
ane. 

Phosphate of lime, instead of being applied as ground bone, should be dis- 
solved and mised with sulphurie acid, when it may be applied with cansider- 
able advantage. It may, perhaps, be said, that the acid might be fatal to the 
crop, but this is not the ease, the soil, in all probability, contains lime, and 
the sulphuric acid aeting on this, produces sulphate of lime, and you would 
thus procure sulphate of lime, and phosphate of lime, buth of which are valu- 
able substances. Same nution of the immense quantity of phosphate of lime 
contained in certain vegetables, may be gained by referring to the quantity 
contained in the bones of animals. In the intestines uf horses, especially, we 
occasionally find large masses uf phosphate of lime derived from the hay and 
oats which they consume. 

I must naw pass on to what should have been the exclusive subject af our 
meeting this evening, namely, the consideration of clays. This is a very im- 
portant subject, but one which we ean only attend to, on the present occasion, 
as regards the leading points connceted with them. In the first place, we 
know thata great part of the surface of all eountries consists of what is ealled 
clay. We also know that very different substances pass under this name ; 
all, hawever, agree in contalning une clement which is peculiar to clays, 
This element used to be called argil or argillaceaus earth, but it has lately 
been ealled alumina because one of the elements of alum. To obtain if you 
may take a common solution of alum, and then add an alkah, which will 
decompose the alum and produce a white flocculent precipitate, which is alu- 
mina. ltis this which gives to clay its elasticity. and its retentivencss with 
regard to water. lt is a substance which has a strong affinity for water, 
and if, therefore, we take the pains to collect this precipitate. and dry it, 
we shall find that it takes up a considerable quantity of water. This is 
one important property belonging to this part of clay. 

Another important property is, that it has a strong affinity tor vegetable 
matter; and now, when we talk of fixing elements in agriculture, we may 
say that aluminous earth fixes organic matter. Here is an experiment. You 
see a quantity of clear water with a brown precipitate at the bottom: this is 
merely an infusion of vegetable extraet which bas been mixed with alumi- 


nous earth. The aluminonus earth has taken all the vegetable matter out of 


tlhe water. Thus I fix organic matter; and if this would happen in the soil 
it would be very useful, as it would keep the organic matter in that position 
in whieh it wowld be most useful to the crops. 

There are some chemical peculiarities belonging to this substance by which 
aluminous may be distinguished from other earths. If ta the above preci- 
pitate E add soda or potass, or an acid, the precipitate will be re-dissalved ; 
and J must tell you that alumina is suluble both in alkali and acid. Alumina 
is un the whole a very extraordinary substance. 

Another component part of clay is silica. You are all acquainted with 
this substance in its pure form, as a beautiful mineral, rock erystal; it is 
also known as common flint, and is sometimes beautifully coloured, as in the 
amethyst. There are a great variety of ruck erystals exhibiting themselves 
in different form. Chaleedony is another form of silica whieh must have been 
in solution; and we may infer that silica has been dissolved in water and 
has not been fused. Another form of silica is common sand, a substance 
which we frequently do not regard in all the important bearings whieh be- 
long to it. But it is beautifully applied, as the boundary of the oeean, being 
insoluble in water, and well adapted to resist the influx of the waves; it is 
the only substance indeed that would be applicable to that purpose save hard 
rocks, for we all know the effeet of the ocean upon soft racks and banks of 
shingle. Besides being insoluble in water, sand cannot be solved in any 
common acids; it ean, indeed, only be solved in one acid, and that is a very 
rare one. Now we see the diference between silica and alumina, the latter 
being soluble in all. 

If we fnse a mixture of siliea, potass, and sada, we obtain glass; if we 
increase the quantity of siliea, we have glass not easily fusible; if we 
increase the quantity of soda, we get glass very fusible, and ultimately we 
may obtain it solable in water. Now here I have that extraordinary sub- 
stance flint in a soluble state, and if I considerably dilute it ] shall have 
what the old ehemists ealled “liquor of flints;” and I find now, if I add 
acid to it, that I ean throw down the silica first in a gelatinous state; then 
uf l use a stronger solution, I find that it will became as hard as tint. 

As you will find that silica constitutes an essential ingredient in grasses 
and a great variety of plants, you can understand that it gets to them by 
being brought into a soluble state, prineipally by the aetion of an alkali. 

With regard to the term clay, it is sometimes thaught to be applied to 
pure alumina, but this does not exist in a native state, except in the sapphire 
and other magnificent gems, which are composed of it. Common elay eon- 

tains a greater quantity of silica than alumina, yet it derives its leading 
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properties from alumina, We find, for instance, that when a soil contains a 
great quantity of alumina, it is known under the name of ‘strong clay ” 
or “stil! clay,” and so on through the different varietics of loam, sands, 
&e.; as, for instance— 
When in 100 paris of soil there are 10 of clay, it is termed sandy. 
When from 10 ta 40, sandy loam. 
a» 4010 70, loam, 

ss 70 to 85, elay loam. 

T 85 to 95, strong clay. 

5 95 to 100, agricultural elay. 

Clays also contain potass, soda, and sumetiines phosphate of lime, ani it 
is in consequence of the soda and potass which they contain that they be- 
come such important ingredients in the soil. We know how much the tex- 
ture of the soil depends upon clays—that is mechanical; Lut their great 
chemical properties depend upon their power of retaining water, and their 
containing a certain quantity of potass and soda. 

If clay contains a large quantity of potass and soda it eontains a great 
agricultural treasure, and if we can get out these alkalis they become very 
valuable, ‘The question, therefore, occurs, “llow are we 'to ascertain if the 
soil does contain much alkali?” This 1s done easily by a common chemical 
process, which, however, | cannot go through here, because | eannot bring a 
furnace before you. I will, however, make use of electricity, to show you 
that there is alkaline matter in this clay. And ] do it so:—1 take some of 
this powdered clay—it contains sume oxide of iron—and T place ıt upon this 
plate of platina, L now moisten it with a drop of water; and the question I 
wish to determine is, whether there is alkali in this clay, which 1 bave 
washed so as to take all the soluble salts out of it; now J will make this 
part of the electric cireuit—now | am deeomposing it, and doing what I 
might do ina furnace by means of lime and other agents—and now you 
may see the development of alkali: here L should remark to you that elce- 
tricity is a great chemical analyser, and resolves things intu their clements 
in a wonderful way. 

Amongst other peculiar properties belonging to clays, are the absorption 
of air, ammonia and nitric acid. Strong clay is used for a variety of useful 
purposes, and we have here a subject of great importance on which muel 
might be said—draining, in which the application of clay for tiles, &c., is 
most convenient. 

l have now concluded the task which your Lordship did me the honour tu 
impose upon me. On all future cecasions T shall be happy to assist your 
execllent society with any information which 1 may possess—and | need 
hardly say that this isa branch of science in which much remains to be ef- 
feeted. 

At the conclusion of this and the preceding lecture, His Grace the Dake 
of Richmond, K.G., ina speech highly eulogistie of the abilities and kiud- 
ness of the learned lecturer, proposed a vote of thanks to Professor Brande 
for the able and interesting address with which he had favoured the society. 
Philip Pusey, Esq, M.P., on each occasion seconded the votes, which were 
earried with acclamation. 


THE TEMPLE OF MtNERVA, OR THE PARTHENON, 
ATHENS 


Tue fine arts attained their greatest perfection in Greece during the 
periud extending from the 80th to the 111th Olympiad, (@. e.) from 
the year 460, fo the year 336 before Christ, which cumprises the age 
of Pericles and Alexander; and to this period the most admirable 
masterpieces now in existence must undoubtedly be referred. Poli- 
tical events had long been prepariog the way for this glorious advance. 
The Persian war, by the agitation it produced throughout the whole of 
Greece, had given an impulse and activity to the mind of men, which 
were the prineipal causes of this stupendous progress. Athens had 
been the grand theatre of the struggle, and consequently the operation 
of these causes was felt there in all its force. The successful issue of 
the war, by inflaming the nation, awakening it to a keen perception of 
ifs greatness, and inspiring it with a noble patriotic pride, raised ifs 
intellectual faculties still higher, and led to those astonishivg improve- 
ments in art, particularly in Attica, which, as we learn from Herodotus 
(lib. v. cap. 78), began to appear in the fourth year of the 67th 
Olympiad. 

Athens had the honour of producing Cimon and Pericles, at an epoch 
when its glory, power, and revenues, had reached their utmost limit. 


» We are indebted to the conductors of the illustrated work on Aacient 
and Modern Architecture, published by Messrs. Didot, for permission to 
insert the above interesting paper. It will afford a favourable specimen of 
the manner in which the work is got up, and will, we hape, justify the high 
terms of approbation which we have felt it our duty to express ia relation to 
this valuable work.—Ep. C. E, & A. Jour. 
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An abuse of power and breach of trust, which may perhaps appear 
venial in the eyes of the artist and antiquarian, who contemplate the 
beantiful specimens of art produced thereby, farther facilitated the 
execution of almost numberless monuments, whieh started up, as if by 
magic, to make ancient Athens the most wonderful city in the world, 
and a school for architects and senlptors through all succeeding ages. 

The various states, when freed from the Persian rule, had formed a 
league to carry on the war against the great king; the chiefs of Attica 
were empowered to fix the contingent of each state ; and, as pro- 
posed by Aristides, this contingent popes, was at first very mode- 
rate, the total amount not exeeeding 460 talents, or 100,0002. Such 
was the first contribution under the superintendence, ‘Myeyova of 
Athens. This treasure was originally deposited in the isle of Delos, 
inhabited by priests only, and secnred from alt danger of spoliation by 
its sacred character. Subsequently, when the power and ambition of 
Athens had increased, and a disposition to abuse them had sprung up, 
the tributes were augmented, and Athens ultimately succeeded in ob- 
taining posession of the treasure, which, under Pericles, was raised to 
J200 talents, and was, as we shall show hereafter, deposited in the 
opisthodume of the Temple of Minerva. This treasure was gradually 
increased by usurpations, and its guardians devoted the greater part 
of it, first to works of public utility, and afterwards to objects of art, 
or merely of luxury; a fact which explains the possibility of the im- 
mense works executed under the administrations of Cimon and Pe- 
ricles. But, by thus flattering the national vanity in devoting the war 
subsidies to the embellishment of Athens, Pericles aroused the enmity 
of nearly all the other Grecian states, and prepared a reaction, which 
ended in the rnin of his country. A profound philosopher, a skilful 
orator, endowed with a mind bold in conception and fertile in expe- 
dients, with a noble and majestic exterior which had procured him the 
surname of ’OAvyzmos, Pericles joined to these brilliant qualities an en- 
lightened taste for the arts, of which he gave good proof in selecting 
Pliidias to superintend all the works he caused to be executed. Of 
these works the most remarkable in every respect is the monument to 
which the present notice is devoted. 

In the middle of the Acropolis, or citadel of Athens, stood a temple 
dedicated to Minerva, and ealled the Parthenon, either in homage to 
the chastity of the goddess, or beeause it had been eonsecrated to her 
by the daughters of Erechtheus, frequently designated by the name of 
Mapéévur virgins (Hesychius). It was also called ‘Exardumeduv, on ac- 
count of its extent, which was 100 feet in front, and not on every side, 
as some authors have supposed. We know that after Xerxes had 
ravaged the country of the Phocians, and vainly endeavoured to pillage 
the Temple of Delphi, he entered Attica, razed Athens to the ground, 
and destroyed all the temples by fire, without even excepting that of 
Minerva, which was the oldest inthe city, and the most revered by the 
Athenians. Some traces of this last have been discovered recently. 
Among the ruins burnt in the 75th Olympiad (450 before Christ), have 
been «discovered a number of tiles, antefixes of burnt clay, small 
bronzes, an immense quantity of lead peneils, which were no doubt 
used by the architects to draw on marble, and several colour-pots con- 
taining blue and red, whieh were used to paint eertain parts of the 
architectural ornaments. 

The new temple built by Pericles was placed on the highest point 
of the Acropolis, and is the first object that strikes the eye from what- 
ever side Athens is approached, and is visible from the very entrance 
of the Gulf of Ægina. Under the direction of Phidias, the two 
cleverest architects of the day, Ictynus and Callicrates, were employed 
to erect the Parthenon. 

The Parthenon subsisted many centuries almost uninjured; the 
Christians converted it intoa church, and when the Turks became 
masters of Athens, either from indifference or forgetfulness, they left 
it untouched, except that some of the inhabitants occasionally carried 
away a piece of marble to make lime. Spon and Wheeler, during 
their stay in Attica, had the pleasure of seeing it entire in 1676. Not 
long after, Athens was besieged by the proveditor, Morosini, who was 
subsequently Doge, and Field-Marshal Count de Kænigsmarck, a 
Swede, who commanded the Venetians, then at war with Turkey. 
The Turks lad converted the Parthenon into a powder-magazine, 
which was fired by a bomb on the 28th September 1657, and the 
broken pavement still shows where the destructive missile fell. The 
explosion cut the temple into two parts, as it were; the whole eastern 
side of the cella, five columns ol the portico, all the internal construc- 
tions of the cella, eight columns of the northern row of the peristyle, 
six of the southern, and all the sculptures belonging to these several 
parts of the edifice, were either shattered to atoms or thrown «town. 
The eastern pediment, too, must have snileredt considerably io its 
sculptures, though its architecture was not injured ; but, to judge trom 
the state of the ruins, it would appear that it had been seriously 
damaged previous to the event of 1687, probably at the time when it 
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was converted into a Greek ehurch. Morosini’s desire to enrich his 
country with the spoils of this superb structure, contributed still more 
to its ruin: be determined on removing the statue of Minerva, with 
her car and horses, from the pediment; but owing to some awkward- 
ness or inattentinn on the part of the workmen, these chefs d'œuvres 
were thrown down and broken into a thousand pieces. 

The Parthenon is built entirely of white marble, dug out of Mount 
Pentelicus, in the immediate neighbonrhoad. The temple is Doric, 
octostylar, peripterous, and uncovered. Its length, measured on the 
top of the steps that support it, is 114 ft.; its width, 51 ft. The 
respective pruportion of the two principal dimensions is very remark- 
able. The sides have seventeen columns, and the ends eight only,— 
less than half, an arrangement which seems to have heen generally ob- 
served by the Greeks; we find it again in the Temple of Theseus, 
which has six columns at the ends and thirteen at the sides; and also 
in the temples of Pestum. The Temple of Jupiter Olympius was in 
the same proportion, being, according to Pausanius, 95 ft. by 230 ft. 
The Romans made their temples much shorter. 

The length of the cella outside, not including the pilasters that pro- 
ject at each end, is 78 ft. 6 in.; the width 35 ft. 2 in. The interior 
is divided into two parts, of unequal side; the largest is the temple, 
or vaos ; the other, which was entered from tlie back front, was the opis- 
thodome. The position of this temple with respect to the points of 
tle compass, gave rise to an error which is not yet entirely removed, 
notwithstanding all that architects and antiquarians have written for 
that purpose. Tt was long believed that the front of the Parthenon, 
as is the case with most other temples, was turned towards the west, 
and in fact it is the western front that faces the entrance to the Acro- 
polis by the propylea; but here lies the difficulty. It is at this end 
that we find the smaller division of the cella, which the partizans of 
the common custom have beeu pleased to call a vestibule, or mpovaos, 
But if we admit this, where shall we find the opisthodome, which all 
ancient authors are unanimous in placing in the back part of the tem- 
ple? It must therefore be acknowledged that, contrary to the usual 
practice, the front was turned to the east, and we shall give further 
proofs of this when we come to speak of the sculptures on the pedi- 
ments. Round the temple, as we have already said, there runs a 
peristyle composed of forty-six columns, eight on each front, and 
seventeen along the sides. We are indebted to Mr. Travers for one 
important remark: all the columns lean towards the interior of the 
temple, so that those at the ungles have a double inclination, in order 
to oppose a greater force to the pressure of the edifice. The jointing 
of the blocks that form them is so well executed, that it requires close 
examination to discover it, the interstice being scarcely so thick as 
the finest thread; aud the same perfection is observable thronghout. 
The columns have no base, but stand upon three very high steps, 
which form a styloba‘e for the whole editice. The height ot the co- 
lumns, including the capital, is 34 ft. Qin. ; their diameter is gft; 
those at the angles being rather larger, their diameter is nearly 13 in. 
more. 

The eapital is very plain, and lias no astragal, its place being sup- 
plied by an irdenture which crosses the fluting without stopping it. 
The capital ıs joined to the shaft by four listels ; the plinth has no 
talon; as that moulding would have had a paltry appearance in such 
a severe style of architecture. The total height of the capital is 
2 ft. 2$in.; fc. [3 inches for the echines and listels, and 133 in. for 
the plinth. ; 

The columns are fluted with sharp edges throughout their whole 
height; bnt to make the finting appear still deeper by the effeet of 
light and shade, it is not cut in segments of a circle, which would 
lave permitted the light to fall equally on every part of the conca- 
vity ; but it is made flat at Lottom, so that the sides, rising abraptly, 
cause a deeper shadow. This fluting does uot, as in most Greek 
temples, run up directly, and at right angles, to the listels of the ca- 
pital; it is more in the Roman style, except that in the Parthenon, 
instead of terminating, as in Roman architecture, by a semicircle, 
they end in a kind of elliptical are. ; $ 

The columns support an entablature 10 ft. 105 in. in height, no less 
admirable for the beauty of the marble with which it is ornamented, 
than for the masculine character that prevails in its profiles. The 
fave of the tryglyph is exactly perpeodicular to that of the architrave, 
a rule which Leroy thinks was followed at Athens till the reign ot 
Angastus, when the Greeks, and the Romans after them, began to de- 
viate from it, in making the face of the tryglyph slope to the arehi- 
trave. The height of the tryglyphs of the Parthenon is 4 ft. 43 im, 
and their width 2ft. 9bin. ft will be observed that here, as in all 
Greek Doric temples, the angle of the frieze is flanked by a tryglyph, 
whereas the Romans left the corner plain, and placed the tryglyph 
perpendicularly over the axis of the column. 

There is one very singular peculiarity, whieh Messrs. Fuente and 
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Travers observed, first in the Parthenon, and afterwards found in all 
Greek temples, which is, that the stylobate does not present a line 
perfeetly horizontal, but a curve slightly convex. The entablature 
follows the same curve, and its face forms a concave line on eacli side 
of the edifices; so that the angles are not absolutely right angles, but 
slightly acute. These dispositions were evidently intended to add 
to the solidity of the temple, by making its several parts tend to the 
pyramidal form, and by opposing a greater resistance about the centre 
of the great lines to the pressure from within. 

Mr. Woods, thongh he aeknowledges that the fronts are perfeet, 
thinks that the sides are inferior to those of the Temple of Theseus. 
“Why,” asks he, “should a continued colonnade, crowned by an up- 
right entablature, reqnire more slender proportions than one sup- 
porting a pediment? I cannot tell; but such seems to be the fact. 
Yet, as in the Parthenon, the height of the columns is very nearly 
534 diameters; and in the Theseum the height is only 525 diame- 
ters: the difference seems too small to produce any sensible ef- 
feet: but the intercolumniations in the Parthenon are only equal to 
about 12 diameters, whilst in the Theseum they are 13 diameters; 
and to this greater space is doubtless owing the lighter appearance of 
the latter.” 

The portico is double on each front of the Parthenon: and the 
reader will perhaps be surprised to hear that the columns of the 
second row, raised on two steps, are of less diameter than those of 
the portico, and do not all correspond exaet!y with their axis. These 
irregularities, which the theory of the art will not admit, are not per- 
ceptible in the execution, and contribute, on the contrary, to the ge~ 
neral effect. These smaller columns, appearing to converge to a cen- 
tral point of view, give the peristyle the appearance of being deeper 
than it really is; whereas, had these columns been of the same di- 
ameter as those in the frent, from their hat being like them euveloped 
in a flood of light, they would have appeared heavy and massive. 
Their height, including the capital, is 35 ft.; diameter, 2ft. Sin. The 
entire height of the capital is 1ft. 93 in., of which the plinth occu- 
pies 114 in, leaving 104in. for the eehinns and listels, which are only 
three in number. The fluting of the shaft is here executed in seg- 
ments of a circle. The internal arrangements of the temple were 
nearly the sume as these of the basilicus built by the Romans at 
a later period. Spon and Wheeler found three sides standing of 
the gallery, and which was composed of two rows of orders, con- 
taining twenty-two columns. These columns have been all thrown 
down and destroyed; but their plan has been drawn, and safficient 
elements of she lower order have been fonnd to ascertain their di- 
mensions. The shaft was 15 ft, 6 in. in length, aud 2 ft. in diameter. 
The capital, composed of a plinth, an echinus, and three listels, was 
124in. in height; the architrave 1ft. 6in.; and the tryglyph, 1 ft. 
74 in.: the width of the intercclumniation was, from axis to axis, 
8ft. 23in It is worthy of remark that these columns, for about one- 
third of their height from the bottom (5ft. 3in.) have only a flat 
fluting, as at Pompeii; the rest of the shaft only is cleared out. These 
columus furmed a porticu of 7 ft. 64 in. in width, round the hypethron 
or open part of the temple: the hypethron was 16 ft. wide, which 
gives 31 it, 2in, for the inside width of the temple; its length was 
49 ft, 23 in. 

The temple was lighted by the door and the opening in the centre 
of the roof. When the Christians consecrated it to their worship, 
they made a window in the eastern end, and built a semicircular sanc- 
tuarye The Turks made scarcely any alteration. This apsis is now 
demo.ished to within three or four feet of the ground. in the part 
of the temple under the opening, and near the bottom, stood the pe- 
destal of the famous Minerva, of which we shall soon have to speak. 
Part of the base of this pedestal is still visible; it was 10 ft. 10 in. 
square. 

In the back part of the temple was the opisthodome, so long sup- 
posed to be a vestibule preceding the temple itself. Its width is the 
same as that of the temple, and its length 21 ft. 6 in., or nearly one- 
third of the eella. 

by sume inexplicable error, Stuart, Chandler, and others, have re- 
presented, both in their text and plans, that the opisthodome was sup- 
ported by six columns, placed in two rows: there never were but four. 
M. Bronsted has so given them in his plan, and the fact has been re- 
cently proved by Messrs. Leake and Travers. One of the columns 
having been broken, the Turks erected in its place a square pillar of 
masonry, which, as well as the three columns, is now demolished. 
The latter, according to Stuart, were of the same dimensions as those 
of the smaller order in the peristyle. 

In the upisthodome, besides the money proceeding from the public 
revenues, aud the contributions uf the Grecian cities, 10U0 talents 
were always kept in reserve to meet unforeseen expenses of the state. 
At the beginning of the first Peloponnesian war (432 a. c.), when the 


(Jan. 13, 


power of Athens was at its height, 6000 talents (£1,296,000), ac- 
cording to the Abbé Barthelemy, and 9700 talents (above £2,120,000), 
according to M. R. Rochette, were deposited in the opisthodome. 
The names of all the debtors of the state were inseribed there; they 
were called "Eyyeypaumeva: ev qq ‘AxpowoAe:, and after the payment of 
their debts, E£ ’AxpowoAews efarnArupevo:, Private individuals were ac- 
customed to deposit sums of money there which they were afraid to 
keep at home; it was also the repository for offerings made to the 
goddess, 'Avadquara, or votive offerings, and valuable spoils taken from 
the Persians, part of which was the throne with silver feet, on whieh 
Xerxes sat to witness the battle of Salamis. Other trophies, shields 
taken from the enemy during the Median war, were suspended on the 
architrave outside the temple, and alternated with bronze inscriptions, 
if we may judge by the marks of the nails whieh held them. The 
two guardians of the treasure deposited in the opisthedome of the 
Parthenon, were Jupiter Zwrnp, and Plutus, the god of riches, repre- 
sented with wings, and, by an exception peculiar to this god, not de- 
prived of sight. 

At the present day it is impossible to doubt that the Greeks made 
use of painting in the decoration of their architecture; the labours of 
Hitturf, Racul-Rochette, Letronne, and Brénsted, combined with re- 
cent researches representing the Doric temples of Greece and Sicily, 
have removed all uncertainty on the subject, and given positive eon- 
firmation to the assertion of Vitruvius (lib. iv. chap. ii. § 2) re- 
specting the blue wax, cera cerulea, which he states to be the usual 
colour fur tryglvplis; the metopes appear to have been generally red. 
We know, from the testimony of ancient authors, that all celebrated 
sculptors had a skilful painter at command, whom they employed to 
paint their works; the names of several of these artists have reached 
our own times. “ There was not in all Greece,” says M. Brésted, 
“a single temple of architectural pretensions which was not more or 
less coloured—that is to say, painted so as to contribute to the effect 
and rich aspect of the monument by the barmonious colour of the 
symmetrical parts, and especially the upper parts of the structure. 
There were three different kinds of painting: 1. The eolour was ap- 
plied like common paint, without any illusive effect, merely to set off 
the architecture—that is to sav, to give relief to the dull and mono- 
tonous colour of the stone. 2. The colour was used to produce an 
illusion in certain parts of the construction—that is, to give an effect 
of light and shade, of projection and depression on a plane surface ; 
ina word, to produce real paintings, and consequently to dispense 
with sculpture. 3. Lastly, the eolour was used as a finish for the 
mouldings. In this case, the application of the colours being alto- 
gether subordinate to the laws of pelyehromatic sculpture, did not be- 
long to architecture, only in so far as these works were connected with 
it from their being an indispensable decoration.” 

We will now proceed to examine the admirable works with whieh 
Phidias enriched the Parthenon, Five grand pieces of sculpture made 
this edifice the wonder of wonders; they were, the two pediments, 
the metopes, the frieze of the cella, and the statue of Minerva. 

According to Pausanias, the pediment aeros of the front, represented 
the Barth of Minerva, and the pediment of the baek the Dispute between 
Minerva and Neptune. Now those who had seen the western pediment 
uninjured, if not in its details at least in its principal parts, before the ex- 
plosion of 1657, without pretending to examine the seulptures minutely, 
all agreed that it was the Birth of Alinerva, or rather her Presentation 
ty Jupiter to the Gods of Olympus. Ollier de Nointel, ambassador 
from France in 1674, was of the same opinion, but the sketehes which 
he caused to be taken of the already mutilated figures of this pedi- 
ment were quoted to support a misapprehension that they were in- 
tended to remove. Stuart first pointed out the mistake, and asserted 
that the west front was the back front, and represented the dispute of 
Neptune and Minerva, while the east front presented the birth of the 
goddess. M. Quatremére de Quincy adopted this opinion, and made 
it the text of a learned dissertation, in answer to the contrary opinion 
maintained by M. Barbié du Bocage, in his Atlas of Anacharsis; M. 
Bronsted coineides with M. Quatremére. The east front is composed 
of about 24 figures, detached and in full length, more or less colossal ; 
four of them were horses. Of these groups, of which there still re- 
mained a dozen figures entire when Carrey executed his drawings, 
only 12 or 13 fragments are now left, and they are in the British 
Museum. 

The western pediment, whieh represented the Dispute of Minerva 
and Neptune, was composed, aceording to appearances, of the same 
number of figures and horses. Carrey made drawings on the spot of 
22 figures; nothing now remains of them but five fragments preserved 
in the British Museum. Two figures placed in a corner, which were 
easily recognised as intended for Adrianand his wife Sabina, appeared 
to Spon, Wheeler, and Leroy, sufficient to authorize the assertion that 
these pediments had been restored under that emperor. But the very 
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style of the sculptures proves this to be a mistake, and it is much 
more probable that, by a kind of flattery, of which there are numerous 
known instances, these heads were substituted for others in the times 
of the Romans ; however, if we may believe Plutarch, the monuments 
reared by Pericles did not need restoration when he wrote his his- 
tories. 

The second series of the sculptures of the Parthenon was composed 
of the metopes which decorated the frieze outside. These metopes 
were 4 ft. 43 in. high, and 4 ft. 2 in. broad, those near the angles being 
rather narrower, Their height being greater than the width, shows 
that the architect intended to make them appear square, notwith- 
standing the projection of the band of the architrave. The figures 
were in higher relief than those of the inner frieze of the portico, be- 
cause they were intended to be viewed froma greater distance. The 
metopes were 92 in number. Many of them had escaped the ravages 
of time and men, when Lord Elgin, during his embassy at Constanti- 
nople in 1801, unfortunately obtained a firman of the Turkish govern- 
ment, which authorized him fo creet scaffolding round the old temple of 
the idols, to take plaster casts of the ornaments and figures, and also to 
remove the stones containing inscriptions, as well as the stalucs still ex- 
isting. It is said that it cost Lord Eigin £74,000 to obtain all the 
beautiful fragments that it was possible to carry to London. This 
barbarous speculation, however, was far from being profitable to his 
Lordship, as the whole collection was purchased by the British Museum 
in 1816 for £35,000; and one of his most illustrious fellow-country- 
men, Lord Byron, seeing his name engraved on the Parthenon, wrote 
underneath, Quod non fecerunt Gothi, Scotus feeit. It is nevertheless 
true that Lord Elgin has acquired a celebrity that Erostrates might 
have envied. 

Very different was the conduct of the French ambassador, M. 
Choiseul Gouffier, who caused all the plaster-casts, now in the Museum 
of the Louvre, to be taken, and only bronght away a single metope, 
which had long been detached. This isthe metope that was pur- 
chased for the Royal Museum for the sum of 25,000f. (£1,000) in 
1818, after the death of M. de Choisenl. 

Fourteen metopes still remain in their places. Some fragments 
have been found in clearing away the rubbish round the Parthenon, 
which operation was superintended by M. Pittakis; 16 metopes have 
been taken away, 15 of which are in London and one in Paris: the 
others have been destroyed by time, or the explosion of 1657, and the 
only traces left of them are in Carrey’s drawings. The metopes of 
London and Paris all belong to the sonthern side, which was the least 
injured, and they represent episodes in the battle of the Centaurs and 
Lapithe ; but other subjects were treated in those which remain or 
have disappeared. The metopes of the Parthenon have been pub- 
lished several times, especially by Stuart, Legrand, and Bronsted. 

The most considerable fragment of sculpture now remaining is a 
part of the frieze placed under the soffit or ceiling of the peripteron, 
about 10 ft. from the ground. This frieze is 4 ft. 8 in. high, and was 
originally 524 ft. in length. M. Bronsted estimates the number of 
figures it contained to be 320, the varied groups of which represented 
the procession of the grand quinquennial festival of the Panathenea. 
These sculptures were in very low relief, which was admirably cal- 
enlated to allow them to be seen from below, without drawing back, 
as their position under a rather narrow portico absolutely required. 
Stuart and Revett sketched a considerable part of what existed in 
their time (1751—53). A fragment, containing seven figures, was re- 
moved by M. de Choiseul, and is now in the Louvre. Lord Elgin, in 
his turn, took down a length of about 250 ft., and carried it to London. 
In this frieze the harness of the horse was of metal, and the holes in 
the stone, made by the cramps that fastened it on, are still perceptible. 
The frieze has been published several times, wholly or in part, by the 
same authors that we have already quoted for the metopes. 

We must now return to the great masterpiece of Phidias—the 
famous statue of Minerva, which stood in the sanctuary, and of which 
unfortunately we know nothing but what we can learn from the de- 
scriptions given in Greek and Latin authors. This statue, which, ac- 
cording to Pliny’s statement, was 26 cubits high (35 ft.), including the 
pedestal perhaps, was made of gold and ivory, and the gold ornaments 
were equal in weight to 44 talents (£120,000). This statue was 
taised in the temple in the first year of the S7th Olympiad (A.C. 430). 
After being pillaged of the gold by the tyrant Lychares, who stripped 
off its golden mantle, and put on a cloth one, saying that it would keep 
the goddess warmer, it appears to have been finally destroyed by the 
Goths under the command of Alaric. Such was the temple which has 
been justly reckoned the masterpiece of architecture by both ancients 
and moderns. 
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ONE OF THE CRAFT. 


A singularly blustering address has been issued by the new Editor 
of a contemporary journal, wherein, not content with vaunting of what 
he himself intends to do—and he certainly has a very large field for 
improvement before him—he gives his readers to understand that 
until now, when he has taken it up, “the periodical literature of ar- 
chitecture” has been marked not only by deficiency of talent, but 
also by “lowness of style, coarseness of diction, and a kind of any- 
thing-arian conscience.” What the last expression may be levelled 
at, it is not very easy to guess, because, whether they be upon matters 
of fact, or on matters of taste and critical opinion, architectural topics 
do not touch upon tworal or religions questions. Some, indeed, have 
thought proper to mix up a aa deal both of sanclimontousness 
and of religious party spirit—that, too, of the most intolerant kind, 
when they have handled the subject of ecclesiastical architecture, or 
have denounced the Grecian, Roman and Italian styles as Pagan and 
anti-Christian; but then they have not so much addressed themselves 
to professional and architectural readers properly so called, as they 
have sought to ingratiate themselves with their own particular sect or 
coterie, 

We certainly were not before aware that the periodical literature 
of architecture was at all more open to the charge of looseness of 
principle than periodical literature generally, or even by many de- 
grees so much so. At the same time, it must be allowed that a change 
has of Jate years come over architectural discussion and criticism; 
but it is both a natural and an advantageous one. It iy but natural 
tbat a greatly extended circle of readers should have caused this 
species of literature to assume a more popular tone, and this in turn 
has helped to extend that circle still more. If, therefore, this is what 
is meant by the reproachful term “ lowness of style,” we can only say 
that it is to the full as good as the serving up stale truisms and namby~ 
pamby remarks in inflated pomposity of verbiage. At all events it 
would seem that the offensiveness complained of is confined to diction 
and style, for had the matter also of such writing been considered 
poor, puerile, and absurd, that defect would have been dwelt upon 
imore forcibly than the other. 

Our contemporary is pleased to talk somewhat mysteriously of 
“scandal in the literature of architecture?’ and no doubt there has 
been something of the kind, and, strange to say, it has most shown 
itself where it was least of all to be expected—in the publications of 
some professional writers who have aspersed nearly all their archi- 
tectural brethren as a body, accusing them now of want of even or- 
dinary talent, and now again of want of principle and honesty. To 
no one are the profession less obliged for what has been said of them, 
than to Messrs. Pugin, Gwilt, and Bartholomew —and to the last, per- 
haps, the least. However, from henceforth, we presume such scandals 
are to be put a stop to. 

After no little bouncing, and some vapouring, too, about “ the ba- 
lance of justice hanging conspicuously over his columns,” our contem- 
porary takes up the submissive strain, imploring favours from authors 
and publishers, no doubt io order that they may be thrown into the 
said balance as “ make-weight”’ on their side. It seems, therefore, 
after all, that his lofty independence may occasionally be jeoparded 3 
and also that he trusts to the chapter of accidents, for being more 
fortunate than was his predecessor in obtaining the voluntary assist- 
ance of “high talent.” However, he has shown himself discreet 
enough in one respect, since he has forborne complimenting that pre- 
decessor, or in any way referring to the past as satisfactory earnest 
for the future. His own style is by far more figurative than luminous; 
in fact, he sometimes wraps up his meaning in such very odd guise, 
that few will be able to make it out at all, for instance, where he talks 
of “baken-meats seasoned by a few gridirons!!”” By “bakep-meats,”’ 
we suppose he means pies; but never before did we hear of “ grid- 
irons ” being used as seasoning either for pies or anything else. Pos- 
sibly this queer stuff may be intended as a specimen ot “loftiness” 
of style; but then it soars so loftily that meaning is lost in the clouds, 
However, it is, at all events, fonny and droll; and we therefore leave 
the “Swathed Horus ”—as he chooses to call himself, “Infant of 
athletic promise,” to do his doings as featly, and, above all, as “ clean- 
ly” as he can; only advising him to be more cautious for the future, 
and not to betray so much malevolence and arrogance towards all 
others who are engaged in the same canse as himself. 
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Rovat ARSENAL, WuoLwicH.—Several powerful cranes are in progress of 
erection at this extensive department, made on the most approved principles, 
by Napier, the celebrated engineer. One capable of supporting 10 tons 
has been erected in the foundery, and the others on the wharf wall, for 
landing and embarkiag large guns shot and shells. 
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OBSERVATIONS ON ARCHITECTS AND ARCHITECTURE. 


By Henry Furton, M.D. 
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shall not again be esteemed until the guslo greco shall again 
have been extinguished, I believe Mr. Hosking was the 
first to assert his want of faith in the infallibility of Palladio, 
and no disciple has come to the rescue. Even in Ireland, 
where Palladio reigned supreme, not a voice is now heard 
in his defence, although the Royal Institute of the architects 
of Ireland, in the inaugural address on the formation of the 
society, extolled the art as that which “ Vitruvius taught and 
Palladio adored,” and we were even threatened with a 
course of lectures which were actually prepared, and were 
well known to be orations in praise of Palladio and his 
school, such as would have delighted Mr. Gwilt himself; 


but although these lectures and the drawings to illustrate 
them were all ready, they were not, and for aught I know, 
never will be delivered. The truth is, the star of Vincenza 
is on the wane. 

IIL. Something must be done to raise up another and a 
better school. One naturally turns to the British Institute 
in expectation that they may be induced to do that some- 
thing. Now, although I may come under the lash of Mr. 
Gwilt’s pen, as “one of those idlers who had better mind 
their own business,” yet I would wish in all humility, to 
give a few hints to the Institute ona subject of so much 
importance. 

First, then, sue for a divorce from the Royal Academy, not 
indeed out of disrespect to the sister arts of painting and sculp- 


ture, or because you and | love thein Jess, but because we 
love architecture more ; and because the brilliant colouring of 
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Tur introduction of the Italian style is a novelty in the architecture 
of Ireland. lt might be called the Farnese style, which as far as a 
bold unbroken cornice goes, is excellent. The edifice, of which a 
view is given, is newly finished; it is the design of Mr. Owen, the 
architect of the Board of Works, (the Woods and Forests of Ireland,) 
and does him considerable credit, and is intended for a mode} school. 
The unbroken cornice is very bold, perhaps a little too much so, as 
seen from immediately beneath; this is not the fanlt of the cornice, 
but of the site, as the building requires a larger space and wider street 
in front. I presume the architect was obliged 10 group the windows, 
and hence the necessity for the unmeaning tatooed pilasters which in- 
tervene. There is a kind of overlapping seale ornament, such as may 
be seen on the lately finished front of the London and Dublin Bank, 
ir Dame Street, which would have had a better effect; and the ta- 
tooed quoius might also have been dispensed with. 

Both on account of appearance and utility, it is desirable not to 
place chimneys at the ends of an edifice; any heat which is obtained 
from them might be serviceable in the centre, but here it is lost. 
The windows of the ground-floor might have had circular heads to 
inake them correspond with the arches of the porch; still on the 
whole, we congratulate Mr. Owen on the production; and admire the 
omission of pediments and shoulders to the mouldings of the windows, 
an example of good taste which we hope to see followed. 

If. fn the last monthly number of this Journal, page £45, there is a 
very able article on the state of architecture; it goes at once to the root of 
the evil which impedes the progress of improvement. Were I a great 
potentate with plenary power, E would compel every architect in my 
dominions to read it; and if Mr. Gwilt were under mv control, T 
would force him nolens volens to read it aloud in public: but alas, 
(for the nonce,) my authority is not so extensive, and I can only res 
commend its perusal. 

The part of the paper I wish to call attention to, is that which 
treats of “the public and the profession,’ and the jealousy with 
which some, f am happy to say only some, of the latter (amongst 
whom Mr. Gwilt takes the lead) show in sneering at amateurs. I 
believe there is talent enough and taste enough, although it be latent 
in the profession to work out great things, and place the science 
where it ought to be, but where it is not, at the head of the fine arts; 
this will never be the ease until such a pressure is applied from 
without as shall force the latent talent tu show itself in practice; that 
is, until the public, who are the judges, shall be able to judge and re- 
quire its development. If the public were well informed, I do not 
wean as to the mechanical part, but had their tastes and judgments 


improved and informed, would many of the edifices which have been | 


erected in our day ever have had existence ? 

Sir William Chainbers appears to have written his treatise in order 
to put pa the “guste greco” and give force in its stead to the 
gusto Palladios Sir William was successful in his day, but his works 


the one sister, and the poetic form of the other, quite throw 
the exhibition of architectural drawings into the shade, even 
if the hanging committee were disposed to give the best place 
in the rooms, and the consequence is, that few of the great 
body of the profession send drawings to the exhibition—few of 
those sent are exhibited—few of those exhibited are looked at—and 
still fewer are understood by the few who do see them. And, after 
all, although both Mr. Gwilt and myself might be able to see the 
beauty of an architectural drawing, and to realize in the mind’s eye 
the eflect which would be produced when constructed, yet many can- 
not, and others will not be at the trouble of giving it a thought at any 
time, and still less so when the eye is dazzled with the bright and 
varied hues of painting. I shall endeavour to point out a remedy for 
this in the third division. 

Secondly, the Institute must get up an exhibition on their own 
account. 

Thirdly, it is well known that the public in general are most pro- 
foundly ignorant of the nature of architectural drawings, and even of 
the subject itself, yet there is a method to teach them in spite of them- 
selves, aye, and to instil into them a love of the art without their being 
aware of the why or the wherefore; it is by models, and when they 
fail the patient may be given up to the hopeiess contemplation of such 
edifices as the palace at Whitehall, or the sentry box at the Horse- 
guards, or any other military post. 

But of models, such as are to be desired, I have seen very few, and 
never a pleasing model of a modern edifice, nor indeed do I know any 
material out of which such a model can be formed, so as to give as 
good an idea of a perfect building as cork-wood does, of one which 
bears marks of the hand of time. I cannot speak of Sir John Soane’s 
humbug collection, said to be given to the public, I mean humbug as 
far as the admission, or rather non-admission, of the public is con- 
cerned, for I never could get a peep at it. The models in cork which 
are in the Adelaide Gallery, in the Strand, are not well executed, nor 
do they appear to be ona scale, There is an artist at Rome, and an- 
other at Marseilles, who execute models of this description most beau- 
tifully, but they are worthless, except as toys, from being out of all 
due proportion, and as studies they would tend to corrupt, rather than 
improve, the taste. There is, or was some years ago, a collection of 
models in plaster to be seen in the Institute at Paris, but they are not 
worth the trouble of finding out the room in which they are kept. In 
the Museum at Naples there are some models in cork of part of the 
excavations at Pompeii, but as they are necessarily on a very small 
scale, they look more like toys than architectural works. 

What I would propose is, that the British Institute of Architects 
should form a museuni of models well executed, and all on the same 
scale, of all the buildings of antiquity of which we have accurate deli- 
neations, and also of all the modern oes of merit. As all the antiques 
are more or less dilapidated, cork-wood will answer admirably as a 
inmaterial: for the modern or restored works a premium should be 
otfered for the diseovery of a suitable material: or, perhaps, papier 
marché, to whieh the colour of Portland stone was given, might pro- 
bably answer the purpose. The eflect of wood painted is bad; the 
woud with which the Dutch, German, and Swiss toys are made would 
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be much better, as it has something of the tone required. Such a col- 
lection, besides furnishing useful objects of study tor the young archi- 
tects, aye, and for the old ones too, would add to the interest of the 
annual exhibition of drawings, and tend with them to direct public 
taste into a proper channel. 

By such means, and the aid of this independent Journal, whose end 
ts, to hold as 'twere the mirror up to art, to shew beauty her own feature, 
deformity her own image, and the very age and body of the time his form 
and pressure, something may be done. The advantage of having an 
independent Journat as the reciprocal means of communication between 
the profession and the public is great, and I trust that the profession, 
so far from thinking themselves injured by contact with the public, 
may see that by having their own acquirements and the wants of the 
public reflected in such a mirror, they shall derive most benelit in pro- 
portion to the extent which the public may advance to in learning to 
ae a correct judgment on the merits or demerits of an architectural 

esign. 


THOMSON’S TILTING APPARATUS FOR RAILWAY 
WAGONS. 


For emptying Wagons at the termini of Railways, Shipping-places, 
Scu as uscd at the Magheramorne Lime-works, Ireland. By James 
Tomson, Esq, F.R.S.E., M.R.LA., F.R.S.S.A., Civil Enginger, 
Glasgow. (Read before the Royal Scottish Society of Arts, the 
Honorary Silver Medal awarded, and reported in their Transactions.) 


THe apparatus may be generally described as consisting of three 
parts, viz.:—Ist, The cast-iron brackets or quadrants for supporting 
the machine, aaa. 2d, The tilting-frame npon which the wagon is 
placed, b b. And, 3d, The malleable iron-swings for supporting the 
frame to the brackets, ¢ c. 
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Fig. 1. 


Vig. 2, 
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The supporting brackets @ a a, are bolted to the wooden frame d d, 
of a moveable shipping platform, by means of which the apparatus is 
advanced at pfeasnre, aad made to project beyond the wharf so as to 
discharge the wagon immediately over the hold of a vessel. The 
tilting-frame is formed of two cast-iron cheeks or sides, as shown in 
üg. 4, having in each two 
slots or grooves for attach- 
ing to the swings, and for 
adjustment of the appara- 
ratus. These sides of the 
frame are connected together by two flat malleable iron-stays ee, as 
represented in fig. 3, with two bolts in each end, and a light round iron- 
stay f, at the curved ends. The swings are attached to the frame by 
means of snubs g g, which are bolted vertically to the lower ends of 
the swings, and horizontally to the sides of the frame, the bolts passing 
through the grooves or slots already mentioned, in which they are 
moveable—the upper ends vf the swings work upon malleable iron 
journals fastened in the top of the cast-iron brackets. When the ap- 
paratus is properly adjusted (which is done by moving the tilting- 
frame forward or backward upon the swings by means of the adjusting 
slots), the wagon, on taking its position, should be so placed that its 
centre of gravity may be slightly in advance of the point of suapension. 

The rails to the tilting-frame are laid witha gentle declivity, so that 
the wagon may be brought upon it with a slight impetus just snffi- 
cient to set the frame in motion—the wagon will then immediately 
fall into a position ready to discharge, as shown in fig. 2, when by a 
simple contrivance, which may be effected in various ways, the door 
of the wagon is opened from behind by a handle and connecting-rod 
communicating with the door latch, and the load discharged. While 
loaded, the position of the wagon will of itself remain the same, being 
in equilibrio; but immediately after it is discharged, and consequently 
the centre of gravity thrown behind the point of suspension, the tendency 
of the wagon is then to resume the horizontal position, which, bow- 
ever, it is prevented from doing, by means of the spur 4, until com- 
pletely emptied—the spur is then disengaged, and the wagon resumes 
its level position ready to be removed. f 

The whole operation of discharging a wagon (of whatever weight) 
is effected with perfect safety and facility in a few seconds, and one 
very important desideratum is supplied by this apparatus, viz. :—the 
practicability of discharging wagons of diferent dimensions and dif- 
Jercnt sized wheels upon the same trlting-frame. 

The advantages of the apparatus have been fully tested at the Mag- 
heramorne lime-works in Ireland, where they were first applied, and 
have since been in constant operation for the last three years, dis- 
charging wagons of three tons with 24-inch wheels, and wagons of 
only 20 ewt. and 20-inch wheels, with perfect facility and expedition 
—the cost of each apparatus not exceeding from 101. to 112, complete. 


Tiy t 


Tne Mersey ano Inwent Navieation.—Late on Thursday, the 28th ult., 
or early on Friday morning, the lock on the river Irwell, at Barton, a little 
on this side of the place where the ayueduct on the Bridgewater canal is car- 
ried over the river, fell in. The luck is from 65 to 70 feet in length, anda 
great part of one side-wall near the top gate {ell in, while about half the 
wall on the other side gave way. The top gate was entirely destroyed. The 
lock is an old one, and for the last two or three months has exhibited symp- 
toms of giving way. The eause is said to be an unsate foundation- The 
consequence of this accident, which fortunately was not attended with per- 
sonal injury to any one. no vessel being in or near the lock at the time, will 
be the stoppage of the traffic on the navigation for a week or a fortnight. It 
is rather a curious circumstance that this should occur within three days of 
the time fixed for the transfer of the property in the entire navigation to 
Lord Francis Egerton, who, as we have already stated, is to take possession 
of the Mersey and Irwell Navigation on Monday the Ist of | nuary.— 
Manchester Guardian. 
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AGRICULTURE AND ENGINEERING. 


Ir has been well observed, that it is difficult to limit the range of 
professional studies, or the applications of professional knowledge. 
The ancients admitted this trnth in all their pedagogic treatises. If 
Cicero and Quintilian laid down rules for the education of an orator, 
they urged the necessity for universal attainments, or a never ending 

ursvit of knowledges if Vitruvius wished to produce a perfect archi- 
tect, be laid down a category of studies and qualifications which men 
in these degenerate days would look at and fear to recognise. With- 
ont, however, requiring that a pleader should be a perfect mathema- 
tician, or an architect a good dancer and mnsician, we are not disin- 
clined to recommend an ardent prosecution of study, and particularly 
of those sciences accessory to the practice of a profession, which widen 
the range of its application, and bring it in contact and: harmony with 
other pursuits. We do not think the resident engineer of a railway 
the worse for being a good geologist, or the superintendent of an iron 
furnace for proficiency in chemisty ; we believe, on the contrary, that 
they may find many useful occasions for the applications of such know- 
ledge. It is with these views that we have looked with interest on 
the present position of agricultural science, the desire for a more 
efficient system of drainage, and the strong recommendations of a pro- 
per study of geology and chemistry; and here we panse and ask 
whether these are not circumstances which interest the engineer. 
Employed in the survey of an extensive estate, who so naturally would 
be the individual, not merely to ascertain its territorial limits but the 
nature and capabilities of its soils, subsoils, and mineral productions ; to 
suggest the best system of drainage, of the supply of water, and of 
irrigation; to point out the best position for farm-steads, the most 
improved mode of construction, ventilation, and warming of the several 
buildings, the best means of preparing chemical manures, and the 
course to be adopted for the amelioration of the communications, 
means of conveyance, and implements; in fact, to make a report upon 
an estate and its capabilities. À 

When landowners come to consider what engineers have been al- 
ready able to do for the improvement of estates, and of the country 
generally, we think there will be a naturat disposition for their em- 
ployment. All the great operations for the drainage of the country in 
the fens of Lincolnshire, Cambridgeshire, Bedfordshire, &c., have been 
executed under the direction of engineers, through whose means 
hundreds of thousands of acres have been rescued from the waste, and 
converted into corn-fields and pastnre. Immense districts, moreover, 
have been reclaimed from the domains of the sea, or of rivers, by 
which the productive power of the country has been greatly increased. 
Such works as the embankment of the Nene, and others in the neigh- 
bourhood of the Wash, show what can be effected by well-conducted 
operations, aod there are numbers and numbers of places on our coasts 
and on our river shores, where large additions might be made to the 
productive soil. Look at the estnaries on the Essex coast, the lagoons 
in the neighbourhood of Portsmouth, and on the Dorsetshire coast, the 
estuaries of the Dee, the Mersey, the Ribble, the Duddon, Morecambe 
Bay, and the Solway, not to speak of many equally favourable localities, 
bnt less known, and many of minor importance, but affording oppor- 
tunities for profitable enterprise. All operations for the recovery of 
land, moreover must necessarily be attended with improvements of the 
drainage, of the water-conrses, water communications, and places of 
shipment. The Lough Swilly and Lough Foyle embankments, now 
near complete, are very favourable examples of what may be done in 
the way of land recovery, and it is to be observed that in most cases 
land so recovered from the sea or from rivers is extremely produc- 
tive, not being, as is vulgarly imagined, so much sand, but a fine allu- 
vion. Partial engineeriog surveys of estates are common for mining 
purposes, but the greatest benefit would accrue from a general 
examination by well-informed engineers. The Dukes of Buccleuch 
and Sntberlaod, the Marqnis of Bute, Earl of Burlington, and many 
other large proprietors avail themselves extensively of engineering 
science for the development of the capabilities of their estates, therein 
worthily following the example of the Great Duke of Bridgewater, for 
it is clear that the money spent under Brindley’s direction in the 
improvement of the water commnnication, had of itself, at the 
same time, largely increased the mineral and agricultural value of the 
estates. The Duke of Bucclench has laid out large sums on the im- 
provement of the quarries and harbours on his estates, of which 
Granton pier is a splendid example. The Duke of Sutherland has for 
years been occupied inthe systematic exploitation of his estates by 
the formation of adequate roads and harbours. The Marquis of Bute 
by his improvements at Cardiff, created a fine harbour, and immensely 
improved the value of his Welsh estates. In Inverness, the Earl of 
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Burlington has for some years employed a gentleman of high scientific 
attainments, Mr. Jopling, the author of “Isometrical Perspective,” as 
the superintendent of his slate and mineral works, who has greatly 
improved the roads and increased the produce of the property. 

How many proprietors possess large estates, the resources of which 
are either unknown, or not adequately developed, where an improved 
road would bring a stone or slate quarry into work, where the finest 
brick or porcelain carth might be made available, where attention to 
the water courses would afford good mill sites, increase the produce 
of the estate by irrigation, improve its drainage, or perhaps, by very 
simple arrangements, convert a turbulent stream into a navigable river, 
enabling produce to be conveyed cheaply, and timber, materials, and 
manures to be introduced, and improving the access to markets, A 
simple bridge in a convenient place, may greatly facilitate communica- 
tion between one farm and another, save time and labour of men and 
horses, and give better means for removing the produce. The devia- 
tion of roads, to avoid a hill or a vale, the most economical modes of 
constructing them all devolve on the engineer. In many cases the 
surface water is unfavourable to hnman or animal health, or insufficient 
for the uses of an establishment where the boring of an artesian-well 
may render the greatest benefit, and be the means of much pecuniary 
advantage. In tact, the opportunities are numerous in which a good 
engineering adviser can render important service to landed proprietors, 
and be the means of permanently improving his estates, and affording 
employment to the large numbers of the working classes dependent 
upon them, and for whom they may be unable to provide. In many 
cases where the means of improvemcnt do not exist onthe spot, the 
engineer will be able to find out in the neighbourhood, the course to be 
followed for adeqnate drainage, for improving the roads, or where the 
necessary mineral mannres are to be found essential for the due deve- 
lopment of an imperfect soil. 

We believe, that in this respect, great scope exists, and it only 
wants the exertions of intelligent individuals to make this sphere of 
employment extensively available. While recommending this field of 
exertion, we mnst, at the same time observe, that a practical difficulty 
exists with regard to the uncertain nature of professional remuneration. 
It is too frequently the case that young members of the profession 
being called in, make charges after the rate of three, five, and seven 
guineas per day, being the charge of men in first-rate practice, 2 cir- 
eumstance which has a material influence in deterring persons from 
calling in professional aid, or in indncing them, if they are to pay first 
rate fees, to make np their minds to have first-rate men, by which the 
junior practitioner is excluded. We would not in any way derogate 
from the dignity or adequate remnneration of the profession, but on 
every ground of propriety and policy we advocate moderate charges 
on the part of junior members. If experience be sought on the subject 
—what is the case with the bar and the medical profession?—the jnnior 
barrister gets a jnaior’s fee, and works his way up to an independent 
practiee. In the medical profession, liowever, there is a dignified scale 
of professional charges, on the guinea and half-guinea system, and 
every one who from professional standing cannot exact these charges, 
must snbmit to the derogatory and mischievous practice of sending in 
and charging medicines, or he must starve, or become an assistant for 
some years, which is much about the same thing ; indeed, such is the 
mischievons system of remuncration in the medical profession, in con- 
sequence of young men not being allowed by etiquette to make mode~ 
rate charges for visits, that a large part of the population are converted 
into medical paupers, as dispensary patients, &c., whereby we may 
fairly calenlate that not less than a million a year is lost to the medical 
profession, being the sum which might be received from one million 
beads of families, small tradesmen, mechanics, and labourers. This 
sum wonld be adequate for the indepeadent maintenance of five thou- 
sand junior medical men, and an efficient system would greatly raise 
the moral standard of the working classes, and get rid of the stain of 
medical panperism, frequently the ineipient stage of a demoralized 
career. Portrait painters have a wholesome system of political eco- 
nomy forced upon them, they know that it is of no use for John 
Scratchley to ask the terms of Sir Thomas Lawrence, but he must get 
up gradually as Sir Thomas Lawrence did. Lawrence, we believe, 
began at a shilling or half a crown; then bis practice increased so 
much he was obliged to raise it to a crown, then half a guinea, a guinea, 
five gnineas, till at last he did nothing under 250 guineas, and had 
more commissions than he conid execute, People pay Sir William 
Follett a hundred guinea fee to indnce him to give up a fifty guinea 
brief in their favour and such is the natural process, if a man be rising 
the public will raise his fees in the competition to ensure his assistance. 
We say again, then, let junior engineers, be moderate in their expecta- 
tions, let them cultivate agricultural chemistry, geology of soils, and 
the practice of drainage, and there is a wide field open for their em- 
ployment and exertion. At any rate we think we shall do good in 
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directing attention this way, and we have, accordingly, not only made 
these few remarks, but in furtherance of the subject, published else- 
where the lectures by Professor Brande, on agricultural chemistry. 


BEVELLING INSTRUMENT FOR JOINERS. 


The Silver Isis Medal was presented to Mr. Tuomas Quarm, 
32, Wood Street, Princes Road, Lambeth, for a Beveling Insiru- 
ment for Joiners. (Reported in the Transactions of the Society of 
Arts, London.) 

Mr. Quarm in his extensive practice in the finer parts of joinery, 
oft-times required a tool to answer the many purposes to which the 
one here explained may be applied. It will be found a valuable ac- 
quisition where any two angles when applied together are to form 
right angles. In a shop door the margins below the middle rail are 
at all times different from those above, whicli are required to form 
the sash. This causes the shoulder of the rail to be ata bevel, to 
meet the stile in the angle on the upper and lower edges of the rail, 
the angles on the reverse side of the door always varying to some 
extent; therefore, the angle of the shoulder would require to be dif- 
ferent, as the case may require. By fixing the blade to the given 
angle, and by applying the reverse leg of the tool to the other piece, 
the line to cut to would be immediately given, so that, when applied 
together, they would be at right angles to each other as required, and, 
in the same way, the angles of the other side of the door would be 
given, therefore working with it with as much certainty as though the 
shoulders were square. Again, as all mitre squares hitherto con- 
structed are subject to the change of atmosphere, and never correct, 
it would be a very unhandy tool if the blade were made of any length, 
answering only to one angle, if constructed with one leg only, how- 
ever inaccurate the tool might be, the error would be increased two- 
fold when applied together. Both pieces would be fitted to the 
one leg in the present tool by moving the blade round to 45°, being so 
far as it will go; the fitting of one piece to one leg, and the other 
piece to the other leg, would, with certainty, form right angles when 
applied together; for, whatever might be the deficiency on the one 
side, would be made up on the other, if any. Again, by moving the 
blade in a straight line with the one leg, it will form right angles with 
the other, and may be used as a square in case of necessity. It will 
be found a very useful appendage to the drawing-board, to draw any 
given line to a certain angle required, without the assistance of a 
sector or scale; also as a bevel in isometrical and other perspective, 
The graduation beyond 45° is not continued, as any greater angle may 
be obtained on the reverse leg by going from right to left, instead of 
from left to right. 

Descrirtion.—Fig. 1 shows a front view, and Fig. 2 side view 
of the instrument, on quarter the 
original size, by the aid of which 
any two angular pieces of fram- 
ing required to form a right 
angle may be accurately put to- 
gether. Ais the stock, composed 
of brass or gun-metal, to prevent 
the action of the atmosphere on 
it, so as to preserve its shape 
accurately ; B, the blade, turning 
on the centre-pin C, altogether 
about 24 in. in length; D, a set 
screw, working in a groove E E, to 
allow of the blade being fixed at 
any given angle. 
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Fixed mitre-bevels, when made with one leg only, frequently vary 
from the angle of 45°, or half a right angle, so that when two pieces 
which have been set out hy such a tool are applied together, their in- 
correctness is increascd two-fold; whereas, in Mr. Quarm’s tool, that 
difficulty is obviated by the use of the short end of the blade ; for 
when the long end thercof is fixed at about 45°, whatever may be the 
variation in the angle set out by the longer portion of the blade, the 
two picces when applied together will form a right angle. It will 
also be found accurate in setting out the sheulders of the diminished 
rail of sasli-doors, and will likewise answer for a square, a common 
bevel, and a true mitre-bevel, 


NEW ROMAN CATHOLIC CHURCH, “ST. GEORGE,” AT LAMBETH, 


Tmas building, which is situated in Westminster bridge road, opposite the 
Blind Asylum and Bethlehem Jlospital, is rapidly approaching completion. 
The foundation stone was laid in April, 1840, on which occasion the church 
was dedicated to St. George, the tutelar saint of England. It is the largest 
ecclesiastical edifice devoted to the Ruman Catholic worship that has been 
constructed since the Reformation, when Henry VIII. destroyed and reduced 
tbe majority of the Catholic establishments. Its cxternal dimensions are 
250 ft. long by 84 ft. broad. The height of the tower at the west end at 
present is 60 ft., but when completed its extreme elevation will be 330 ft. above 
the ground level. The style of architecture throughout the I-nilding is the 
decorated Gothic. The tower is most substantially built with Caen stone 
dressings, its walls averaging nine feet in thickness. lt contains a belfry 
with room for a peal of eight bells. On each side of the tower are duuble 
belfry windows, decorated with mitres, parapets, pinnacles, &c., and when 
funds shall admit, it is intended to ornament the walls with 100 statues of 
saints and martyrs. The tower will be surmounted by a steeple, built after 
the pattern of the magnificent spire of Salisbury Cathedral, and will be ter- 
minated by a large cross. The interior height of the church, from floor to 
ceiling, is 57 ft. The length of the nave in the clear is 160 ft., by 72 ft. 
broad; the chancel is 40 ft. long, by 26 ft broad. Over the entrance to the 
chancel is a richly carved oak screen, and a rood loft in the form of a cross, 
on each side of which will be placed statues of the blessed virgin and St. John. 
From either side of the rood loft ascends a spiral staircase, terminating exter- 
nally in two turrets decorated with crockets, figures, and other ornamental 
work. Tach turret is elevated 40 ft. above the ceiling. A carved stonc pul- 
pit will be placed at a short distance from the chancel screen. Adjoining the 
chancel, on each side, are two smail chapels for altars, over which are to be 
placed stained glass windows. The chance] window is very large, measuring 
30 ft. by 18 ft.; the mullions are of stone, with rich foliage ; the interstices 
will be filled with stained glass of various colours, the subject is the root of 
Jesse, or genealogy of our Lord. It is the gift of the Earl of Shrewsbury, 
and will cost £500. Underneath will be placed the principal altar, which will 
be decorated with statues of saints and bishops. Another large window i3 
placed in the tower opposite the chancel window, and is considered a fine 
specimen of the decorated style of architecture. The church contains in all 
28 windows. 

The roof is constructed of carved stained timber, which will be stencilled 
in various colours and devices. The mode ia which the roof has been built is 
a modification of the manner anciently observed ia the building of large 
edifices. Instead of covering the rafters of the ceiling with lath and plaster, 
to form a basis on which to construct the decorative work, as is usually done 
in modern buildiags, the raftcrs themselves subserve ornamental purposes, by 
which means considerable expense is avoided, and beauty is combined with 
utility, The roof is supported by two rows of fluted stone pillars, consisting 
of eight in each row. The pillars are 18 ft. io height, and will be finished 
by capitals elaborately wrought in fine stone, carved in rich foliage, and con- 
nected one with another by small intercolummiations, in the form of arches, 
rising from the capitals to the rafters. The floor of the nave and aisles will 
be covered with red and blue Staffordshire tiles, each tile measuring six 
inches in the square. The chancel and side chapels are to he paved with en- 
caustic tiles cast in different shapes and of various colours. At the sonth- 
west corner of the south aisle will be placed the large and richly ornamented 
baptismal font carved in Caen stoue. The interior of the church is not ob- 
structed by galleries; the only projections are the orgau-loft and two small 
galleries for the choir over the two side doorways at the east end. No pews 
or closed seats will be allowed, but open benches will be placed down the 
aisles, constructed with low backs, so as to afford an unobstructed view of 
the interior. The seats will yield ample accommodation for 7,000 persons, 
The bare cost of erecting the building will be £20,000, bnt it is expected 
that a sum of £40,000 will he necessary to complete all the contemplated 
embellishments and improvements, including the tower and spire. 

At the east end of the church is a large sacristy, and adjoining at the north 
east corner are cloisters, which coanect the edifice with a presbytery, con- 
taining a spacious dining-room, and affording accommodation for several 
priests. Abutting on this is a convent for the Sisters of Mercy, and a school 
for 300 children. The conveot is fitted up with kitchens, refectory, dormi- 
tories, a small chape? with a belfry, and will furnish an abode for 13 Sisters 
of Mercy ; whose charity and kind oftices will be distrihuted indiscriminately 
among the members of all religious denominations who may need. assistance. 
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The convent, with its accompanyiag buildings, will cost £7,000. The archi- 
tecture displayed in its construction is of a similar style to that used in the 
building of the church, only more subdued, and of a less expensive descrip- 
tion. Several little torrets and spires are erected in various parts, which give 
it a very pleasing effect. The church and nunnery tngether stand upon an 
acre of ground, measuring 42,000 square feet. The entire edifice is built 
from the design of Mr. Pugin, and built by Mr. Myers, who, during the last 
ten years has heen engaged inthe construction of 37 churches. 

The cathedral will be conseerated and opened for public worship in the 
autumn of the present year; but a considerable time must necessarily elapse 
befare the great tower and spire shall be completed. The subscriptions to- 
wards this gigantic undertaking have, for the most part, been raised in the 
provinces through the exertions of the Rev. Mr. Doyle, who is the principal 
officiating priest. The Earl of Shrewsbury and the late Mr. Benjamin George 
lodges have heen the principal contributors. A considerable sum has also 
been subseribed by the poorer classes inhabiting the parish of St. George. 
The names of the Kiug of Sardinia, the King of Bohemia, and other forcign 
potentates also figure largely in the list of contributors. A liberal donation 
is expected fram Louis Philippe, who, during his stay in England, was a re- 
sident of St. George’s parish. The Roman Catholic chapel in the London- 
road, us sonn as the building is finished, will be converted into an hospital 
for the cure of cancer. The chnreh is the largest structure in Great Bri- 
tain that has been erected by voluntary subscriptions. 


NOTES OF THE WEEK. 


SrronG and urgent representations are being made to obtain a clear 
space at the cast end of the Royal Exchange, efforts which we sincercly hope 
will succeed. If the honses on both sides of Finch-lane were removed, and 
those on the cast side rebuilt as City offices, we believe no loss would be 
sustained by the corporation, while great publie accommodation would be 
afforded. lt would indeed be a shame that a public building of such im- 
portance should be spoiled for a trifle. 

It is an item worth consideration in the progress of the age, that the lec- 
tures at the Royal Institntion are to be considerably extended after Easter, 
so as to include a course on the Arts and Manufactures by Prafessor Cowper, 
and on Fresco aud Decorative Painting, by Mr. Wilson, Director of the 
School of Design. It is by these compliances with the spirit of public im- 
provement that the Rayal Institution will maintain its high standing and 
achieve a position of permanent utility as a superior school of the useful and 
ornamental arts. The exertions ta make it a school of scientific agriculture 
are equally commendable, but do uot so properly come within the sphere of 
our observation. 

The improvements at Eton College exhibit a commendable spirit of im- 
provement, the attention to the sanatory arrangements is very laudable, inas- 
much as it is very necessary. The drainage and ventilation are carefully 
looked to in all the arrangements, and a sanatorium for the sole use of the 
students has been established at Eton Wick, a mile off. Among the new 
buildings is a range of three large houses in the Elizabethan style, two of 
which are completed, opposite to the principal entrance of the college. A 
large hexagonal hall for a mathematical school and lectures is also nearly 
completed. The new Jodge and gateway at the end of the Long Walk Wall 
is the subject of some criticism, but with its small octagon turret makes a 
handsome addition. 

At Orleansville, in Algiers, a beautiful antique marble bust in fine preser- 
yation, has been discovered. Other excavations are going on there. 

The bronze statue of Molière was this week placed on its marble pedestal 
on the fountain at the end of the Rue de Richelieu, at Paris —-The Council 
Genera} of the Seine has determined on publishing the ancient works, manu- 
scripts, acconnts, &c., which it possesses relative to the customs of Paris, 
partienlarly the curious book of Trades of Boyleau.—M. Marachetti has just 
finished his equestrian statue of Napoleon. lt is said that it will surpass all 
his former works.—The hotel Pontalba, next to the English Embassy, and 
one of the most magnificent private residences in Paris, has just been com- 
pleted, it is by M. Visconti in the style of the interior court of the Louvre, 
constructed by Perrault. 

A new hospital of 600 beds is to be erected at Paris, for the northern 
districts, in the Clos St. Lazare, the plans are by M. Gauthier. 

The church of St. Severin, at Paris, one of the finest, is being completely 
restored, and in particular its curious tower. Some new sculpture is 
much admired, and particularly a Descent from the Cross, The new church 
of St. Vincent de Panl, at Paris, is making much progress, and will he com- 
pleted hy the 15th June. The whole of the external works are completed. 

We are sorry to learn that the llotel of the Minister of Foreign Affairs at 
Athens has been burned, and that an attempt was made to set fire to the 
latl of the National Assembly, which fortunately did not succeed. 

The postmasters on the Orleans, Rouen and Strasburg roads have sent in 
a complaint to the French ministry of the losses they have sustained from 
the railways, and the impossibility of carryiag on their contracts. The 
ministry have promised them some relief in the eusning session. 

It is again reported that the Upper Silesian Railway is to be connected 
with the Anstrian lines, aud that the necessary arrangements have heen made 
by the two governments. 

In some excavations on the Augsburg and Donauwerth Railway works, a 
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most interesting discovery has becn made of tombs of the first four centuries 
of our era, belonging to the Celts, Romans and Germans. 

A house has been built at Lyons in the Edinburgh style of twelve stories on 
the side of a hill. It is looked upon as a kind of giant. 

A new chureh is to be built at Berlin, by voluntary contributions, in the 
Exercier Platz. 

A new hath is to be erected at Bagneres de Luchon, by the town council, 
at a cost of £15,000. It is to be worthy of comparison with the buildings 
at the German Brunnen. 

On the archzology of public monuments a course has been opened in the 
military school of St. Cyr. This might be well imitated in England, but we 
have nothing of the kind, not even in our Royal Academy of Arts. 


INSTITUTION OF CIVIL ENGINEERS.—Session 1844, 
January 9.—The Prestpent in the Chair. 


Tue first meeting of the season was held on Tuesday evening 9th instant. 
During the recess several alterations have been made in the rooms of the 
Society: along the sides of the gallery have been placed some handsome cast 
iron open work shelves, and brackets cast and presented by Messrs. Ransome 
and May of Ipswich, for supporting a series of busts of eminent engineers, 
and scientific men. The theatre which was formerly oppressively hat, and 
but dimly lighted, has now two gas lights placed near the ceiling which 
throw a powerful light into all parts of the room. The products of combus- 
tion are carried off by the open-jointed telescopic tubes which have been ap- 
plied by Professor Faraday to lighthouse lanterns, and were described by bim 
at a meeting of the Institution last year. This system of lighting and ven- 
tilation, which was, we understand designed by Mr. Manby, the secretary, 
appeared to be perfectly under control, and was very satisfactory in its 
effects. 

The following papers were read. 


1. By Mr. Jony Story, descriptive of a combination of Cast and Wrought 
fron used in some Bridges on the line of the Bishop Auckland § Weardale 
Railway. A general review of the usual construction and expense of occu- 
pation bridges of brick, stone, timber, and cast iron was given, showing their 
defects. In order to obviate these objections the anthor has introduced 
combined trussed beams of cast and wronght iron, which he contended might 
be advantageously adopted, aud that bridges could he thms constructed at a 
less cost than those of stone, brick, or even of timber. The structure de- 
scribed consisted of longitudinal segmental girders of cast iron, resting on 
masonry abutments: a system of wrought iron tie trussing was applied, and 
struts were placed where requisite, to receive the pressure: when more than 
one principal truss was necessary, they were connected hy transverse braces, 
and distance pieces of cast iron: sockets being cast upon the girders to re- 
ceive the timber joists upon which Dantzic timber planking was spiked. The 
communication was accompanied hy five drawings, illustrating in detail the 
various modes of construction treated of, with estimates of the expense as 
compared with ordinary bridges of similar spans, whence it appeared that the 
cost of the former was much Jess than that of the latter. 


2. By Carraty W. S. Moorsom, Assoc. Inst. C.E., descriptive of a Cast 
tron Bridge over the Avon, near Tewkesbury, on the line of the Birmingham 
and Gloucester Railway. The principal novelty of this work, which was 
proposed, and its execution superintended by Mr. Ward of Falmouth, is the 
mode of constructing the two piers, which were externally of cast iron in 
the form of caissons, each weighing abont 28 tons; the plates composing 
each caisson were put together on a platform erected upon piles over the site 
of the pier, the bottom of the river being levelled by a scoop dredger, the 
caisson was lowered, and some clay being thrown around the exterior, a joint 
was formed so nearly water-tight, that two small pumps drained it in six 
hours. The foundation being thus excavated to the requisite depth, the 
caisson, which sank as the excavation proceeded, was filled with concrete 
and masonry; cap plates were then fixed for supporting eight pillars with 
an entablature, to which was attached one end of the segmental arches 57 ft. 
span, with a versed sine of 5ft. 2in. There were three of these arches, 
each formed of six ribs of cast iron, and two such piers as have heen de- 
scribed, the land abutments being of stoue-work joiniug the embankment of 
the railway. lt was stated that this mode of construction was found to be 
more economical in that peculiar situation than the usual method of fixing 
timber coffer-dams, aud building the piers within them ; the total cost of the 
bridge being only £10,192, and the navigation of the river was not inter- 
rupted during the progress of the work. The paper was illustrated hy 
eighteen remarkably well-executed drawings by Mr. Lutterton. 

3. A paper by Mr. G. W. Hemans, Grad. Tast. C.E., descriptive of a 
Wrought Iron Latlice Bridye erected across the line of the Dublin and 
Drogheda Railway was then read. This bridge, which in construetion is 
similar to the wooden lattice bridges of America,’ nnly substituting wrought 
iroa for timber, is situated about three miles from Dublin over an excavation 
of 36 feet in depth; its span is 84 feet in the clear, and the two lattice 
beams are set parallel to each other, resting at either end on plain stone 


1 [The original inventor of the lattice bridge, was the late Mr. Smart, of 
Westminster Bridge Wharf, Lambeth, who many years since took out letters 
patent for the principle.—Enitoa.] 
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abutments built in the slope. These beams are 10 ft. in depth, and are formed 
by a series of flat iron bars 24 in. wide by % in. thick crossing one another at 
an angle of 15°; at 5 ft. 6 in. above the bottom edge, transverse hearers of 
angle iron are fixed similar to those now used for supporting the decks of 
iron steam vessels, and upon those the planking for the roadway is fastened. 
The account of the mode of construction, and of the raising and fixing the 
lattice beams, by Messrs. Perry of Dublin the contractors, was given in detail, 
and the author statcd that, althongh it was expected that considerable defiec- 
tion wonld occur, which was provided for by forming the beams with a curve 
of 12 in. ia the centre, they did not sink at all cven when heavy weights 
passed over them. The total cost of the structure, including the masonry of 
the abutments was £510. It was stated that this bridge had been crected 
by Mr. Macneill, M .Inst. C. E. in order to test the soundness of this kind of 
structure before he applied it in a bridge of 240 ft. span to carry the Dublin 
and Drogheda Railway over a canal. 

The meeting adjourned to Jannary 16th instant, when it was announced 
that the Annual Meeting would be held for the electiou of the council and 
officers. 


ARCHITECTURE. 


Report of a Course of Lectures delivered by YRornssor COCKERELL, af the 
Royal Academy. 


(Specially reported for this Journal.) 
Lecture Í. 


Mn. Pnestornt—The fine arts, whether they are regarded as an intel- 
lectual gratification intimately connected with mental advancement, or as the 
noblest recreation of which ovr nature is capable, should always be a subject 
of the highest importance amongst a polished and civilized community ; and 
the Professor, however arduous and responsible his dutics may he, will hail 
with satisfaction the returning season of his labours as a public and private 
benefit, so far as he may have it in his power, to illustrate his art by sound 
argument and profitable suggestions: and, as a true lover of his art, will re- 
joice in a candid discussion of its principles, regarding such discussion as a 
whetstone, whereby truth may be elicited and maintained. But the art es- 
pecially which l so badly represent, demands, as a peculiarly learned art, the 
guidance of that experience which may point out the sources of its consti- 
tution, call into exercise the reasoning faculties, and engender a deep iute- 
rest in its behalf. 

Under the blessings of peace, architecture assumes peculiar interest. We 
may daily see the happy effects arising from the encouraging sentiment of 
emulation; expressions of regard for architecture have become almost uni- 
versal; and we can scarcely look into the public prints without discovering 
some cvidence of this fact; parliament for the first time has promoted such 
works, and has given a stimulus to them, which only patronage can give to 
the higher works of art. 

The saying of the painter Barry, that he lived a century too soon, appears 
to be verified in the success which has crowned the exertions of his able 
successor in name; and the lambent flame which this academy has kept 
alive through good and evil report, seems now to shine forth with greater 
lustre. Jow great then should be our eodeavours to qualify ourselves for 
this improved state of things ! 

The study of the fine arts is, as has been truly stated, the study of the 
“true and beautiful in nature.” This science engaged the attention of 
Plato, Aristotle, Socrates, and the ancient philosophers ; the fine arts have 
long been studied in the universities on the Contineot ; and it is now, 1] trust, 
becoming general ia this country. The London University bas already com- 
menced; and Oxford and Cambridge will no doubt follow. An illustrious 
member of Oxford, (Mr. Gracewell,) in a remarkable paper published a few 
weeks ago, recommends a union between literature and the fine arts, and 
remarks that the fine arts being founded on the unchanging moral and intel- 
lectnal nature of man, admit of being taught as dogmatically as the prin- 
ciples of any other science. In this respect they are unlike the useful 
arts; but when the useful arts have procured us the necessaries of life, 
the fine arts are found equally essential to enjoyment. Apollo and the Muses 
are only gifts to such a state of society, whilst they tend to check the progress 
of avarice, pride, and the other vices which follow in their train. 

The arts will hail the proposition of Mr. Gracewell. Such a system, and 
in the hands of scholars, will go far to establish a respect for those branches 
of learning, and by thus uniting the elegancies of literature with thosc of 
art, each will illustrate the other; and by this means employmeot and 
amusement will he found for a large portion of society, who but for such a 
unity would regard the arts as toils. 

The union of literature is obviously essential to the fine arts, and it has 
been ever so since the days of Socrates. The Grecian arts excelled through 
this circumstance. Many of Jocko’s inventions were taken from the sug- 
gestions of the poet ; so with Raphael and Reynolds and others, in whose 
works the suggestions of the poet may clearly be traced. Reynolds no 
doubt derived many ideas from conversation with Burke, Johnson, and other 
literari of the day. But whilst we leave to far more accomplished scholars 
the discussion of the fine arts, we bave practical studies which we must en- 
deavour to obtain and understand as the means of acquiring that greatest of 
all blessings, sound judgment. 
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We know, that like good taste and virtue, sound judgment depends nat 
upon argument, syllogism, or sophistry, but must be cultivated by a beautiful 
and dispassionate revision of the best specimens of art. Philosophical dis- 
cussions upon the sublime and beautiful will always be valuable as one of 
the means of instructions but the subject is so subtle that it is not to be 
circumscribed by language, however logical. It is after all to genius we 
must look for the exact adjustment of those qualities on which the beautiful 
depend. The artist may lay down incoutrovertibly his principles of art, but 
their adoption in particular proportions may not always succeed. To the 
practical student only belong the scruples and the grains of proportion, and 
it is in labour only combined with genius that the philosopher’s stone is to 
he found by the artist. (The Professor here referred to some works of art 
by Palladio and Peruzzi, to show that where to apply the great principle of 
order was peculiarly tle province of the man of genius, und was only to be 
decided by him.) 

The speculative part of the fine arts, without the assistance of manual 
operation, can never attain perfection. Each department of art is of suti- 
cient importance to occupy the whole attention of one man, but it is essen- 
tial in an art where so many details are involved, that the student should 
occasionally he awakened to an enlarged view of the subject, and it is for 
this purpose that } have in former lectures taken extended views of the his- 
tory of our art, and directed your attention to the magnitude of its extent; 
for to know what has been done, is to know what can be done, Charles V. 
said well that a man who possessed many languages, became, in fact, multi 
plied into many individuals, and enjoyed in an increased degree the privilege 
of existence. And the same remark might be applied to the architectural 
historian, whose experience teaches him the peculiarities of different nations, 
and points out to him the propriety or otberwise of peculiar applications to 
particular circumstances. 

We are thus led to consider the practice of the fine arts, as but another 
language by which the moral and political subjects of the day are modelled 
and expressed : and as the literature and language of one period are not appli- 
cable to another age, so is it with the practice of the fine arts. For instance, 
imagine the republication of the Nuremburg Chronicle of 1492, as the 
journal of science of the prescnt day; or of the works of Gore, Spenser or 
Chaucer, for the entertainment of the readers at the West-end of the pre- 
sent day. To follow the same principle in the fioe arts would be equally 
preposterons, 

When Edward III was engaged in his palace at Westminster, he granted 
a precept to—it might be the president of that day—compelling him to 
press all the painters throughout the country to go and assist at Ig. a day. 
Now let us suppose an officer despatched by Her Majesty on a similar expe- 
dition—to procure painters at 1d. a day; what an amusing exhibition should 
we not have! What complaints! What paragraphs ia the newspapers! 
What petitions to the Commons House of Parliament! Thus we find the 
practice ever varying, though the principles remain thesame. We admire 
the works of Chaucer, Gore, and Spcuser, but it is the intrinsic beauty of 
their poetry that we admire, and not the language in which it is dressed : 
so we should he as glad to receive a commission now as in King Edward’s 
time, but it is the compulsion at 1d. a day that we should not like. 

I have also in preceding lectures recommended the study of those reper- 
tories of the experiments of past ages, which whilst they improved the un- 
derstanding, proved the consistency of those great principles on which our 
art is built. Through the means of literature we may discuss the utility of 
popular conccits, and we thus arrive at those things that have received the 
praise of succeeding ages. When we consider, for iostance, that Vitruvius 
composed his rules upon the science of the Greeks, good sense would seem 
to inculcate a respect to such rules; but such respect has not heen awarded 
to them: for myself, however, I can only say, that my daily experience en- 
forces upon me the greatest respect for his authority. 

The Pantheon at Rome isa systyle; now M. Souplot has presumed to depart 
from the practice, and has made his portico merely diastyle, and the conse- 
quence of this startling diversion is, that the portico is meagre and unsatis- 
factory. I cite this instance only as proving my position, that respect 
should be paid to the theories and precepts of great masters if they are found 
to coincide with common sense and good practice. 

Last year, whea the Partheoon was cleared of the ruins, and some of the 
columns were exposed, it was found that there was a gradual rising of the 
columns of the ceotral flank, so that the flank formed the arc of a large circle, 
and not a straight linc from east to west. And tbis is in accordance with 
the principles laid down by Vitruvius, for, he says, if they he set out level 
they will appear to have sunk. This rule, however, has not been followed 
out at the important national work of the church of La Madeleine at Paris, 
and elsewhere. Let us inquire now of experienced builders, and we 
shall find 500 who know not so much as the name of Vitruvius, who will 
tell you when you build a barn, “ be sure to make the roof hog-backed, for 
if you set it out level, it will look as if it had fallen.” So says Mr. Harvey, 
a most respectable builder of Ipswich, and iodeed I have heard it from my 
youth upwards; and thus we find that theory and experience agree. The 
professor in every art, is well justified in repeating to his students, tbe advice 
he has given to them to follow the principles and precepts of great masters 
without hesitation ; if the practice appear strange, still, hesitate not; when 
you have tested the principles by practice, you will find their advantage, and 
will learn from time the reverence they deserve. 

ln enforcing this principle, Pope beautifully observes :— 
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“ You then whose judgment the right course would steer, 
Know well each ancients’ proper character ; 
Ilis fable, subjects, scope in ev’ry page, 
Religion. country, genius of his age.” f 
‘Thence form your judgment, thence your maxims bring, 
And trace the Muses upwards tv their spring.” 
“When first young Marv in his boundless mind, 
A work to ontlast immortal Rome design'd, 
Perhaps he seem'd above the city’s law, 
And but from nature’s fountains seem’d to draw : 
But when t’ examine ev’ry part he came, 
Nature and Homer, were, he found, the same ; 
Convine'd, amaz’d, he checks the bold design, 
And rules as strict his labour’d work confine, 
As if the Stagirite o’er-look’d each line. 
Learn hence for ancient rules a just esteem, 
To copy Nature, is to copy them.” 
By literature then, the student will discover the consistency of great prin- 
ciples in art, and the conformity evinced by all the best authorities, whilst he 
will detect the fallacies of many pretenders, and the filchings and borrowings 
of ambitions authors. 

In my last course, I invited you to consider this matter attentively, and, 
above all, I enjoined you to avail yourselves of every opportunity of seeking 
the hest works, and of recording your opinion of them, always under the con- 
viction that success must depend upon yourselves. 1 have referred to those 
preceding lectures: Ist. Because they apply only to the practice of the fine 
arts as they present themselves to the eye and the understanding, in which 
department these studies are essential. 2nd. Because the mathematical 
principles of au art form but a part of our consideration, and 3rd. Because 
the limitation of these lectures prevents our going over those grounds again, 
and requires that we should take a new line every year to fill up the measure 
of their utility. But I must remind you that though the lectures of this 
institution are unavoidably limited, that deficiency is greatly diminished by 
the liberality of other institutions. I refer more particularly to the London 
University and King’s College, where the accomplished Professors give lec- 
tures almost weekly upon all the arts and sciences. You must be led to 
practice these arts before experience cau be gained. Genius is a gift; and 
invention, nature only can bestow on ns; but, be it remembered, that taste is 
the offspring of learning and a just education, and is always more or less 
within our power. 

Let us now consider for a moment the present state of our art, and what 
is going on in this country. The actual state of architectural taste in Europe 
is remarkable. Since the revival of learning in the 15th century, the supre- 
macy of Greece and Rome was readily admitted. Dryden and Pope had pro- 
mulgated those Jaws which were regarded as the standard of good taste, all 
seemed settled, and no one ventured to doubt the prevailing sentiments, and 
the pursuit of taste in the best circles had acquired the utmost popularity. 
This was sustained by the writers of the middle and last century, but gradu- 
ally lost its ascendancy before the great convulsions and political struggles 
which disturbed the empire at the end of the last century. Universal scep- 
ticism was raised upon all heretofore received doctrines; the test of reason 
was applied to every pursuit, and some artists whose critical works have had 
an effect upon onr art, applied the doctrines of Bentham and the utilitarians, 
M. Duront, a respectable lecturer for many years at the Polytechnic Institu. 
tion at Paris, refers all the problems of architectnre to utility, He says 
there are no absurd rules of proportion that can be generally applied, because 
every building must differ in its wants; all features of which the use is not 
apparent, he proseribes. He abandons the base of a column as superfluous, 
when a column is built upon a column; for says he “ has it not been proved 
that the base is not necessary for strength;’’ he proscribes all ornament in 
the structure, and recommends nothing that is not required to produce con- 
venience, solidity, salubrity, regularity, and simplicity. Such were the doc- 
trines that affected our art, as well as the political and social world during 
these years, which brought us to that startling simplicity from which we have 
now happily revolted. Jleresies and Jatitudinariau views are as dangerous 
as the utilitarian doctrines. The student doubts if there be any fixed prin- 
ciples, and sighs for something which may satisfy that inborn desire of the 
mind for some standard of excellence to which he may refer. 

lt was extremely natural, on the recovery of Europe from the desolation 
of war in 1814, that we should deplore our sad departure from the rules of 
the fine arts, which were formerly in general acceptation. Long uaused to 
that refined criticism, which experience can only arrive at, no wonder that 
we should fail to distinguish the good from the bad in former models, and 
should seize all that was presented to us. Like the youthful appetite, which 
swallows voraciously whatever has the semblance of nourishmeat, the artistic 
mind of Europe, during the tast 30 years, has been wholly occupied in di- 
gesting those materials, and there is scarcely a school which has not been 
canvassed, criticised, aud reproduced. This is on the wane, and Europe’s 

wind is bent on asserting its own right to think and act for itself. To study 
departed excellence too intimately only extinguishes natural genius, and we 
become copyists, sinking under the errors of those we copy. We become man- 
nerists instead of originalists. If there be no originality there can be no 
improvement; if no deviation from existing models, there can be no progres- 
sion: whilst, to be original, is to escape from bondage, and at least to ac- 
quire the possibility of being superior. To these reflections may follow the 
inquiry, “ But if we cease to follow existing models, how shall we find that 
exceeding skill which we do find?” This is a question l cannot pretend to 
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answer, other than by saying that when you have a work to inyent, you should 
put away all former notions; be animated only by the wants and require- 
ments of the building, the materials to be procured, and the genus loci. Then 
let your invention proceed upon a natural view of these elements, without 
servility to any existing model. 

Pedantry and ignorance are the two great enemies to the progress of our 
work. The pedantry of this age in architecture, arises from a small idea of 
the importance of the art itself. It has not been deemed of that essential 
importance to the character of the state, in which it was formerly held. Be- 
fore the all-engrossing importance of war, or other vast operations affectiug 
society, pedautry takes flight. 

We must qualify ourselves for our profession by study and experience. 
These courses once gone through, we must exercise our own genius. The 
great captain of our day has no douht studied every military tactic from Se- 
sostris to Vauban, but he never for a moment thought of resorting to any 
of those tactics in the achievement of his glorious vietories; his only thought 
was how to suit his means to the necessity, his materials to the case, and the 
genus loci—and then his operations proceeded. 

On his side, your Professor has felt alt the importance of his duty, in the 
deep conviction that, however humble the secd he may sow in good soil, it 
may grow into a great tree, whose branches may extend to distant lands. He 
must hear in mind that he is acting amongst the richest and most powerful 
people in the world; that England’s sons cover not only this land, but the 
continents of America and Asia, with their works, which do homage to the 
superior education and skill of Britain. Often we may see the most magni- 
ficent works in those countries raised from some office in this metropolis— 
some individual who may have derived his instruction from Sir John Soane 
or Peter Nicholson, and have carried his experience, and the superior learn- 
ing of this country, into the presence of the autocrats and potentates of 
foreign countries; thus verifying tne words of the prophet, ‘‘Seest thou a 
man who delighteth in business, he shall stand before kings.” England, in- 
deed, is like a great hive, from which the bees swarm, and carry honey into 
other lands. Two remarkable instances occur to me of this fact. Mr. La- 
drone, a pupil of my father’s, sent me, some years ago, the plans of the 
capitol of Washington, which was built by him. M. Moutferron, at that tine 
a young man of no repute in Paris, is now architect to the Emperor of Rus- 
sia, and is engaged in building the church of St. lsaac. This is a magnificent 
structure; the section of the portico is like St. Paul’s, but it is made of iron, 
and is contracted for by Mr. Baird. 

Your Professor, then, considering the great importance of his duties in 
this respect, must omit nothing which his own, or the experience of others, 
has taught him. To interest you, therefore, he endeavours to acquaint him- 
self with the movements in those nations which are before us in the fine 
arts. It is ov this account that he visited our neighbours in Paris last year, 
and those oo the Rhine this year, because, with the nature of their habits, 
they are more addicted to follow the fine arts than ourselves. With the 
blessing of peace greater public works have been accomplished there than 
here, and there the most liberal patronage is bestowed upon all the followers 
of the fine arts, whilst this country labuurs uuder the incubus of a national 
debt. 

I purpose, in the present course, to direct your attention to the fashionable 
architecture of the day, and to referto the much discussed subject of church 
building. These fashionable buildings in a country arise from many remote 
causes, which it is difficult to recognize—such as the moral condition of the 
people, their habits and government, the poetical vcin of thought which 
prevails, politics, religion, &c. Aud the fashioas change greatly with the 
age. When I first entered the profession, the Egyptian architecture was 
esteemed the most beautiful. We are not so susceptible of mode here, as 
our Gallic neighbours; but in France there was not a chimney of that day 
that was not covered with hieroglyphics, or shaped like a mummy. After 
that the Indian architecture prevailed, aud George IV. adopted it in his pa- 
vilion at Brighton. And so on. 

Such fashions will ever prevail, and certain deference must he paid to 
them, but in this fashion, as in dress, the weakest will take the extremes, 
whilst the prudent will only show a certain degree of conformity to it. I 
would suggest to the students that it is always necessary to refer to what 
may be called the tributary streams of art, for aid and assistance—especially 
to our Universities. The example of the accomplished Master of Trinity 
College, Cambridge, has been followed by a society not inferior io zeal, and 
it has taken the scieuce of church building under its especial protection, on 
which subject it promulgates laws from head-quarters with the greatest con- 
fidence; and we can have no stronger proof of the favour in which our art is 
held, than the success which has marked the progress of the Camden Society. 
These gentlemen have limited their views to one style of architecture, and 
admit none other worthy to be used in a Christian church. They shut out 
all the rest of the world from their privileges, and adopt the architecture of 
the 13th ceninry as the best adapted to this holy subject of church huilding. 
We admire the singleness of these gentlemen, so far as it goes, and shalt 
endeavour to revive this subject in order to give a fair view of the matter, but 
not for the purpose of retaliating on those gentlemen terms which have already 
driven from the society the Bishop of London, the Bishop of Armagh, Pro- 
fessor Willis, Professor Sedgwick, the Master of Trinity, aud others; and the 
students will find in this renunciation of the doctrines of the Camden Society, 
the danger of relying on such authority, 
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ARCHITECTURE. 


Lecture II. By Prorgssor CocKERELL. 


(Specially reported for this Journal.) 


The Professor, who intimated in his last lecture that it was his intention 
to refer more particularly to church architecture commenced by remarking 
that the intimate connexion of religion with their art, threw, as it were, a veil 
of sanctity over all their proceedings. The most illustrious professora of the 
art were remarkable for their piety; they were wont to have solemn maases, 
and to offer up prayers upon the commencement of any great undertaking. 
“ Unless the Lord build the house,” said they, “ we labour but in vain.” That 
Sir Christopher Wren was fully conscious of the aanctity of the undertaking 
in which he was engaged when buildiog St. Paul’s Cathedral, was clearly 
evinced by an order which he had exhibited over the building, prohibiting 
the use of oaths amongst the workmen upov pain of instant dismissal. It 
was indeed a fact, that whilst an acquaintance with many branches of learning 
induced to scepticism, the study of the true and beautiful led to piety. 

lt had unfortunately happened that hitherto we had had no original style 
of architecture suited to the ritual and formularies of the Protestant church. 
In the 16th century our churches were made copiea of the then existing 
Popish churches, and these forms had been perpetuated up to thia very day. 
The time, however, would shortly come when Protestant churchea should 
have a style of their own more suited to their worship, and more lovely than 
the mother whence they sprung. “ Mater pulchra, fitia pulchrior.” 

The commissioners appointed in the reign of Queen Anne to inquire into 
the matter of church architecture had aucceeded in leaving some beautiful 
specimens of their taste, hut they spent upon eleven churchea what was 
meant to serve fifty, and otherwise did not perform their duty as could have 
been wished. Such an enormous outlay and such a departure from duty 
thereby involved could not have occurred in France, where the government 
took such mattera under their special cognizance and protection, for the 
Institute would at once have been consulted, who would have reported 
to the Ecclesiastical Commissioners the course most proper for them to pur- 
aue. In our country it was a most melancholy fact that whilat other aub- 
jecta of far less importance constantly received the supervision of the state, 
such matters as these were entirely left to chance—to the accident of learned 
men, or otherwise, who might preside at the time. The consequence of 
such a syatem waa the perpetuation of enormous heresies in art. 

Since the 16th century then, the form of the papal temple had been re- 
tained, and the basilica of the western world had been retained with it; 
and how deeply rooted was the feeling in favour of the basilica, might be 
imagined from the fact that almost all the churchea of the present day were 
in that form. 

The Camden Society had decided upon the pointed style of architecture of 
the 13th and 15th centuries, aa the best adapted to Christian churches. That 
that style exceeded many otherain boldnesa of design, it was not to be denied, 
but that it excelled in suitablenesa to the ritual, was a very questionable 
point which it would be desirable to discuss; and, in doing so hereafter, 
he should direct the attention of the studenta to the plan aud distribu- 
tion rather than to the elevation; to the fundamental syatem of the struc- 
ture appealing to the understanding, rather than to superficial forms appeal- 
ing only to the eye. The Camden Society seemed to catch at that which 
was gratifying to the eye, whilst they passed over the more important details 
which recommended themselves to the understanding. The amateur gene- 
rally, indeed, understood by architecture, the elevation only, but the intelli- 
kent architec! regarded the disposition and the plan as the two basea of his 
work. 

The forms of churches employed by Constantine were four. 1, The ba- 
silica; 2, The circular; 3, The octagonal; 4, The square or oblong. There 
were 18 hasilicas in Rome, and St. Augustine introduced that form into this 
country in the year 596. 

The second form was employed by St. Helena, the mother of Constantine, 
who was a native of York. Thatform was probably adopted from the tomb 
which she built at the holy sepulchre, and waa in pretty general use until the 
dissolution, in 1312, of the Knights Templara’ body, who employed that form 
in imitation of [the sepulchre of Christ, which they were appointed to guard. 
The octagonal form was also employed by Constantine, in Antioch, of which 
the church in Aix-la-Chapelle, hy Charlemagne, was no doubt a copy; and 
this form was admirably adapted for the purpose of separating the male and 
female worshippers, as was then customary. Ita adaptation to our ritual waa 
well exemplified 1n the church of St. Dunstan, in Fleet Street, hy Mr. Shaw. 

The Fourth form, a aquare, like the basilica, was divided into three parta, 
having a nave and two aislea, and the centre of the nave was surmounted 
by a dome. This form waa called indronicd formå. It was remarkably 
well suited to the protestant ritual. It was still employed in the Greek 
church, sometimes tetrastyle, and there were also a great many of that 
form in Germany. The four columns supporting the dome were, accord- 
ing to some writers, symbolical of the four evangelists. It was custo- 
mary to run up these domes to a very great height; Ensebiua saya of Con- 
Staatine, “ad summam altitudinem, erexit, &c.” Two principal ‘types now 
contended for the pre-eminence, the Basilica, and the Byzantine, or vertical 
type. The Byzantine appeared best suited to ua: as in the Byzantine style, 
we required galleries; but our ritual did not require the long nave and aisles 
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through which the Roman Catholic waa accustomed to view the Host. Pil- 
lara were an obstruction to the ritual of our church, aod the fewer the 
pillars the hetter. With regard to the exterior, in his opinion, a large 
dome on the centre of the church, with smaller domes clustered around, 
afforded a very beautiful view. Our own church of St. Stephen, Walbrook, 
was a remarkable specimen of the beautiful grouping of domes, but it waa 
unfortunately almost entirely hid from the gaze by the buildings with which 
it was surrounded. 

The fact of the Russian churches being generally built after the Byzantine 
type furnished another reason in favour of that form, for the Russiana were 
early converted to Christianity by missionaries from Constantinople, where the 
Byzantine form prevailed. 

A glorious opportunity was offered by the Fire of London for suiting the 
templea of Christians to the uses and rubrica of our church. The matter was 
entrusted to the learned Archbishop Sancroft and Bishop Compton,—than 
whom, perhaps, no better qualified persona could have heen found,—and 
aided by the immortal Wren, they left some beautiful models, as a living tes- 
timony of the genius with which they were inspired. One great reproach, 
which must adhere to Wren, was his modesty, which prevented his giving 
publicity to the principles by which he was guided in the execution of his 
worka; had he left behind him any principles upon which he himself acted, 
they would mast assuredly be regarded as canons by the students of the pre- 
eent day. 

The learned Professor concluded his lecture by referring to church nomene 
clature. He thought that the cardinal virtues and graces might well be ap- 
plied as the names of churches. The ecclesiologist appeared to be hard 
pushed for names, when he recommended such a one as St. John Pantiana, 
which, saya the Ecclesiologis¢, ‘‘ Though aa uncommon, isa very beautiful 
name.” If euphony were all that was cared for, it would be easy enough to 
find plenty of pretty names; hut he thought something more should be 
aimed at than a mere pleasing sound. 

[We had hoped to have afforded nur readers much gratification by pub- 
lishing the lectures of Professor Cockerell on this highly interesting subject 
at full length, aa we did in our last number with his first lecture. Professor 
Cockerell has, however, intimated to our reporter that it ia not his desire to 
have his lecture fully reported, and has given him to understand, that an at- 
tempt at a verbatim report in future would cause his exclusion altogether 
from the course. We are consequently enabled this week to do no more 
than present our readers with a very faint outline of the Professor’s second 
lecture; and aa that gentleman does not object to the publication of a brief 
abstract, we shall, with his kind permission, publish his remaining lectures 
in that form. We very much regret that we shall thus be precluded from 
presentiag to the public his very admirable expositions of the art which he 
to ably represents.—Enp. C. E. & A. Joug.) 


TLAM HALL. 


Sra—There should be no occasion for making this inquiry, as the infor- 
mation should have been supplied by the account which induces me to seek 
further particulars relative to what appeara to be a superior specimen of its 
kind. Ilam Ilall, Derbyshire, the seat of Mr. Watta Russell, ia said to 
have been erected “a few yeara ago,” and to be remarkable for the ‘‘ happy 
unison of both exterior and interior magnifcence” displayed in it; the 
entrance hall and armoury being “finished off” in oriental magnificence. 
Nevertheless, there is nothing further said to bear out such character, nor 
are we told who was the architect of so superior a work, although his name 
might very well have been mentioned, notwithstanding the “ waut of space,” 
which seems to be the never failing excuse for withholding matters of posi- 
tive information, perhaps at the very same time that the writer is evidently 
ekeing out his paragraphs with more twaddle or fustian—as is the case when 
we are told that “ what renders the charm still greater, is the perfect feeling 
of domestic comfort which remains unsullied by the grandeur which sur- 
rounds us.” The idea of being “ unsullied by grandeur,” is certainly a new 
one. What description there is of the mansion is given only in a coarse and 
vilely drawa lithograph, which, however, serves to show that the structure 
is chiefly in the Elizabethan style, uausually picturesque in outline and in the 
grouping of its parts. Beyond this, nothing is to be made out, all besides 
being left to the imagination—ta be shaped out for themselves hy those 
who can perceive what beauties of detail and exccution auch a subject is 
capable of. 

I would, therefore, fain elicit from some one of your readers, should any 
of them have visited the building—or from the architect himself, should this 
meet his eye, a more satisfactory and intelligible account of it. For anony- 
mousnesa in architecture no reasonable motive of any kind can be assigned; 
certainly not, where a building would reflect credit upon the name of its 
author. Even the paltry lithograph view above-mentioned haa the name of 
the artist holdly stuck at one corner of it; therefore, he is evidently neither 
ashamed of his handy-work, nor at all loth to receive whatever fame it may 
bring him. I remain, 

Yours, &e, 
INQUIRER. 


THE JOINT RAILWAY TERMINUS, LONDON_ BRIDGE. 


Sin—Ohserving a paragraph in page 454 of the Journal for January, 
professing to correct the statement in the Journal for December last, de- 
scrihing the works of the new joint railway station at London Bridge, the 
object of which appears to be to produce the impression that the design for 
the façade building did not emanate from the writer, I rely on your high 
sense of justice and impartiality for the insertion of the following particulars, 
which will explain the circumstances under which the design was produced, 
and remove any misconception which might arise from the ambiguous word- 
ing of the paragraph | allude to. 

Soon after the commencement of the proceedings, Mr. Roberts hecame 
seriously indisposed, and was laid up for several weeks, just at a time when 
it was extremely important that the plan and elevation of the façade build- 
ing should he definitely settled, in order that the substructure works then 
executing by the Greenwich company should not be delayed, and should be 
adapted to receive that portion of the superstructure of the façade building, 
hereafter to be raised upon it; and on this acconnt it was, as well as on ac- 
count of the deficiency of accommndation iu Mr. Robert's original plan, 
that I was directed in the preparation of an entirely new plan, laid out on 
the principle of providing distinct waiting rooms for first and second class 
passengers, which of course involved the necessity for a new elevation for 
the façade, which I was alse directed to prepare, in composing which, how- 
ever, I was left entirely free as to the choice of style and mode of treatment, 
being confined only as to the height of the building by an agreement previ- 
ously existing with St. Thomas’s lospital. It was considered desirable that 
the design should also comprise the new hooking offices of the Greenwich 
Railway company, so as to form when completed one uniform elevation, and 
on presenting it to Mr. George Smith, (the architect to that company,) it 
was readily adopted hy him as to its distinctive features, and subsequently 
with the addition of the campanile, designed hy me, and a slight increase in 
the height of the principal building, (which it was afterwards discovered 
could be obtained,) the design was finally approved by the hoards of the 
joint station committee, and of the Greenwich Railway company; and it 
was not until some time after this that Mr. Raberts was sufficiently recovered 
to resume his official duties. 

With respect to the details, which it is stated in page 454 “were left more 
immediately under the direction of Mr. Roberts,” it is true that by his par- 
ticular desire the fret in the lower frieze was introdnced, square balusters 
used instead of round, the centre console under the balconies, and the vases 
upon them left out, and rustic quain stones added to the sonth angle of the 
parcels office; with these exceptions every detail has heen executed as origi- 
nally designed by me. Under the circumstances it was to he expected that 
opportunities for alteration would he sought for; whether these alterations 
are also improvements may perhaps admit of question, and I have mentioned 
them that your readers may form a correct opinion as to their extent and 
value; but if the original conception of an architectural design, and of its 
details as actnally executed, can confer a propriety in it, I think there can 
be but one opinion as to whom that propriety in the present instance rightfully 
belongs. 

Tam, Sir, 
Your very obedient servant, 
13, Judd Place East, New Road, Tuomas TURNER, 
January 11th, 1844. 


SIR JOSIUA REYNOLDS. 


Srr—On the 26th of December, it was asserted hy the Times, in a review 
of Sir David Wilkie’s life, “ That Edmund Burke touched up, if he did not 
write, the best af Sir Joshua's Academy discourses.” I knew the folly of 
this expladed suspicion, and I wrote a temperate letter to the Times stating 
the origin of the injustice, and the reasons to conclude there was no fonnda- 
tion for it. The Times announced “ they saw no reason for publishmy Mr. 
Haydon's letter.” Now there was every reason for doing sa, because it was 
an unjust accusation, and it was the duty of the editor to publish the reasons 
against it. Owing entirely to the ignorance of the nation as to the degree 
of intellect required to be a great painter at the time this calumny was first 
started, do I principally attribute that it was so innocently helieved, for what 
was the foundation of it? The insinuation that Reynolds was imperfectly 
educated and could not have written so well. : 

It is well known there existed ahont 50 or 60 years ago, a writer, under 
the anonymous name of Antony Pasquin, who used to obtain money by 
threatening disclosures: he got huld of two or three letters of Reynolds’, 
which he asserted Sir Joshua wrote to a lady from Minora, during his 
voyage to Italy, and that the spelling was had: on this discovery the suspi- 
cion is founded, not considering that if the letters were genuine, spelling 
badly was no evidence of not heing able to think originally, for many of tha 
greatest men of the last century were very bad spellers. Sir Joshua can- 
didly ailuded to the suspicion of being helped by his friends, but he denied 
it positively, yet acknowledging he had benefitted hy their conversation, for 
says he in his papers published by Malone, “the observations they make on 
Baez and philosophy I applied to our art, with what success 1 leave you to 
conclude. 
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Reynolds’ love of truth was proverbial, and if this had not been the real 
fact he would have scorned the affirmation. Malone says he was asked “ if 
the discourses were not found in the hand-writing of other people after Sir 
Joshna’s death;” he replies, “ none whatever,” and four he found warm from 
the brain in his own hand. Malone concludes, “1 am as fully persuaded the 
discourses were wholly composed by Sir Joshua, as I am certain at this 
moment I am employing my pen in vindication of his fame.” Reynolds 
affirms he wrate his own discourses. Pasquin insinuates he did not. The 
evidence then rests on the relative credibility of two men, and which ought 
the world to believe? Pasquin, who was hunted from society, as a literary 
assassin, and died from a heating he got from an exasperated man of honour, 
or Reynolds, whose whole life was devoted to integrity and a virtuous em- 
ployment, whose word was his bond, who died regretted hy society, and 
was followed to the grave by the most distinguished men of the day! The 
question must not he asked, it is an insult. “ Few eminent artists have 
written well,” says the critic; this is not justly stated—few artists have 
written at all: but those who have, have written well, viz., Apelles and 
Euphranor, Michael Angelo and Leonardo, Rubens and Reynolds, were all 
eminent, and have al] written well. 

To conclude, it is not too much to say, Burke could not have written the 
discourse, the style is so pure, nor could Johnson. The style is an emblem 
of Reynolds’ own nature, modest, calm, unaffected, and heautiful ; they were 
the deductions of his own mind, and written by his own hand, and it was 
not just of the Times so to assault the illustrious dead and then refuse his 
justification. 

B. R. Hayvon, 

London, Jan. 11th, 1844. 


SASH-SUSPENDER. 


For which the Silver Isis Medal of the Society of Arts, London, was 
presented to Mr. Jabez Osborn, and reported in their Transactions. 


Tue ordinary mode of 
banging window-sashes is by 
nailing the suspension ropes 
to the sides of the sash, which 
practice is very inconvenient 
when it becomes necessary to 
remove the sash from its 
frame, either for the purpose 
of repairing or cleaning it; 
both the woodwork of the 
sash and the line itself are 
destroyed by the nails, if the 
sash is frequently removed 
for either purpose. Mr. Os- 
born’s plan entirely obviates 
these objections. 

Fig. lis a section of part 
of a sash A A and frame B B, 
in which it slides as usual. 
Fig. 2 is a side view of the 
sash, 

When the sash isin use, the 
line D C is attached to it by 
a knot in the end of the line 
being inserted in a hole slope 
ing upwards, as at E, but 
when it is required to move 
the sash from its frame, the line D C is let into a groove in the frame, 
aud the knob placed in an aperture F (fig. 1) similar to the aperture in 
the sash. 


Rela 


THE CONCILIATION HALL, DUBLIN. 


Sin—Having read the ‘‘ Observations on Architects and Architecture,” by 
Dr. Fulton, in the Journal for the present month, I beg to correct an error 
relative to the abave fabric into which he has fallen, Although J am quite 
ready to hear testimony to the justice of the séricdures he has passed on the 
“ offspring of a Martin,” still I wonder how a person of such good taste as 
the Doctor, could commence without nausea to operate on so illegitimate a 
subject for dissection: or waste his time analysing a mass of incongruities 
such as every one was prepared for who had heard of the undertaker to 
whom the Jaying oud of the bady, and the construction and decoration of the 
sheli were entrusted. N 

There was not any competition invited, and consequently no “committee 
nf selection” appointed to decide on the merits of a design, or the fairness 
of an estimate, (the contractor in this case heing the architect,) the Mecæ- 
nases of the Corn Exchange deeming such things unimportant, when neg- 
lected genius was to he cncouraged, and one of the fraternity advanced; such 
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noble minded disinterestedness is worthy of the men who aspire to create a 
“ national schoot of art,” however the policy of insulting the whole profes- 
sion may be questinned. For myself, I had every hope that the contractor 
and architect for the Coociliation Hall would prove worthy of his patrons, 
and fully realise the expectations they had formed of his abilities, and no 
doaht when the union is repealed, they will find in the veteran undertaker a 
person every way qualified to undertake the high office of “ Surveyor-General 
of Public Works for the Kingdom of Ireland.” hee 
Milford, Jan. 13th, 1844. 


PACIFIC STEAM NAVIGATION. 


Mr. WHEELWRIGHT’S Report on Steam Navigation in the Pacifice, with 
an Account of the Coal Mines of Chile and Panama.—1843. 


Ir a proof were wanting of the extended nature of our steam navi- 
gation and commercial interests, it would readily be found in the pro- 
minent subjects of discussion at this moment, in connexion with trans- 
atlantic and West Indian steam navigation, and the communication 
with the Red Sea, India, the Brazilian coasts, and the Pacific. Atthe 
same time that our operations are thus extended, it is to be regretted 
that they are not equally profitable, from circumstances which we shall 
perhaps, ourselves, be called upon to discuss and consider on a sub- 
sequent occasion, It is further to be regretted, at the same time, that 
it presents a curious feature in the history of the subject, that a violent 
and injurious paper warfare is going on between the projectors and 
the companies. As if it were not sufficient to have a contest between 
Mr. MacQueen and the Royal Mail Steam Packet Company, Mr. 
Waghorn and the Peninsular and Oriental, Mr. Heathorn and the 
Bahia, we have a new element of discord in the controversy between 
Mr. Wheelwright and the Pacific Steam Navigation Company, of 
which the pamphlet now under consideration is the opening protocol. 
We need scarcely say that we view such a combination of disturbing 
circumstances with sincere pain for the result; on whichever side the 
victory may be, it is sure to be to the injury of both combatants. Wars 
of all kinds are active processes of destruction, whether fought on the 
reeking battle field, or with the less sanguinary but atrabilarious weapons 
of pen and ink, and, under present circumstances, property is depre= 
ciated to a fearful extent. Of the four companies named, the shares 
of all are miserably below their real value, and nearly unsaleable, 
while a general distrust as to investment in this class of property is 
being gradually diffused. 

The casus belli, in the present instance, is a simple one, and re- 
quires but to be stated to be thorongbly understood, and, in succinctly 
stating it, we believe we shall be doing much more good than if we 
recapitulated the invectives and inuendoes with which Mr. Wheel- 
wriglit’s book is charged. Mr. Wheelwright is a fine specimen of the 
merchant captain, of that class to whose energies, to whose industry, 
and to whose researches this country is largely indebted for the exten- 
sion of its commerce and naval supremacy —employed for many years in 
the Pacific, the desire of introducing steam navigatiun on the coasts of 
the Spanish American countries, and of establishing an active commu- 
nication with this country, took strong possession of him. For a lang 
while he laboured assiduvusly in this cause, and by dint of great ex- 
ertion, he succeeded in obtaining from the various governments exten- 
sive and valuable privileges conditivnat on his carrying his plan into 
effect. This preliminary step taken, of preparing the local interest, 
Mr. Wheelwright came to this country at a most unfavourable period 
for such a mission, every class of enterprise and industry suffering 
under the severest and apparently most hopeless depression. Ulti- 
mately, however, Mr. Wheelwright succeeded in inducing some of the 
influential merchants connected with the Royal Mail Steam Packet 
Company, and with Soutli American commerce, to take up the plan, 
and, in 1838, a Board of Directors was formed. At the same time, 
among Mr. Wheelwright’s own connexion in Liverpool and Glasgow, a 
large number of shares was taken. After various delays in October, 
1839, a contract was entered into for two steamers to be built in Lon- 
don, and to be named the Chile and Peru. In 1840 a royal charter was 
obtained limiting the responsihility of the shareholders to the amount 
of the shares. By this time (the end of 1840) the period was ap- 
proaching, at which the privileges granted by the local governments 
would have expired, and it became necessary to send Mr. Wheel- 
wright to the Pacific to obtain their renewal, and prepare for the 
teception of the steamers. In this mission he succeeded, and before 
the end of 1540, the two steamers arrived at their destinations. Here 
two new difficulties arose, the Royal Mail Steam Company’s vessel 
was removed from the Chugres station, so that the Panama traffic was 
virtually cut off, while from the hurried manner in which the Peru and 
Chile were sent out, adequate measures could not be taken for the 
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supply of coals. One cargo of 600 tons of new Welsh coal, turned 
ont a complete failure, and injured the machinery considerably. Cap- 
tain Wheelwright was here again thrown upon his resources, and set 
about obtaining coal from the coast. After vainly trying the rivers 
Maule, Laraquita, and Valdiera, Mr. Wheelwright began working the 
mines of Talcahuano, which he had already explored in 1834. Of 
these mines he obtained a lease, and soon raised large supplies of ser- 
viceable coal, of which nearly 5000 tons have since been taken at 
an expense of about 15s. per ton, while “shafts have been sunk to the 
depth of more than 100ft.; machinery for raising the coal has been 
made, workshops built, coal screens and coal carts provided; a mole 
300 ft. long constrncted; a railroad formed from the working shaft to 
the end of the mole; a breakwater erected for the protection of the 
mines; launcbes built to convey the coal on board; in fact, all the 
conveniences and material provided for the effectual keeping up and 
working the mines. And all these important advantages have been 
secured at an expense of only £2194, and under judicious arrange- 
ments a full and ample supply of coal may always be provided.” 

Having effected this, Mr. Wheelwright remained in superintendence 
of the affairs in the Pacific till the end of 1842, when, at the request 
of the Directors, he returned to England, in his way exploring the 
Isthmus of Panama, and the supply of coal there. Now, however, 
we come to the tragic part of the performance. Hitberto we have 
had to laud Mr. Wheelwright’s energy, industry and enterprise, the 
skill with which he combated obstacles and provided resources for 
the conduct of the undertaking. No men, however, are faultless, still 
less projectors, and Mr. Wheelwright, like too many of bis brethren, 
had early in the enterprise invalved himself in disputation. The school 
in which his energy and enterprise had been best cultivated, the mer- 
chant navy, ts but a poor school for discipline, things are carried out 
upon too small a scale, and the relations are too simple to suggest the 
artificial expedients requisite in large undertakings, and where many 
individuals are concerned. Captain Wheelwright, while acting as 
superintendent of the company’s affairs in the Pacific, thought only of 
the services he had performed in the snggestion of the undertaking 
and the formation of the company, and of the large stake he aad his 
friends held init. He felt a deep interest in it both personal and pe- 
cuniary, and while he assumed a high degree of authority to himself, 
he freely expressed his sentiments on the acts of the executive at 
home. He forgot that as superintendent he ceased to be a partner, 
and that instead of having to deal with mercantile co-partners, he was 
under the official superiority, not of Messrs. George Brown, J.R. Tem- 
pleman, J. N. Daniel, &c., but of an abstract body, the Directors of the 
Pacific Steam Navigation Company, and on several occasions he in- 
dulged himself not only in insubordinate strictures on the conduct of the 
Directors in his correspondence with them, but also in his communica- 
tions with his co-officials and third parties at home, shareholders in the 
company. No board, whether they had acted rightly or wrongly, could 
either consistently with their own dignity or with tbe interests of the 
company which they represented, submit to this, and they firmly but 
courteously called Mr. Wheelwright’s attention to the subject, at the 
same time that they showed every confidence in Mr. Wheelwrigbt’s 
proceedings, and every disposition to allow him the legitimate exer- 
cise of his own discretion and responsibility, (p. 43, 40, &c.) A course 
hke that pursued by Mr. Wheelwright was bid enough when carried on 
at a distance, but still worse when he came into personal contact with 
those over whom he seemed to consider that he rather held the superio- 
rity, than that he was bound to recognise itin them. He seems to have 
been totally incapable to discriminate between A & Band C & D, as pri- 
vate individuals and as abstract personages engaged in the manage- 
ment of the affairs of the company. Being at the same time totally 
ignorant of the mode of conducting public business, he was ever led 
into fresh difficulties, and ready to give and to take umbrage on the 
must trivial occasions. Thus it is one of his grievances, as stated by 
a partizan, that he was always politely requested to leave the board- 
room while the directors were engaged in discussion, a course of proe 
ceeding which is well known to every one who has had experience in 
committee business, and at which it could be supposed that few offi- 
cers of a company could take umbrage, and still fewer expose them- 
selves by making it a ground ef public complaint. However, Mr. 
Wheelwright’s grievances did not end here, he brought pienty of 
others about his ears, which forced on the directors his dismissal. 

As to Mr. Wheelwright’s charges aguinst the directors, they have 
been fully considered by them, and are not worth goivg into, neither 
should we do good by engaging in a controversy of the kind. We 
think Mr. Wheelwright and everybody else may very quietly dismiss 
them. We have every respect for Mr. Wheelwright’s public ser- 
vices, and we have every wish for the success of the enterprise, and 
we have only alluded to the subject of this pamphlet in the hopes 
that some attention may be paid to the earnest expression of our dee 
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sire that this crimination and recrimination may cease on each side. 
Mr. Wheelwright’s services are great and ought to be remunerated, 
at the same time by his own act he has precluded his re-instatement 
in tbe active superintendence of the company’s affairs. He cannot 
bope that he can succeed in displacing the London directors, sup- 
ported as they are by so many influential capitalists and large holders, 
neither can they expect that Mr. Wheelwright can remain in opposi- 
tion without great detriment to the credit of the compaoy, and with- 
ont a serions depreciation of the value of its shares, Let Mr. Wieel- 
wright have compensation, either in the shape of an annuity for a 
short term of years, or of a per centage on the profits, when a certain 
dividend has been paid» let the bye laws excluding proxies be re- 
scinded and two Liverpool directors elected on the board, and we be- 
lieve a permanent settlement of all differences will be made, of the 
most beneficial result to all parties. 

Having got rid of the controversial portions, we will now proceed 
to other points of more interest to our readers. Mr. Wheelwright, 
with great judgment and foresight, urged on the directors at an early 
period that the steamers should be built of iron, and the boilers of 
copper, and he gives satisfactory reasons for bis recommendations. 
These were not at that time acceded to, for the merits of iron steam- 
ers on a large scale were not so firmly established as they are now; 
neither was the alleged superiority of copper boilers admitted. The 
directors were not therefore to blame in rejecting what they consi- 
dered an experiment, in favour of the ordinary and established modes 
of construction; but we hope on future occasions they will profit by 
the arguments which Mr. Wheelwright so ably adduces in his reports. 
He also well observes, 

“Nothiog can be more desirable for the complete success of this 
company than the extension of the line to Panama. Our steam ope- 
rations would then embrace a continuous coast from the latitude of 9° 
north, to the latitude of 37° south, a distance, including the sinuosi- 
ties of the coast, of 3500 miles. To secnre these necessary and 
vitally important advantages, two more steamers are required, one to 
make a monthly voyage between Lima and Panama, and the other to 
take the place of either steamer when repairs are necessary ; it is 
utterly impossible to carry on economical steaming except by nursing 
the steamers and not over-working them}; the old adage of “a stitch 
tn time” is no where more applicable than to steam: procrastinating 
repairs is absolute ruin; however great may be our advantages in the 
mildness of the Pacific, and the very slight wear and tear to which 
we are exposed, unless these advantages can be snstained by having a 
steamer to take the place of either when necessary, it would be much 
better to abandon the enterprise altogether; any interruption of the 
line is a most serions evil to tbe inhabitants and rninous in its conse- 
quences to the Company.” 

We can only regret that Mr. Wheelwright’s partisaos should have 
been those wliv at the recent meeting prevented the extension being 
carried into effect. 

A point, with regard to which Mr. Wheelwright justly expresses 
great ansiety, is as to the passuge of the isthmus at Panama, which 
he has surveyed, and the practicability of the route over which he 
has fully established, having on bis return to England from Chagres, 
occupied ouly 24 honrs in travelling by land and water from the At- 
lantic to the Pacific Ocean. We sincerely hope that this matter will 
not be lost sight of, but that it will be seriously taken up, and obtain 
every assistance from the government and the interests concerned. 

This lias become the more necessary, since we learn from recent 
Paris advices tbat M. Parella has been promoted to the rank of mining 
engineer, and appointed by the French guveroment to sail immediately 
from Brest for the purpose of examining the isthmus of Panama, and 
ascertaining the practicability of a communication, by canal or other- 
wise, to Chagres. 


WEALE’S QUARTERLY PAPERS. 


Wealés Quarterly Papers on Engineering. Christmas, 1843. 
Part If. London, Weale, 1843. 


Tue first volume of Mr. Weale’s work is now completed, and we 
can sincerely say that not only does this fact give us great pleasure, 
but that we wish the series may be as extensive as it promises to be 
useful. The work supplies a desideratum in engiveering literature, 
inasmuch as it affords provision for many valuable memoirs of great 
length, which could not otherwise be submitted to the public gaze, 
being in a Procrustean condition, as too long for our columns, and too 
short to admit of separate publication. Such is the treatise on the 
Dredging Machine, which would have been a hazardous experiment 
to have published separately, and yet here we have a laborious dis- 
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sertation, with no less than ten copper-plates describing the minutest 
details. 

The first article of the present part is by Mr. F. W. Simms, C.E., on 
setting out the widths of ground for the works of a railway or canal. 

The next isa memoir by Mr. S. Hughes, C.E. of William Jessop, 
the engineer, being in continuation of the series, commenced in tbe 
first number, with memoirs of Brindley and Chapman. Thus engineer- 
ing biography, a subject of considerable interest atthe present moment, 
when the profession is rising in public estimation, is likely to receive 
great accessions, and to be put on a respectable footing. William 
Jessop, the son of one of Smeaton’s assistants, was born at Plymonth, in 
1745. At the age of sixteen, his father having died, he was left nn- 
der the guardianship of Smeaton, whose pupil he became, and with 
whom he remained ten years. He was from that time (1772) employed 
on the improvements of the rivers Aire, Calder, Hebble, and Trent. 
About 1792 he was engaged onthe Cranford Canal, the Nottingham 
Canal, the Loughborough & Leicester Canal, the Barnsley, and the Horne 
castle navigation, and the Ouse navigation. His great work, however, 
was the Grand Junction Canal. This was succeeded by the Grantham 
Canal, the Barnsley Canal, and the Great Ellesmere Canal. He was 
also employed on the Grand Canal, and other government works in 
Ireland. About the commencement of the present century, Jessop 
was called npon to take part in the dock establishments, and com- 
pleted the City Ship Canal, and West India Docks, the first in London, 
and the Bristol Harbour improvements. It is curious, also, that at 
this time his attention was closely directed to the railway system, and 
which, under the form of tramroads, he had been much employed in 
extending to the mining districts of Derbyshire, Yorkshire, and Not- 
tinghamshire. The Croydon and Wandsworth Surrey Tramway, the 
first in the metropolitan district, was also Jessop’s work. With the 
Caledonian Canal Jessop was connected as consulting engineer. This 
great engineer died in 1814, after severe sufferings from paralysis. 
We should observe, that some controversy exists as to the engineer- 
ship of the Ellesmere Canal; Telford, who acted as Jessop’s assistant, 
having subsequently claimed for himself the sole merit. Mr. Hughes 
has entered into this question, and, we think, done justice to Jessop’s 
claims. We are sorry to learn that in the compilation of this memoir, 
Mr. Hughes has received no assistance from the Messrs. Jessop, which 
is, we think, far from creditable to gentlemen of their high public 
standing. 

The third paper is on the Dredging machine, in continuation and 
conclusion of an article published in the first part. It is as we have 
already said, copiously illustrated with copper-plate engravings. 

The fonrth paper is by Captain Vetch of the Royal Engineers, on 
the advantages of employing a framework of malleable iron iu the con- 
struction of jetties and breakwaters. We shall leave the gallant cap- 
tain to explain his system in his own words, but he has not certainly 
said enough to satisfy ns as to the practicability of his plans. 

“The mode of construction upon this project consists essentially in the 
application of upright rods of malleable iron, steadied and fixed in their. 
places by passing them through apertures in two parallel and horizontal 
frames of flat iron, provided with corresponding orifices to receive them; 
the fower frames being placed about three feet above the low-water mark 
and the upper frame abont three feet above the high-water mark, or at such 
other convenient distances apart as the circumstances of the case may de- 
mand. The horizontat frames may be conveniently constructed in short 
lengtbs, say of four feet each, and an additional piece of frame may be con- 
nected with the preceding one hy round bolts passing throngh loops, forming 
go many moveable joints, that the frames may be the more easily raised, 
lowered, or adjusted to the required level, if from the settlement of the up- 
right rods, they have swerved from their originat horizontal position. The 
new lengths of frames having been bolted to the preceding ones, and re- 
tained in a horizontal position by diagonal stays, are ready to receive the up- 
right rods, which are then to he dropped separately through the corresponde 
ing apertures of the frames, and each alfowed to take its bearing separately 
by its own gravity, or by auch farther pressure as may be deemed proper. 
When the rods have taken their bearing and settlement, a row of sloping 
rods have to be added to each side of the jetty, inclining inwards one foot 
in ten or twelve, to give lateral support; and at this state of the operation, 
it is proposed to key on to the rods the iron coltars for the permanent sup- 
port of the horizontal frames and the platform.” 


Opimvary.—We have to announce, with regret, the demise of Mr. John E? 
Briggs, R.A., which touk place on the 18th inst., about 5 o’clock, at his honse 
in Bruton Street. Mr. Briggs was Jong a shining ornament Lo the profession 
of the fine arts, and his death will be esteemed a great fuss by all the lovers 
of genins. Mr. Briggs bad not been in town above a fortnight, after a tour 
of six months on the Continent. He has left two childrea of a tender age to 
lament his loss. 


1844.] 


ON THE PREFERENCE DUE TO CUBICAL STANDARD 
MEASURES OF CAPACITY. 


By T. N. Parker, Esq. A.M. 


TuE pains which have been taken by Parliament, from time to time, 
to establish a uniformity of measures of capacity throughout the 
kingdom, have hitherto failed of producing the desired effect, and the 
greater the labour lost, the more unwillingness is shown for resuming 
the subject. $ ) 

Ihave long entertained a belief, that a cubical standard measure 
might be advantageously substituted fur the cylindrical, as the test of 
capacity; while cylindrical or vessels of any other form, should be 
continued, as at present, for common use: but a difficulty occurs in 
regard to the contents of a measure, which is to be multiplied and 
divided, into quarts, gallons, &c., without having to deal with any 
smaller parts than a cubical inch, and at the same time to preserve as 
nearly as possible, the like quantity in a gallon, bushel, &c. which has 
been customarily understood to be represented by such denominations. 
I, at length, luckily hit upon a cube of 4 inches for a quart, which is 
so near to the customary quantity as to be deserving of much con- 
sideration; it is remarkable that it did not suoner present itself, being 
so obvious, incapable of improvement or modification, as it must be 
entirely accepted, or entirely rejected. 


The Winchester measure, 13 Will. 3, c. 5, Gallon in cubical inches 


Ale po TE 32 
Wine aa Co os on ol 
Graiv, &c. 90 oe -. 268 8 tenths, 


3) 781 8 tentbs. 
Average .. 260 6 tenths. 


By the 5 Geo. 4, c. 74, the imperial gallon is adopted, and described 
as containing 277 cubic inches, and a fraction of 274 parts in 1,000; 
but so repulsive is the task of approaching the mathematical impossi- 
bility of squaring a circle, that the following inaccuracies were found 
to exist in the Winchester standard measures in the Exchequer :— 

Cubic inches. 


The gallon contained co +. 2704 
If derived from the bushel .. 266-1 
If derived from the quart .. og AS} 
If derived from the pint .. oo Arlin 
4) 10927 
Average ee 273-1 tenth of an inch. 


I shall next examine the difference hetween the Winchester and the 
Imperial measures, and I find that the Imperial bushel of 32 quarts 
contains 33 quarts of the Winchester, and an insignificant fraction of a 
cuhical inch. 

The increase in the imperial measure, as compared with the Win- 
chester measure, is equal to 14 farthing in every shilling, or 34 per 
cent. And the decrease between the Winchester measure, and the 
proposed cubical measure, is 24 farthings in every shilling, or 444 per 
ceut.; the cubical measure being that much smaller than the Win- 
chester. But I contend, that the facility of ascertaining the accuracy 
of the cubical measures by a common rule of a few inches in length 
would be a very great advantage to all consumers, and more particu- 
larly to the poorer and less educated classes. 

Lastly, I will endeavour further to explain the advantages of the 
proposed cubical standard measures. 


sides. deptbs. contents. shapes. 
in. in. in cuh. in. 

Quarter pint A R fy Be c 8 cube. 
Half pint hom 2 se BS 16 double cube. 
Pint .. so 4) Oe A k a2 = 32 half cube. 
Quart .. oo 4 x 4x4 ļ[l 64 cube. 
Half gallon 8 x 4 x 4 = 128 double cube. 
Gallon .. . 8 x 8 x 4 = 256 half cube. 
Beck... so 2 8 & of © ce Syl nie 
ltalf bushel . 1 x 8 x 8 = 1024 double cube. 
Bushel .. - 16 x 16 x 8 = 2048 half cube. 
Double bushel .. 16 x 16 x 16 = 4096 cube. 


If a cylindrical vessel be required, equal to a given cube or square 
figure, multiply 111283791 by the side of the cube or square: take a 
cubical quart for instance ; 

1-1283791% 4 (side of square)=4-5135164 diameter of cylinder 
and the answer is 4ʻ5in. or 44 in. for the diameter of the cylinder, so 
m  .. o eee 


*2 This was laken a few years ago, from some document of good authority, 
and I believe it was trom a report of a committee of the House ot Commons, 
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that a cylindrical vessel of 4 in. deep and 43 in. diameter, is equal to 
a cub of 4 in., or sufficiently so for all practical uses, as a great meae 
sure. 

By this rule the quarter pint would be 2in. deep by 2-2 in. diameter 

of cylinder, and the peck 8 in. deep by 9 in. diameter of cylinder. 
The standard measure of extension would in this case furnish copies 
in the shape of graduated rules, say of 8 in. or 9 in. in length, which 
might be marked also, with perforated points for the diameters of 
cylindrical vessels of the depths above mentioned. 

In the year 1838, I distributed a brief sketch of suggestions on this 
subject, as an zrouaut despatches his pilot baloon to see which way 
the wind blows, but the current was opposed to my views, 1 then 
published and distributed a pamphlet with little more success, 2 for 
the members of Parliament recollected the tiresome business of legis- 
lating on the imperial standard, and would not entertain the notion of 
another change, althongh the scheme was generally thought well of. 

As a proof, that the introduction of the imperial measure does 
not tend to the uniformity of measures of capacity, I will quote 
the prices of grain from a respectable weekly provincial paper, 
dated 15tb November, 1843, relating to four markets in the same 
county, and one market in the principal town of a neighbour- 
ing county: the same paper having been taken up as the latest pub- 
lished, and the only provincial paper which comes regularly to my 
hands. In this, wheat is taken at 75lbs. per bushel in all the five 
casey; oats at 225lbs. per bag in two cases, 50!bs. per bushel in one 
case, and not mentioned in the other two; beans 235lhs. per bag; peas 
225 Ibs. per bag, the two latter being mentioned only in one case each. 
But the point best applying to my argument is, that barley is in the 
five cases quoted at 38 quarts to the strike or bushel, and malt is only 
once mentioned, and then for the imperial bushel. So that the malsters 
buy barley at 38 quarts of Winchester measure, considerably greater 
than the imperial bushel, at which malt is sold as quoted in the said 
paper. There is therefore a disadvantage to the consumer ia the pro- 
portion of 38 to 32, besides the outcast inthe malting process of about 
10 per cent. minus the proportion of 32 to 33 being the difference 
between the Wiochester quart and the imperial quart. Taking the 
whole of these quotations together we must arrive at the conclusion, 
that the attempt to establish the imperial measure, is but a retrograde 
movement towards the uniformity of measures of capacity; which 
might with more probability be accomplished by the very simple sys- 
tem of cubical standard measuses of capacity, the advantages of which 
I have endeavoured to describe. Malt is often sold, I believe, at the 
old fasbioned customary measure, the same as barley, of 38 quarts to 
the bushel. 

20th November, Sweeney Hall. 


2 Sold by Richard Baynes, 28, Paternoster Row, prices 2d. and 6d. 


A FEW REMARKS ON DECORATIVE ARCHITECTURE, 


Mucus as architecture has been valued, studied, and understood in 
this country, the application of the true principles of the art to in- 
ternal ornament has been despised, or at least neglected. The 
plumber, painter, paper-hanger have taken tlie place of artists, and 
of architects—patterns and colonrs have vied with each other io ab- 
surdity and ugliness; and even when beauty, either by skill or by 
chance, has been obtained, it has been arrived at without reference to 
the general character of the building, and however beautiful, pains, 
because it is incongruous. When the mere shell of a building, whe- 
ther public or private, has been erected, when the exterior has been 
constructed and ornamented, the architect’s task is far, very far, from 
being finished. 

Buildings, of whatever character or nature, were meant to be inba- 
bited, and the solemnity of a church, the grandeur of a hall, or the 
ease and comfort of a private house, must be obtained by internal ar- 
rangement, and the glory, the beaaty ot the edilice should be adapted 
rather to the select few, the private circle, than meretriciously hung 
out to the indiscriminating gaze of the gaping multitude. 

Nothing can be worse than the present system—a house is finished 
—Gothic windows or classical pilasters supplied ad libitum, and the 
architect pockets his 5 per cent., and sends a neat paragraph round to 
the papers to say that “it is to the skill and taste of our talented 
townsman, Mr. Pecksniff, that we are indebted for this elegant orna- 
ment to our rapidly improving town.” Then in rush the tradesmen— 
a marble chimney piece of the severe classic style, a fender of decis 
dedly Brummagem Gothic—and iudescribable paper—and unaccount- 
able curtain fixtures—mar the architect's designs, aud martyrize the 
unhappy possessor, should he unfortunately possess an atom of artis- 
tical knowledge or an atom of artistical feeling; of what avail is it 


30 THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


o an architect to endeavour to do justice to his patrons—to study his 
ground plan—to be harmonious in his proportions—ehoice in his eor- 
niees, il the lights and shadows he carefully designs are to be botched 
by a glaring paper—Grecian curnices, disgraced by surrounding 
Lonis XIV papers, and the whole design to be left to the tender 
mercies of a lot of well-meaning but ignorant artificers? What are 
the profession about? What is the Institute doing? Will arehitects 
never conibine together for their mutual assistance and the advance- 
ment of their profession, but spend their days in petty squabbles and 
luw envy ? 

We have been led to these remarks by a recent visit to a hnuse now 
in the bands of the decoratar, No. 37, Westbourne Terrace, Paddington, 
and we hail this attempt as the dawning of a new era in decorative 
architecture, asa promise that, hereafter, grace and beanty shall not 
be confined ta the palaces of the rieb and powerful, but be diffused 
through all classes, till they gladden the home, and elevate the con- 
dition of the poorest among us. The house alluded to stands in a ter- 
race, designed in a rich Italian style, with buld cornices, and rich 
columniated windows. The credit, we believe, of the desigo, is due 
to Mr. Nelson, aud the evident care bestowed on the interior effects, 
and general ground plan, is a lesson that muny of bis brother prufes- 
sionals would da well to copy. 

The walls of the back and front drawing rooms are painted ina dead 
ground, and relieved by raised gilt panels in the Louis NIV style, the 
interior panels are painted in oil, with little scenes of courtly and pas- 
toral life, after the style of the refined aud elegant Watteau, These 
are from the able pencil of Mr. Baines, the artist, and do him much 
credit in a walk of art that most artists affect to despise. We earnestly 
recommend all architects who have the reai good of their profession 
at heart, to study and agitate this subject. Should they feel inclined 
to visit the house in question, they will, I am sure, meet a most 
obliging guide in Mr, Baines himself. 


Westminster, January. A. H. PATTERSON. 


FEEDING APPARATUS FOR HIGH PRESSURE BOILERS. 


For whieh the Silver Medal of the Saciety of Arts, London, was pre- 
sented to Mr. C. Grafton, of Daver Street, Chorlton-on-Medluck. 


Ir is, I believe, an acknowledged fact, that the absence of any prae- 
tical self-acting feeding apparatus for boilers in whieb high-pressure 
steam is employed, 1s a deficiency of a most serious nature. The de- 
ploruble eotusequences whieh may ensue from the neglect of thase who 
have the care of snch boilers, iu keeping up the requisite supply of 
water (a neglect which I believe to lave been the canse of three 
out of five of the steam-bailer explosions whieh lave as yet taken 
place), the wasteful expenditure of fuel, and deterioration of the 
boiler, whieh must arise from irregular feeding, when the due level is 
not muintained equally during the period of working, are consequences 
of this deficieney su obvious as scarcely to need a comment. It is now 
a principle, reeognised by the highest authorities, that the most eco- 
bomieal engine is that in which the expansive property of steam is 
put forth ta its fullest extent, by employing high-pressure steam in 
one of the ordinary condensing constiuction, and cutting it off at an 
early period uf the stroke, which will of course neutralise the present 
system of feeding by means of a culumn of water; tor, supposing that 
a pressure of 321b. on the square inch were employed, it would re- 
quire a column of water 87 it. Gin. high to overeowe such a resistanee ; 
recourse must then be had to hand-feeding, with all its disadvantuges. 

It has occurred to me that possibly a remedy for these evils might 
be found in the application of a plau which i have endeavuured to 
delineate in the accompanying seetion through the feed apparatus and 
part of an ordinary ten horse high-pressure boiler, mounted in the 
usual manner with steau nozzle, loaded safety-valve, man-hole, and 
additional safety-valve ; but in place of the common feeding apparatus, 
I propose to lead the feed-pipe A, provided with a commun conica! 
valve at B, into a small tank C, placed immediately over the boiler, 
through the bottom af which the end of the internal feed-pipe D, fitted 
with a rising valve E, is introduced; the spindle of this valve is 
brouglit down, and passing through a small stuiling-box, is attached to 
a lever at F, which is leaded by means of a float G, buoyed up by the 
water in the boiler; a slight brass wire tapped into the staik of the 
valve Ņ, and passing through the top of the tank, shows, by means of 
an index-plate H, the position of the valve, On the opposite side of 
the tank 4 would place ancther valve 1, the spindle of which would be 
attached to the rod of a small pistou working ina cylinder J, open at 
botiom, and of equal arca to the valve l, the top side of which is ex- 
posed to the steat-pressure of the boiler by means of a pipe K. This 
valve is also loaded with a slight weight L, and the water, alter pass- 
jug through it, escapes through the overfluw-pipe M. 
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The action of this apparatus may be explained in the following 
manner :—Supposing the boiler at work with a pressure of 401b. on 
the square inch, 1 propose that the weight L should exert a pres- 
sure of {3lb. on each square inch of the valve I, which would be (snp- 
posing the valve to be 2tin. diameter) 7:362lb. on the whale, 
which, together with the pressure communicated by means of the 
pipe K, from the boiler ta the piston of the cylinder J, would give a 
total load of 415 lb. on each square inch of the valve J, This pres- 
sure would soon be exerted by the furee-pump of the engine ; but 
when the water in the tank C, attained more than this pressure, the 
valve I would rise, and allow the water ta eseape down the overflow- 
pipe M. But supposing the level of the water to be Jowered, the float 
G will deseend with it, and, aided by the lever F, raise the valve £, 
and allow the water in the tank to furce its way into the bailer till the 
requisite level is obtained, and the float again buoyed np till it closes 
the valve E, and the water escapes through the valve I; for, supposing 
the float G to weigh 41b., and the leverage (which might be inereased, 
if necessary) to be as 9 ta 1, von would thea have a pressure of 7:331b. 
on each square inch of E; but this must be diminished by 151b., 
whieh is the extra weight on the valve I This would give an effec- 
dive pressure of 5-$3lb, on the square inch tu raise the valve E; for 
it must be borne in mind that (as bvth these valves are of equal area) 
by this arrangement the pressure of steam in the boiler is exerted 
equally tu raise the one and depress the other; and therefore, as soon 
as the equilibrium is disturbed by the descent of the float, consequent 
upon the diminished level of the water, the extra weight being over- 
come, the water will rush into the builer with a force of I:5lb. on the 
square inch mare than the actual steam pressure. This is supposing 
the water to fall entirely below the bottum of the float G, but it is ob- 
vious that it would, even with the leverage and adjustment I have 
given it, not require to fall more than an inch and a half before the 
valve would be raised, and by a judicions adjustment of the leverage, 
still greater nicety might be attained. (A small wire might be at- 
tached to the float and rise thruugh the boiler, to close the valve E, by 
hand, if necessary.) It is upon the fact of the pressure upon both the 
valves E and 1 being eonstant, that I rely for success; for all the other 
schemes of whose existence lam aware have this defect, that the 
pressure from the boiler is variable, while the pressure from without 
is fixed; and even in boilers working with common low-pressure 
steam, that which is technically termed “ boiling over,” is aften nuticed 
when the steam beeomes suddenly of a higher pressure than the feed- 
pipes were calculated to uvereome, and the safety-valve is neglected. 
l have brought this proposition forward as applied to high-pressure 
boilers, but 1 am inclined to think that it might be applied with eco- 
homy, as far as regards the prime cost, even in eases where the jack- 
head system is etfective, as the cost of the extra valves and tank 
would certainly nut be more than that of the great amount of piping 
required under the above-named system; and the ineonvenience te 
whieh their height and pusition expose them, and the absolute neces- 
sity which must exist, whenever the pressure is increased, of adding 
to that height, would be done away with. 
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Plan of Lincoln’s Inn Butldings. 
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Lincoln’s Inn Buildings. 


LINCOLN’S INN HALL AND LIBRARY. 


Tuts structure is fast approaching completion, having been laboured 
at night and day with all the vigour which its energetic architect and 
contractor could bring to bear. The buildings include a library, a 
dining hall, and a bencher’s room, and are in what may be called the 
early dumestic style of the sixteenth century, or reign of Henry VIIL 
They stand, as our readers are aware, on part of the site of Lincoln’s 
Inn Garden, looking on Lincoin’s Inn Fields, and form an important 
addition to this great inn of court, which hitherto has been rather in 
arrear in the matter of architecture. In compliance with the practice 
at the Temple, Gray's Inn, and Staples Inn, these buildings are in a 
medieval style, but wbich, inthe present instance, does nut accord 
with some of the other prominent edifices in Lincoln’s Inn, nor with 
those in Lincoln’s Inn Fields. If, too, Mr. Barry is to erect his New 
Courts of Law in Lincoln’s Inn Fields, the New Hall will sadly put 
them out of counteuance. We hope that now the benchers have 
begun, they will persevere and give Lincoln’s Inn an architectural 
character, consistent with its legal standing and the many interesting 
historical and literary associations connected with it. 

As much interest is attached to this structure at the present mo- 
ment, it gives us great pleasure to avail ourselves of the accompanying 
engravings and description, for which we are indebted to the courtesy 
of the conductors of the Companion to the Almanac, and which afford a 
very comprehensive view of the design. 

To begia with the dining-hall: at the south end, a, it greatly ex- 
ceeds the present one in dimensions, that being only 75 ft. by 32 ft. 
whereas this is 120 ft. by 45 ft. and 64 ft. high, it is therefore consi- 
derably larger also than Middle Temple Hall, supposing the size of 
this last to be correctly stated at 100 ft. in length, and 40 ft. in width. 
One characteristic feature of this hall will be an open timber roof of 
oak ; and all the windows will containa great deal of stained glass 
emblazoned with the arms of members of the Inn. There will alsu be 
two bay windows at the upper or dars end of the hall. The vestibule, 
b, connecting the hall with tbe library and other rooms (c, the council- 
room, and d, the drawing-rooms, each 31x 24 ft., exclusive of bay), 
will be lighted by a louvre lantern, which will also shuw itself conspi- 
cnously on the external roof. The library, which rans transversely to 
the rest of the plan, and therefore gives extent in another direction, is 
80 ft. by 40 ft., and 35 ft. high, and will, like the hall, have an oaken 
open roof. On the ground-floor is a reading-room for the benchers, ` 
and various other rooms for the officers attached to the Society: and 
in the basement are a spacious kitchen and all other requisite domestic 
uftices. 

The exterior of the building is of red brick and stone, with an in- 
termixture of darker-coloured bricks, and executed ina superior man- 
ner. Architectural effect will be extended both by the terraces con- 
necting the structure itself with the gardens and by the adjoining 
entrance Irom Lincoln’s-inn-fields. : 

We should have been hetter pleased had a more livelyslooking 
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material than the dark red brick have been used, as its peculiar 
hue, in the present instance, gives a very dingy aud sombre appear- 
ance to the exterior. 

The first stone was laid on the 20th of April tast, so that the present 
advanced condition of the building shows the expedition which has 
been used, and which equally with the design, does great credit to 
Mr. Hardwick, its able architect. 


NOTES OF THE WEEK. 


Music has hitherto bcen more favoured than architecture, with regard to 
royal and princely professors. We have Prince Albert, Prince George of 
llanover, Prince Poniatowski, and many others, entering themselves as can- 
didates for musical honnurs, but they have not yet dabbled with architecture. 
This, however, is about to be remedied, and Berlin is to be decorated with a 
new cathedral, of which lerr Stieler is charged with the execution from ideas 
given by the King of Prussia. The contribution of notions is but a preliminary 
step, still we do not despair to see architecture more royal, if not more popular, 
ocenpying the pencils, aud claiming the superintendence of the high and 
mighty after this great example. This building at Berlin is to rival those of 
King Lewis of Bavaria, and be one of the most magnificent in Germany. It 
is to be in the style of an Italian basilica, and enriched with all the adorn- 
ments of painting and sculpture. qn the vaults are to be interred the murtal 
remains of the members of the Prussian royal family,and the tombs of former 
members now scattered in different cities are to be removed to the new mau- 
soleum. The cost of the cdifice will not be less than 10,000,000 thalers, 
or -£1.500,000. 

The hotel of the minister of the navy at the Hague, has been uofortunately 
burned down. 

The celebrated monastery of Saint Jerome, at Grenada, the supposed 
model of the Escurial, has suffered much from civil war, the recruits quartered 
in it at different times, recently, having wantonly destroyed many of the works 
of art. 

The erection of monnments in France, to men of eminence, is making active 
progress, particularly in the provinces. Among other places the following 
are cited as having thus celebrated their illustrious great. Cambrai, Dijon, 
Meaux, Bordeaux, Perigueux, and Montbard, have monuments to Bossuet, 
Fenelon, Buffon, Montesquieu, and Montaigne; Chateau Thierry, La Fon- 
taine; Laferte Milon, Racine; Caen, Malherbe; Clermont, Pascal; Rouen, 
Corneille; Paris, Moliere ; Strasburg, Guttenburg; Mavre, Bernardin de St. 
Pierre, and Casimir Delavigne ; Marseille, Belsunce; Lyon, Jacquard ; other 
cities Cuvier and Duguesclin. This is a great contrast to the state of affairs 
in England; while columns and monuments are awarded to generals, admirals, 
and statesmen, the only public memorials of men of literature and science, in 
the places of their birth, are, we helieve, Dr. Johnson at Lichfield; Dr. Dal- 
ton, at Manchester; Watt and Tennant, at Glasgow; Bell, at Greenock; and 
Chatterton, at Bristol. Shakspeare, Milton, and Bacon, and all our great 
names, which are consigned to oblivion by those cities derive so much glory 
from their birth. London, with all its public moouments, has none to literary 
men, while more honour is paid to Shakspeare abroad than here, the king 
of Saxony having just placed a hronze statue of the great bard on the 
facade of the New Theatre at Dresden, something better than the affair at 
Drury Lane. 

The Palais del’ Industrie, for the exposition of 1844, in the Champs Elysées, 
is getting on with rapidity. The cuostruction of the canal and basin of La 
Villette, has greatly increased the prosperity of that quarter of Paris, and at 
the present moment a church, tawn-hall, and school, are being built. The 
French Minister of the Interior has commissioned M. David to execute two 
colossal figures for the tomb of Napoleon. A magnificent chapel to the Vir- 
gin, in the Byzantine style, richly decorated, has heen completed in the church 
of St. Gervase, at Paris. The painted windows are by Messrs. Cousin and 
Pinaigrier, and the decorations and gilding by M. Delorme. A new illus- 
trated monthly periodical, on a large scale, has been commenced at Paris, 
called the Revue Pittoresque. Tt contains articles and engravings by the first 
hands, and is published at tbe low price of fs. a year. 

The King of Bavaria, in the new year, has given the cross of the order of 
the Bavarian Crown to the artists Shnorr, less, and Schwanthaler. 

An attempt is being made to bore for water at Calais, under the direction 
uf M. Mulot, and the artesian well has already reached 300 metres, about 
1000 ft. in depth. This is the extent to which the contractor was bound to 
go fo- £1440, and a new contract must be made to carry on the works fur- 
ther. and to save the expense already incurred. It is expected that water 
will be found at 400 yards, as the chalk, which has been reached, is becoming 
greyer and greyer, seeming to denote an approaching change to the green 
sand formation. The boring, down to 72 metres, was in gravel, sand, clay, 
and flint; then chalk mixed with flints; at 263 metres the whiteness of the 
chalk began to be affected, and at 277 metres it became grey. 

The number of miles of railway open in Germany is about 249 German 
miles, or about 1160 English miles. 

A fine deposit of asphalte has been discovered at Velder, five miles from 
llanover. It is said to be T4 ft. thick, and only a few feet below the surface. 
It is said to be similar to the asphalte of Seyssel and the Val de Travers. 

Ao eruption accompanied with flames and ashes, has taken place at Olopad 
in Sclavonia. 
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M. Dufrenoy and Elie de Beanmont, in their remarks accompanying their 
new geological map of France, make the following calculations as to the 
supply of coal in the rural countries of Europe. The coal district in this 
country forms about 5 per cent. of the superficies ; in France only + per ceut.; 
in Belgium 4 per cent. Italy, Greece and Turkey appear to be very badly 
off, as also Denmark, Sweden and Norway; Russia is also very inade- 
quately supplied. Wurtemburg, Bavaria, Austria Proper, Moravia, the 
Tyrol, Styria and Illyria are deficient rather than otherwise with regard to 
coal. llungary has some mines on the Danube. Bohemia is preity well 
provided, as also Saxony and Poland; but Prussia is best off in its posses- 
sions in Silesia and at Sarrebruck. Spain and Portugal have some good 
basins towards the north, and the Asturian mines have excited a good deal 
of attention as affording the means of an export trade towards the snuth of 
France. The French basins are generally thin, poor and small; while the 
Newcastle basin covers 1,200,000 acres, the north basin, the greatest in 
France, extends over only 125,000 acres. As an instance of the rise uf 
manufacturing towns where an abundant supply of coal is at hand, Decaze- 
ville in France, is cited, where 20 years ago there was only an old barn, and 
now there are 1000 people. 

The Vulcan, an English iron vessel of 318 tons, excited much attention at 
llavre, for althaugh of 318 tons register, and carrying 400 tons of coals, 
she draws only 114 ft. water, and can pass all the difficult places of the Seine. 
She has carried her cargo np to Rouen. The advantages she possesses in 
her lightness of drangbt, arising from the material of which she is con- 
structed, have powerfully impressed scientific and commercial men in France, 
and the result will be most probably a great extension of the coal export 
trade, and perhaps the creation of a new braoch of trade in the supply of 
iron vessels. For river service ships of this material seem particularly well 
adapted, and as they are able to ascend the rivers, they are expected to save 
the expense aod trouble of transhipment from lighters with regard to all 
bulky cargoes, as coal, corn, timber, &c, 

A new iron steamer is being huilt at Ulm for the Austrian company, to 
navigate the Upper Danube, and to be called the Danube. The voyage be- 
tween Linz and Ratisbon has already been reduced five hours iu duration by 
the competition, and something more is expected. 

The Austrian Lloyd’s company have launched at Trieste their fourteenth 
steamer, the Empress, on the 22nd ultimo. 

The French are now claiming screw propulsion as their invention, and the 
government have granted to M. Sauvage £100 as an indemnification for the 
expcriments he has made on the subject curing some years. 

We are glad to see that a movement is being made at Edinburgh to pro- 
vide baths for the working classes; we wish something were done here. 
London has peculiar advantages in its river, and abundant supply of water, 
yet neither the city corporation, the commissioners of Woods and Forests, 
nor any other authorities, have made any provision for establishments so 
necessary to the health of the population. The tides offer great facilities 
for easy supply and removal of water, and we hope the subject will not be 
forgotten in connexion with the proposed embankment of the river. 

The subscription statue of Sir David Wilkie has been placed in the Na- 
tional Gallery, being the first honour of the kind awarded, though we trust 
by no means the last. The floor of the National Gallery is so weak that it 
has had to be secured under the pedestal of the statue, though it would na- 
turally be supposed that such a building was intended for the receptinn of 
works of sculpture. The statue is hy Mr. Juseph, and is a good though not 
a striking likeness of the celebrated painter. 

At Newcastle there are two new banks in progress, and at Seaham Har- 
bour the north dock is about to be enlarged, for which purpuse the commis- 
sioners have advertised for tenders to remove 40,000 cubic yards of lune- 
stone, the estimated expenditure of which is £10,000. The works are under 
the superintendence of Lieutenant Usher, R.N., and Mr. Walker as engineer. 
A branch railway from the Newcastle and North Shields Railway fis spoken 
of under the auspices of the directors. As to the high level bridges— 
Ist. Mr. Green's is of wood; 2nd. Mr. Grainger’s, of cast iron, raised ‘on the 
piers nf the present stone bridge; and 3rd. Mr. Dobson’s, of cast iron for 
railway traffic, (the two first oaly for road traflic,) under the auspices of the 
Carlisle Railway. Mr. Green’s is under the Brandling junction and Mr. 
Hudson’s patronage, who ask the corporation of Newcastle to give the ap- 
proaches and £5000, or make the footway as well as give the land for ap- 
proaches, The common council reported in favour of the latter. In the 
plans deposited no details are given, except the height above law-water, and 
two piers would be in the river; borings are now making on the site of 
Mr. Green’s bridge to ascertain the nature of the foundation. 

Mr. Robert Hawthorn, C.E., of Newcastle, has patented a locomotive to 
work the steam expansively, by cutting it off at any portion of the stroke; 
it is said to reduce the quantity of coke one half, or half a pound per ton 
per mile, and to materially reduce the priming and conghing or puffing of 
the engine. 

The Newcastle papers state that plans and estimates have heen prepared 
with a view to introduce to public notice the utility and practicability of a 
tonnel under the river Wear, below the present ferry boat landing. They 
say that parties are willing to contract for the same, to be completed within 
six months from the commencement, and the projectors are very sanguine as 
to the undertaking proving one of a remunerating character. 

Six iron vessels, as we stated in last week's number have been contracted 
for by the Government, of the same class as the Locus? and the late Lizard, 
and are to be employed as dispatch boats, each to be fitted with engines of 
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150 H.P., on the side lever or beam principle, and with tubular boilers. 
Three of these boilers are in the hands of Messrs, Ditchburn & Mair of 
Blackwall, to be supplied with engines by Bolton, Watt & Co., by Penn & 
Son, and by Seaward, Capel & Co. Mr. Robert Napier, of Glasgow, is to 
build the other three, and also to supply the engines. One of the improve- 
ments to be introduced, is to have the coal boxes built as part of the vessel 
and perfectly water-tight, aod also to have water-tight bulkheads, 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS.—Sessron 1844. 


January 16.—The President in the Chair. 


Tue Annual General Meeting of the Institution was held on Tuesday 
evening, when the usual report of the Council was read. It appeared that the 
progress of the Society was satisfactory, and the increase of members was 
equal to that of preceding years, but the amount of arrears of snbscription 
was larger. The members were pressed to transmit papers for reading, for, 
as was justly stated, scientific societies can only be supported by useful and 
jnteresting communications, and by raising such discussions upon them, as 
are the distinguishing feature of the meetings of the Society of Eagineers. 

Memoirs of Professor Wallace of Edinburgh, of Mr. Buddle of Newcastle, 
and of several other deceased members were read. 

Telford medals were presented to Messrs. F. W. Simms, W. Pole, and T. 
Oldham, tor communications presented by them to the Institution. 

Telford and Walker Premiums of Books were also presented to Messrs. 
D. Mackain, D. Bremner, D. S. Hope, R. Mallet, W. J. M. Rankine, W. L. 
Baker, S. C. Homersham, J. O. York, G. D. Bishopp, and G. B. W. Jackson, 
for their papers and drawings, which had been read and exhibited at the 
meetings during the past session. 

Mr. J. Walker, the President, addressed the meeting upon the internal 
management of the Society, the election of His Royal Highness Prince 
Albert, as an honorary member, the valuable addition to the library presented 
by the Duke of Buccleuch, the course of atudy and practice most beneficial 
for young engineers, and the opportunity afforded by the Institution for 
coming advantageously before the world; he then, among other novel sub- 
jects connected with engineering, spoke of having lately visited the atmos- 
pheric railway near Dublin, and said, that without prognosticating as to the 
future, the experiments he witnessed appeared more promising than those 
with locomotive engines at a corresponding early period of their introduction 
upon railways. 

He then gave a short notice of the connexion of Colunel Stoddart with the 
Institution as its honorary secretary, in the years 1834-5; alluding to the 
exertions now making by a committee of gentlemen voder the direction of 
Captain Grover, for ascertaining the fate, and, if possible, of obtaining the re- 
lease of both Colonel Stoddart and Captain Conolly, who, there was every 
reason to believe, were really still alive, although detained in a sort of cap- 
tivity. Ia confirmation of this, Lientenant Colone! Humfrey stated that 
Captain Grover had been informed by Lord Aberdeen, that authentic intelli- 
gence had been received from Constantinople, and from the British Consul 
at Trebizonde, to the effect, that some pilgrims recently arrived direct from 
Bokhara, had seen both Colonel Stoddart and Captaiu Conolly alive aud at 
liherty, although strictly watched; that they were both employed in the mi- 
litary service of the Ameer, and that evidently they were restrained by some 
powerful reason trom attempting to make their sitnation known, as it was 
not probable, otherwise, that two officers of such merit should allow them- 
selves to be reported dead, and their names to be struck off the army list. 
The favourable reception of Dr. Woolff at the varions places he had hitherto 
passed through was noticed, and a spirited subscription to the Stoddart and 
Conolly fund was immediately commenced among the members of the lasti- 
tution, who all appeared anxions to aid in the restoration to his native 
country, of a gentleman who had, whilst conuected with them, gained so 
many friends. 

The ballot for the Council took place, when the following gentlemen were 
elected :—J. Walker, President; Messrs. W. Cubitt, B. Doukin, J. Field, and 
H. R. Palmer, Vice Presidents; W.S. Clark, F. Giles, G. Lowe, J. Miller, 
W. C. Mylne, J. M. Rendel, G. Rennie, R. Sibley, J. Simpson, J. Taylor, F. 
Braithwaite, and W. Cubitt, other members and associates of Council. 

The following papers were annonnced to be read at the next meeting, on 
February 6, until which time the meeting adjourned :— 

“ Description of a water-wheel constructed by W. Fairbairn, Esq., aod 
erected in Lombardy,” by S. B. Moody, Assoc. lust. C. E. ‘‘ Description of 
a new chain bucket water-wheel,” by J. Wight. “ Description of Whitelaw’s 
horizontal water-wheel,” by J. Whitelaw. * Description of a water meter,” 
by P. Carmichael. 


BRISTOL AND WEST OF ENGLAND ARCHITECTURAL SOCIETY. 


A GENERAL meeting of the members of this society was held on Tuesday 
evening, December 19, in the theatre of the Iostitution, Bristol, and was 
numerously attended. 
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The Ven. Archdeacon Thorp, on being called to the chair, observed, that 
the present meeting might be considered an anniversary meeting, as the re- 
port of what had been done by their society during the year would be read, 
as also the statement of their accounts. [t was gratifying to find that the 
principles contended for by the society were rapidly gaining ground; although 
they had not at the present moment to report the formation of new societies, 
they had to congratulate the friends of the society on its making a steady 
progress; that there had been an increase of members, which was hardly to 
have been expected, after the novelty of the society had ceased to excite. 
The chairman alluded to the rule of this and similar societies, hy which a 
member of one society was also a member of the other societies, and said 
that much benefit had been the result. In carrying out the principles of the 
society they were mainly endeavouring to promote the welfare of the Church, 
Tt was not merely for the sake of promoting the elegancies of art that they 
were concerned, but in all their proceedings they were anxious to bring all 
the aid that art or science could afford into the service of their church. It 
was peculiarly gratifying to him to observe that they were not looked upon 
any longer with suspicion by a large and influential body of gentlemen wbo 
were professionally devoted to architectural pursuits, but that instead of 
heing deemed intruders into the profession, they were considered as amongst 
its ablest promoters. The principles of church architecture and restoration, 
for the encouragement of which the society was formed, were a very 
few years ago unknown or unacknowledged. Churches were built 
and restored, without considering who were the persons to be engaged iu 
religious worship, or the manner of worship to be celehrated. The service 
of the church had not been in accordance with its ritual. But now a better 
state of things had ubtained, and he confidently believed that many of the 
heart-burnings which prevailed in the church would be subdued io propor- 
tion as the church principles of architecture were more undcrstood. Persons 
who were formerly greatly averse to this society, were now, after seeing its 
principles carried out, its friends. Distinctions between the worshippers in 
the church had becn made where God never intended them to exist, aod 
persons had been excluded from its service for whom the church was spe- 
cially bound to provide. The austerity evinced by some to pews he had him. 
self at one time thought too great, but he now thought the time was rapidly 
approaching when pews would altogether be abolished. Churches had been 
built without regard to the service to be performed in them,—rather for the 
worship of Mussulmans, Indians, or Egyptians than that of Christians. But 
nnw, after the numerons examples which had been set, it would not be 
deemed necessary to have pews fitted up witb every couvenience for domestic 
cooifort, and persons instead of being driven to dissent, would find the in- 
ternal accommodation of the church consistent with its ritual. The Vener- 
able Archdeacon concluded a long and able address by observing that the in- 
terest of that and kindred societies were favourably progressing, and that 
great practical beneficial results had been etfected, aud instanced the 
church of St. Sepulchre, at Cambridge, which, instead of being a place not 
fit for a pig-stye, was likely to be one of the most beantifnl churches in the 
kingdom. 

The Rev. J. R. Woodford, the secretary, then read the report, which stated 
that they had concurred in several undertakings which seemed calculated to 
advance the end the society had in view—the restoration of the ecclesiastical 
edifices in the diocese, and the prevention of the introduction of architectural 
impropricties in the new buildings which were rising arnund them. They 
had forwarded a memorial to the Commissioners for Building additional 
Chapels and Churches, with reference to certain objectionable points in their 
rules, viz., the introduction of galleries, the toleration of pews, and the posi- 
tion and materials of the font. The committee had been active in promoting 
the circulation of The Bristol Archeological Magazine, as it was believed the 
wider its circulation, the greater degree of usefulness would be obtaiued. 
The committee had undertaken the restoration of the south porch of Slim- 
bridge church. A grant of money had been made towards the repairs of the 
tower of Bitton church. A font, of the Norman period, had been erected 
under the superintendence of the committee, in All Saints’ church, in this 
city, the cost of which was defrayed by the vicar. The report concluded by 
recommending four gentlemen for election as vice-presidents. 


The Rev. Eccires Carrer read a paper on “ The Church of Stimbridge,” 
situated 11 miles from Gloucester, on the left side of the road from Bristol 
to that city. The church is an object of interest to travellers from its lofty 
and very graceful spire, which rises amidst the dense foliage of that flat but 
fertile vale. Its more peculiar beauties are, however, concentrated in the in- 
terior. The edifice, in its pristine and perfect state, for completeness of plan, 
elegance of proportion, and elaborate execution of general design, could 
scarcely have been second to any of its own style and date. The church is 
said in the history of the county to have been dedicated to St. John the 
Evangelist, but there is no tradition or commemoration whatever of this fact. 
The church consists of a chancel, 32ft. 9in. by 16ft. 3in.; nave, 60ft. by 18 ft. 
3in.; tower at west end, lft. 10in. square; north and south aisle, 57 ft. 
9in. by 13ft. Zin.; south porch, 7ft. 9in.; vestry, on the north side of the 
chancel, 9ft 10in. by 11 ft. lin. The church does not stand due east, but is 
rather to the south of east. The east window consists of three lights, deco. 
rated. In the centre light is a shield of richly stained glass, bearing the arms 
of the Berkeley family. The chancel is elevated one step; two altar steps ruo 
the whole width of the chancel. As there was formerly achantry dedicated to 
St. Katherine, it is supposed that the place now used as a vestry was also a 
chapel dedicated to that saint. There are five piers carrying four arches on 
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either side of the nave. The clerestory is ahout 40ft. high, containing four 
windows. The pulpit, of carved oak, stands in the interior of the second 
pier, on the north side of the nave. The whole of the nave and aisles are 
pewed with large square deal pews to the height of 4ft. 9in. There are some 
good encaustic tiles scattered over the pavement, but the patterns are broken 
by grave-stones. The font, of lead, is close to the western arch; it bears 
the date of 1640. The height of the tower is about 84 ft. ; ont of it rises the 
spire to the height of 75ft., which is particularly graceful aod slender, its 
chief beauty arising from its being set so very atraight from the base. The 
whole of the interior of this beautiful church was formerly covered with white 
and yellow wash; the window jambs and mullions had been broken away, 
and repaired with plaster; the pier arches and caps were so thickly coated 
with plaster that it was impossible to guess what might be contained under 
it. The mullions, &c., of the windows in the chancel have, however, been 
restored in the hest possible way, the splay and sash of the east window 
being cased with freestone instead of mortar and wash. The wash and 
plaster have also been removed from nearly all the piers, caps, and pier 
arches. Two large pews of 6ft. 7in. by 6ft. 3in. and 5ft. 4ia. high. on each 
side of the chancel, have been removed, and are being replaced by two stalls. 
The expense of these restorations, amounting to 702, has been defrayed by 
the rector, with the exception of 5/. from the rural dean, and 5/. from the 
farmers of the parish. The south porch had heen restored through the gene- 
rosity of the Bristol and West of England Architectural Society. Speaking 
of gilding in the church, the paper continned—“ lf symbolism is to retain its 
full force, the present is not the time for painting and gilding our churches. 
At a time when the church, if not peculiarly under the harrows, is just 
emerging from a worse condition, it would seem that, however much we are 
bound to use every endeavour to extend her circuit and take care that she 
goes in solemn and costly attire, yet the time is not come when we may 
clothe her in that joyous and trinmphant garb which we fully trust awaits 
her, fully wronght with gold purified in the fire of affliction.” The rev. 
gentleman, in conclusion, said, that the cost of the proposed farther restora- 
tion of the church was estimated at £2,000. 


An interesting conversation ensued upon various subjects connected with 
the church architecture, in which the chairman observed that a work was in 
course of publication for determining the direction in which churches were 
built. It was frequently observed that churches were not built due east, 
which had been accounted for by supposing that respect had been had to the 
point of the sun’s rising on the festival of the saint to whom the church was 
dedicated. The Orientafor was accompanied by a calendar, by which the 
sun’s rising on the festival days could readily be ascertained. The venerable 
chairman also observed that much more guod would ultimately be effected 
by building one church at a cost of £20,000, than four at £5,000 each, in- 
asmuch as men’s minds would be called to the due distinction and honour 
which ought to be given to a building dedicated to the service of God. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 


January 8.—C. Barry, Esq, R.A., V.P., in the chair. 


A communication was read from W. M. lliggina, Esq., On the recent re- 
storation of the spire of St. Stephen, at Vienna.’ —It proceeded to state, that 
the ancient church of St. Stephen is supposed to have been founded, in the 
year 1144, by Heinrich Jasomirgott, afterwards the first Duke of Austria, one 
of the twenty-three children of Agueseus, to whom the Klosternenburgh owes 
its foundation. The church seems to have been several times injured by fire, 
and, in 1519, by severe earthquakes, which did great injury to the buildings 
in Vienna and the vicinity, and on these occasions to have been partly rebuilt, 
and much enlarged. ‘Lhe tower, as built, or restored, in 1519, in process of 
time, deviated out of the perpendicular to a considerable extent. An iron 
bar was carried throngh it as an axis for the support of the spire, which, 
having a considerable tendency to vibrate, might be considered as an element 
of destruction, rather than of strength ; consequently the thin wall of the 
lower portion uf the spire was rednced almost toa rnin, and at length became 
in such a dangerous condition, as to require rebuilding. The removat of the 
old spire was commenced in Angust, 1839, and in the following spring all the 
condemned part had been removed. The mode of construction adopted in 
the restoration, was novel aud ingenious; the slight masonry of the spire 
being supported by means of a framing of vertical iron ribs fastened, at their 
lower extremities, to a cast iron plate or base, and united to each other at 
intervals by horizontal rings of rolled iron. These rings are made to project 
from the inner surface, so as to admit of a person ascending, with the as- 
sistance of ladders, to the top of the spire. All the wronght aad rolled iron 
employed in the construction of this iron skeleton, the weight of which was 
only 123 cwt., was prepared in the government works at Neuberg, in Styria. 
The cast-iron plates or rings were furnished from the government iron works 
at Marie-zell. In the antumn of 1842, when the whole of the masonry of 
the spire had been completed, the upper portion, consisting entirely of iron 

work, was fixed. This also was attached to a strong cast-iron circular plate, 
similar in construction to that below. This portion of the framing, with the 
other iron work employed in the spire, weighed abont 60 cwt., so that the 
entire weight of iron was about 203 cwt. The new portion of the spire was 
connected to the old by means of an arrangement of iron work, very appro- 
priately called “ anchor fastenings.” The portion of the apire restored, (viz, 
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from the gallery of the tower to the top of the cross) is about 182ft., the 
cost thereof being about 130,000 gulden, of which aum 15,500 gulden were 
expended in taking down the old spire, and in the construction of the ne- 
cessary scaffolding. Objections have been raised, at Vieona, to the extensive 
use of wrought iron in the reconstruction, from an apprehension of injury 
arising from the dilatation of the metal under changes of temperature; it ap- 
pears, however, from careful experiments made, that the expansion of a bar 
of wrought iron 40ft. in length, under an alteration of 40° Reaumur, is not 
more than three lines, even in a horizontal position, and would be less in a 
vertical position, in consequence of the pressure of the upper parts on the, 
lower ; and the opposite effect would increase with the diminution of tempe- 
rature, the effect. being still less when a number of pieces are united, forming 
aaystem (as in the iron work of the spire), than when the same length is in 
a single piece. It further appears, that Bolinger, the mechanical engineer, 
found the dilation of one of the iron ribs, between the temperature of snmmer 
and winter, to be only one line, and that of the iron framework, when com- 
pleted and exposed to thie direct rays of the sun before it was covered by the 
masonry, to be imperceptible. 

At the next Meeting, on Monday Evening, the 22nd instant, the following 
papera will be read :—“ A description of the new hridge over the River 
Moine, at Clisson, near Nantes,” by William Bromet, Esq. M.D., F.S.A. 
‘ Some observations on the Church of St. Peter and St. Paul, at Kettering, 
in Northamptonshire, by Mr. R. W. Billings, Associate. 


ON BRONZE FOR STATUES. 


By Captain CnarLes HorrMan, of the Prussian Artillery. 


(Translated for the Civil Engineer and Architect's Journal from the Berlin 
Gewerbeblalt.) 


Bronze should be of a good colour, and yellowish red is preferred: it 
should be capable of being wrought with the file and the chisel; it should 
have the fluidity requisite for filling perfectly all the cavities of the mould, 
and producing an exact impression, and it should be capable of taking 
patina or a green colour by the application of a mordant. The first quality 
is best obtained in those alloys of tin and copper in which the tin is in a 
proportion of from 15 to 6 per cent, the red colour of the compouod, and 
its tenacity increasing in inverse proportion to the qnantity of tin contained. 
But all the combinations of copper and tin are formed by the mechanical 
mixture of anterior combinatioas of copper and tin, of which one containing 
exactly 61$ per cent. of copper, and 384 per cent. of tin, is distinguished by 
a bluish tint and crystalline fracture, and possesses considerable hardness 5 
whilst the other contains ncarly 954 per cent. of copper and 4% per cent. of 
tin, and has a bright yellow colour tinged with red, and presenting a close 
grain, on fracture, a rough surface, and much tenacity. The first combination, 
which is the harder, contains exactly 3 atoms of copper and 1 of tin, and 
the second 30 to 40 atoms of copper to l of tin. ‘These two combinations 
may be considered as representing hardness aod teoacity, the due develop- 
ment of which properties of cohesion can only exist as the combination is 
uniform throughout the mass, an effect difficult to be produced in pieces of 
bronze very dissimilar, and cooling with a different degree of rapidity. 
These reasons form a considerable objection to the use of copper-tin bronze” 
for statuary founding, besides which, although a sufficient proportion of tin 
will give fluidity so as to fill the mould well, such an alloy is bad for the 
chisel, flying off in little bits, which prevents the work from looking well; 
neither do these alloys present a good patina. 

The capability of being wrought by file and chisel is afforded by copper- 
zinc alloy, provided the zinc does not exceed 25 per cent. nor fall helow 
5 per cent.; but it is often obstinate to handle, and yet is not hard enough 
in delicate parts to withstand the action of chiselliag. The colours are a 
yellowish red, verging often to acitron yellow. Some of these alloys are 
very fluid, but do not fill the mould well, to effect that, 50 or 585 per cent. 
of zinc must be introduced, but which alloys are hard and brittle under the 
chisel. Copper-zinc, therefore, is not a good alloy, but zinc added to copper 
is susceptible of a good patina. 

Profitting by these several properties, Professor Hoffman has made some 
experiments to obtain a good statuary bronze, and recommends the alloys 
ranging between the two following cases. 


Ist. To produce the reddest bronze. 


88$ copper-zinc (7 atoms copper, 1 atom zinc.) 
113 copper-tin (3 atoms copper, 1 atom tin.) 


100 


2nd. A cheap bronze with a bright yellow colour almost golden. 
934 copper-zinc (2 atoms copper, | atom zinc.) 
63 copper-tin (3 atoms copper, l atom tio.) 


100 


The combinations hetween these two, Captain Hoffman ranges in five 
classes, passcssing various properties. 


1844.] 


REGISTER OF NEW PATENTS. 


Unper this head we propose to give abstracts of the specifications 
of all the most important patents as they are enrolled. For this pur- 
pose we shall feel obliged if patentees will favour us with abstracts of 
their patents, immediately after their enrolment. If any additional 
information be required as to any patent, the same may be obtained 
by applying to Mr. Laxton at the Office of this Journal. 


STANDING RIGGING FOR SHIPS. 


James Jonn Greens, of Woolwich, Surgeon, for “ Improvements in apparatus 
for securing, or fixing, standing rigging, and chains, and other tackle.” —Granted 
July 1; Enrolled January 1. 

Tms invention of certain improvements for fixing standing rigging, chains, 
and other tackle, relates first to an improved lanyard, and consists in the 
application of a screw with a right and left handed thread. each of which are 
made to fit into a boss, having a hook at the outer end, for affixing the same 
to certain parts of the rigging: it will therefore be seen, that, on giving mo- 
tion to the screw, which is effected by means of a tommy, or spanner, which 
is made to fit on a boss, or enlarged part formed in the centre of the screw, 
the two bosses will be simultaneously drawn together or separated, so as to 
slacken or tighten the parts of rigging to which they may be attached at 
pleasure. 

The second part of the invention relates to a hook which is constructed at 
the lower part where the curve takes place, with a hinge joint; the two parts 
of the hook thus formed, when affixed to the rigging, are secured by a cord 
or “mousing.’” These improvements, with respect to the screw lanyard, are 
stated to be preferable to the present mode of securing rigging, for this reason, 
that they can be slackened or tightened in any weather without impeding the 
vessel’s course, and in the application of the above to vessels of war, the in- 
yentor presumes that, on account of the cylindrical form of the screw lanyard, 
a sbot would glide off, and thereby preserve the shroud, whereas, by the 
present mode of constructing them, the lanyard would be cut, and the shroud 
disengaged, and thus cause danger and incunvenience to those working the 
ship. Lastly, the hook, which may be used in connexion with the screw lan- 
yard, for securing the shrouds, being secured by the mousing, may, in case 
of suddeo storm, or where it is necessary to cut away the masts and rigging, 
be disengaged at a moment’s warning, by simply cutting the cord or mous- 
ing, which will allow the hook to fly open. 

The inventor elaims, first, the mode of working a double screw into two 
separate hoxes bored out to receive the screw, and applying the same to stand- 
ing rigging. Secondly, the exclusive manufacture of a hook or hooks with a 
joint or hinge, and the privilege of attaching such hook to chains or standing 
rigging. 


nanmam 


FLATTENING GLASS. 


James Hartiey, of Wear Glass Works, Sunderland, Glass manufacturer, 
for “ Improvements in the manufacture of glass? ’—Granted July 6; enrolled 
January 6, 1844. 


Tue present mnde of flattening cylinders of glass, appears, irom the speci- 
fication to be defective, inasmuch as the heat of the cylinder to be flattened 
is the greatest on that side next the flattening stone, which side of the cylin- 
der, being towards the fire, becomes highly heated, in consequence of whieh, 
such side will flatten, whilst the other side, being comparatively little heated, 
will retain much of its stiffness; the first part of this invention, therefore, 
consists in the application of a rotary stone of about ]0in. diameter, which 
js fixed at the right of the flattening stone, in the position where the cylinders 
are usually put before being moved to the flattening stone: on the under sur- 
face of the rotary stone 1s an axis which is caused to rotate in suitable bear- 
ings, so that the workman may readily turn round the stone with the cylin- 
der of glass upon it, so that the heat of the glass can be kept equal on all 
sides. The patentee, in the second part of his improvements, states that 
some difficulty is experienced in getting a cylinder of glass, after it has been 
cut open, flat upon the stone, in consequence of the air which 1s between the 
flattening stone and the glass; to obviate this, Mr. Hartley perforates ihe 
flattening stone with a number of small holes, about 4 of an inch in diameter, 
which allows the air to escape from underneath the plate of glass; it is pos- 
sible that a stone so perforated would mark the face uf glass, but where such 
plate is to he ground and polished it is of no consequence, as the marks would 
be removed by the operation of grinding. The third part of the invention re- 
lates to certain improvements in the be! or table upon which plate glass is 
ground; the mode hitherto employed has been, to form a bed of plaster of 
Paris; in place of this, a bed is formed by a sheet or sheets of india rubber 
cut ahout 3 of an inch in thickness, and of a size dependent upon the plate to 
be ground ; owing to the adhesive quality of india rubber, the plate of glass 
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will be found to adhere very firmly during the process of grinding and po- 
lishing. 

Lastly, in the manufacture of crown glass, it is well known, that just before 
introducing the glass intothe flashing furnace, the nose of the glass is heated 
in a furnace constructed at one side, and which is called the nose-hule; the 
air which causes the rush of vapours through the nose hole, is introduced 
below the fuel; by which means the draft causes a dust and certain vapours to 
pass this nose-hole, which is found to be prejudicial to the glass ; the mode 
of obviating this is by constructing air tubes which proceed from the outside 
of the glass house ; by these tubes air is conducted to the furnace, and allowed 
to enter in streams at the sides, or front, and ahove, to the fuel, which entirely 
obviates the defect above referred to. The claims are for the improvement 
in the flattening kiln capable of rotating; for successively receiving the cy- 
linders of glass to be flattened before they are moved on the flattening stone. 
Second, the application of a perforated flattening stone. Third, the use of 
india rubber for the purpose above described. Fourth, the peculiar mode of 
constructing a furnace for heating the nose of crown glass before introducing 
the same into the flashing furnace. 


METALLIC ROOFS AND JOISTS. 


James BrRyoeLL, Junior, of Oakfarm iron works. near Dudley, Staffordshire, 
Tron master, for “ Improvements in the manufacture of metallic roofs and joists 
and improvements in joining sheets or plates of metal for various purposes.” — 
Granted July 6; Enrolled January 6, 

Tue mode of constructing metallic roofs, according to the first part of this 
invention, is as follows; the rafters are made with a groove a’ong the upper 
edge; and the plates forming the covering, which are of a rectangular form, 
are bent down at ihe sides, so as to form a right angle with the surface; one 
end of each of the plates is also bent down in like manner, and the other 
end bent upwards, so that when the plates are put together, the lower end 
or that bent downwards, Japs over the upper end of the plate adjoining, the 
end of which is bent upwards, the lateral edges of each of the plates fit- 
ting into the grouves formed in the rafters, into which they are secured by 
means of wedges. the space between the plates is then filled with asphalte: 
another mode is by forming a groove in the rafters as described, and also 
in the stretchers, which, on being put together, forma rectangular or oblong 
groove, the edges of the plate in this case are bent one way, and made to 
fit the rectangular groove; the plates in this case are secured by wedges, 
and the water prevented passing through the joints by filling the space 
with asphalte. 

The second part of the invention relates to a mode of joining metallic 
battens or Jaths; in this case the rafters are formed with a mortice on the 
upper edge, and the ends of the battens so constructed as to fit in the same, 
which are to be constructed as above described. The third improvement 
consists in forming the rafters partly of wood, and partly of iron; this is also 
effecte} by forming a groove in the edge of the rafter, which is afterwards to 
be filled with wood, so that the laths or battens, when tiles are to be employed, 
may be nailed to the rafters. 

Fourth, and lastly, this part of the invention relates to a mode of welding 
iron plates, and bars of iron together ; for this purpose the patentee erects a 
pair of rollers close to the mouth of the furnace; the plates intended to be 
welded may he affixed together by a lap joint, ur a bar of iron may be placed 
upon the plates so as tocover the joint. The plales are then to be secured by 
means of rivets or clamps, and placed in the furnace; the rollers are so can- 
structed that the top roller is capable of being raised, so that the workman 
can put a pair of tongs between. fur the purpose of taking hold of the plate; 
when the plates have got toa welding heat, they are withdrawn, and one end 
placed between the rollers, which on being set in motion, will draw the plates 
trom the furnace, and the parts will be welded together by the pressure. When 
it is required to strengthen a plate of iron, a number of small pieces may be 
placed upon the surface in various devices, and the plate heated and welded 
as above described. 

The inventor claims first, the mode of constructing metallic roofs by em- 
ploying iron rafters with grooves and metal plates turned at their edges, 
Second, the mode of making metallic roofs by applying iron rafters with 
grooves for receiving trou laths. Third, the mode of constructing wrought 
Iron rafters and joists with grooves for wood. Fourth, the mode of joining 
plates or sheets of iron, by causing them to be welded by means of the pres- 
sure of rollers. 


RECTILINEAR INTO ROTATORY MOTION. 


James Boots, of Liverpool, clerk, and doctor of laws, for “ Certain im- 
provements in the means of converting rectilinear into rotatory motion, and of 
converting rotatory into rectilinear motion.’'—Granted July 6; enrolled Jan. 6. 

THE specification, after referring to the various mechanical arrangements 
which bave been employed for the aLove purpose, proceeds to state that it is 
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a well known mathematical principle that if a right line of fixed length is in 
motion, and its ends move in two right lines that are at right angles to each 
other, the centre or middle point of such right line will describe a circle, 
whose diameter is equal to the leogth of the given right line; let A B, fig. 1, 
Fig. l be the right line, and C D, 1% F be 

Lo right lines, at right angles to each 

other, and O the middle point of A B; 

then if the extremities move alternately 

o on the lines C D, EF, the point O will 
/^\e D D describe a circle, whose centre is l, 
u and diameter A B; it isfrom the above 

principle that the inventor bases his 
vf 


t 


invention, which is as follows. Fig.2, 
is a sectional elevation; A Aisa frame- 
work ot iron, supported by pillars B B,C is the cylinder of an engine, D the 
pistun rod, attached to a cross head, each endẸof which passes through a 


Fig. 2. 


slide d, made to work freely in the 
grooves or openings E E, of the frame- 
work A A. Fig. 3 is a view of the 
framework A A, showing the arrange- 
ment of parts for cunverting the ro- 
tatory into a rectilinear, and the recti- 
linear into a rotatory motion. G is the 
main or crank shaft, H the crank, and 
I a connecting or coupling, one ead 
of which is attached to the slide d, working in the vertical groove, the other 
enl being connected to a slide working in the horizontal groove E, and the 
centre or middle point connected to the outer end of the crank H. It will be 
evident, that on mation being imparted to the piston rod, the extreme ends 
of the connecting link (or slides) will move in a horizontal and vertical direc- 
tion, which combined movements will give a rotatory motion to the crank 
shaft. It is perhaps worthy of notice, that if the cranks (there being two) 
be placed in opposite directions, or in a line with each other, the shafts to 
which they are affixed will revolve in opposite directions. Mr. Booth claims 
the conversion of alternate rectilinear motion into continuous rotatory motion, 
and vice versa, by the combined action of the ordinary working cranks, in 
connexion with arms or sliding cranks, the ends cf which are caused to move 
in grooves at right angles to each other, as described. 


OB 
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IMPROVEMENTS IN PROPELLING. 


James Josern Brunet, of Limehouse. Middlesex, Esq., for “ Improvements 
in propelling.” —Granted July 6; enrolled Jan. 6. 


Tne first part of this invention relates to an improved paddle wheel, the 
float bnards of which can be forced outwards. or drawn in, or reefed or un- 
reefed as may be desired. This improved wheel is constructed with two float 
boards to each arm of the wheel, one placed at the front side of cach of the 
arms, and the other at the back, and attached together by means of a dia- 
g nal arm, so that the floats are in two diferent places, but so situated with 
respect to each other, that the inner edge of one coincides with the outer edge 
of the other ; in place of belting the floats ta the arms of the wheel, they are 
so constructed as to he disengaged from the arms, or in other words, to be 
lacked and unlocked, with respect to the arms, at pleasure; this is effected 
by means of two wheels, one of which the patentee terms the compression 
wheel, and the other the reefing wheel; these wheels are made to turn freely 
on the shaft of the paddle wheel, and have motion given them by means of 
an arrangement of gearing and a winch; to each pair of float boards is at- 
tached, by means of a pin joint. one end of a diagonal arm, the other being 
attached, in like manner, to the periphery of the reefing wheel, which. in 
being put in motion by the afaresaid gearing and winch, the floats will be 
drawn towards the axis af the wheel, and the same will be unlocked, or dis- 
engaged, from ihe arms of the wheel. 

The second part af the invention consists in another modification of the 
above, the difference being that the floats are placed further apart, as in the 
ordinary paddle wheel, and in a line, or some circular plane with each other, 
at equal distances from the axis; in this case, each alternate float only is 
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connected to the reefing wheel, and is capable of being reefed and unreefed, 
the other being bolted to the arm of the wheel. The inventor claims the 
reefing and unreefing of floats of paddle wheels by the combined action of 
reefing wheels and connecting rods. 

The third part of these improvements consists in a mode nf propelling ves- 
sels without the aid of paddle wheels, or other external propelling machinery. 
This is effected by causing a continuous stream of water to be drawn through 
a number of openings, either at the bow or sites of the vessel, and then eject- 
ing or forcing the same through a number of openings at the stern of the 
vessel, whereby a retractive force is obtained, which propels the vessel for- 
ward. For this purpose a steam engine of sufficient power is employed to 
work a three-throw crank, which gives motion to three pumps that inject 
and eject the water in a continuous stream, thereby propelling the vessel 
forward. 

The last part of the improvements consistsin a new mode of connecting and 
disconnecting the cranks of the paddle shafts of steam vessels, and the cranks of 
the engine; this is effected as follows :—A piece of iron of the form of a washer, 
having a portion of its circumference, equal to the diameter of tbe hole, cut out, 
is affixed to the end of the crank of the paddle-wheel shaft by means of bolts; 
the opening in the above is in a lateral direction and of sufficient size to 
receive the end af the “ toe-pin,” or crank-pin, which pin is fixed to the crank 
of the engine shaft in the ordinary manner; the mode of securing the end 
of the crank- pin into the opening of the piece of iron balted on the crank of 
the paddle shaft, is by a strong iron ring, which in the first place is passed 
over the crank- pin. and the ends of the two cranks brought together, so that 
the end of the crank-pin passes into the opening of the piece of iron, and is 
there held by slipping back the ring, and passing it over the aforesaid piece 
of iron bolted to the crank of the paddle-whee] shaft. The patentee claims 
the mode of propelling a vessel by causing water to flow from the outside 
into and through pipes, and to be ejected continuously through orifices placed 
near the siern, by means of two or more pumps. 

Lastly, the mode of connecting and disconnecting the crank of the paddle 
wheel shaft to the crank of the steam engine shaft. 


PORTABLE ROOF. 


Georce Parsons, of West Lambrook, near South Petherton, Somerset- 
shire, gentleman, for an “Improved portable roof for agricultural and for other 
purposes.” —Graated July 6th ; Enrolled January 6th. 


The portable roaf, as described in the first part of the specification, con- 
sists of an iron boss or socket, having a collar at each end; in the circum- 
ference of one of the collars there is a number of mortices for receiving the 
upper ends of the rafters, the lower ends being attached to a suttable frame- 
work of a circular form, supported by the lower part of the socket ; the roof 
so constructed 1s made to slide over a pole made in the form of a screw, by 
nailing or otherwise fastening thereon a number of segments of metal, which, 
when joined together, are of a spiral form ; the screw pole so cons:ructed is 
maile to pass freely through the socket, within which is an antilriction roller 
that rests upon the plate or plates of metal forming the screw: it will be 
seen that this description of roof can be easily remaved, as it is only required 
to provide a block or pedestal having a hole in the tap for receiving the 
screw pole and keeping the same in a vertical position ; and in order to raise 
cr lower a roof in constructing or removing a hay rick, so as to protect it 
from the weather. it is only necessary to give a rotary motion to the roof, 
and the same will be raised or lowered as may be required, Another des- 
cription of roof, which is of an oblong farm, is supported by twa pales, but 
in place of raising and lowering the root as above described, at each end of 
the roof there is a pulley, each pulley being provided with a ratchet wheel : 
round one of the pullies there is a rope or chain, which passes in a horizontal 
direction to the pole adjoining, and over a guide pulley to the top of the 
pole, where it passes over another guide pulley to the top of the other pale, 
and from thence in like manner once round the other pulley at the opposite 
ent! of the roof; thus by giving motion to the axis of each of the pulleys by 
means of a winch, the roof can be raised or lowered at pleasure. Another 
mode of supporting and raising the roof, is effected by boring a number of 
holes in each pole and passing pins through, upon which the ends of the roof 
are made to rest. The patentee claims, first, the arrangement of a roof formed 
round a sliding socket capable of being moved up and down at pleasure, on a 
pole. Second, the peculiar method of raising and lowering a rvof, first by 
a spiral worm and antifriction roller in the socket; and, secondly, by a 
ratchet wheel and pulley. He also claims the application of a gauge rod, 
which is fixed to the lower collar of the socket of the roof first described, 
which gauge is capable of being moved round independently of the roof, 
for the purpose of regulating the diameter of the hay rack about to be con- 
structed. 
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IMPROVEMENTS IN STEAM ENGINES, 


Jaco Samupa, of Southwark Bridge Iron works, Surrey, Engineer, for 
“ Improvements in the construction of steam engines, particularly applicable to the 
purposes of steam navigation.—Granted July 10, 1843 ; Enrolled January 10, 1844. 


Tur first improvement consists in a novel construction of tle steam engine, 
whereby the cylinders are placed almost over the kec} of the boat ; the steam 
cylinder, piston rod, cross head, and side rods, are of the ordinary construc- 
tion, but in place of the side lever beams, Mr. Samuda employs a lever of a 
triangular form moving npon centres, which gives motion to the connecting 
rod; the cylinders of this engine are not exactly in a line with cach other 
but a little sideways, and in an opposite direction to each other, so that the 
connecting rods may work close to each other, but if it is desirable to have 
the cylinders in the same line, it can be elfected by cranking one of the con- 
necting rods, so as to receive the other: the following sketch, which is an 
elevation of the engine with one side removed, will serve to illustrate more 
clearly the novel construction of the same ; @ a, is the framework of the en- 
gine, b, b two iron triangles working on centres c, c, fixed to the framework ; 
d, d the connecting rods, the lower ends of which are connected to the ends of- 
the triangle by pin joints, and the upper ends to the single crank pin; e, e, 
the cylinders, f, f, the side rods connected at one end to the cross head of 
the piston, and at the other end to the triangle by a pin joint as shown by 
the drawing. 


The second part of these improvements consists in a modification of the 
above, but in place of one cylinder being employed at each end of the frame, 
there are twa cylinders placed abreast of une another; in this case there are 
four air pumps employed which are worked from the cross head, but if pre- 
ferred one only may he employed, which may be placed in the centre of the 
frame and worked from the crank shaft; the condensers are underneath the 
hed plate of the engine. The cylinders in the third part of these improve- 
ments are elevated upon brackets cast or otherwise fixed to the framework, so 
that the pistons descend and are connected tothe ends of the triangles by 
short links; the eccentrics in this case are fixed one on ‘each shaft, and the 
crank pins are connected by a link, so that the engines in ease of an accident, 
can be worked independently of each other. The fourth part of these im- 
provements shows the application of the above to vessels moved by submarine 
propellers. Same idea may be formed of this part by inverting the annexed 
sketch. In this case the triangles are placed above the main shaft, whitch 
latter passes through the stern of the vessel, and upon it is fixed a drum 
having arms of plate tran made in a spiral form, so as to have the effect of 
forcing a very sclid body of water through, the reaction of which has the 
effect of propelling the vessel. Fifth improvement consists in the arrauge- 
ment of two vibrating cylinders inclined at an angle of 45 degrees, and an 
open topped air-pump placed between them, all ot which are worked from 
one crank pin. Sixth improvement relates to a mode of working the exhaust 
valves of steam engines, the steam valves being constructed in the usual way. 
For this purpose, two segments of metal sufficiently long to cover the exhaust 
passages are made to fit the inner circumference of the cylinder; these seg- 
ments of metal, which are connected together by a rod, are actuated by the 
motion of the piston, that is to say, when the piston has nearly finished its 
upward stroke it comes in contact with the segment at the top of the cylin- 
der, and closes the exhaust way at the top, and opens that at the bottom, and 
vice versa, The seventh relates to a mode of regulating the expansion valves of 
steam enginea and so as to cut off the steam at any point of the stroke; each 
expansion valve is worked by a cam or eccentric having a boss cast on one 
side, and bored ant so as to fit the crank shaft and work loosely upon it 
through the circumference of the boss, and about one third or fourth of the 
way round is made a slot; a hoopis then bored out to fit nicely upon the 
boss of the eccentric, and through the circumference of thia hoop is made a 
spiral slot';:a piniis then passed through ihe slots of the hoop aud eccentric, 
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and ia fixed into a hole formed in the circumference of the shaft; the hoop 
it should be observed, ts prevented turning round upon the boss of the 
eccentric hy means of keys; it will therefore be seen that on moving the hoop 
endwise, which is effected by a bell-cranked lever actuated hy a screw, that 
the eccentric will he turned round upon the shaft, whereby the expansion 
valvca can be regulated so as to cut off the steam at any required part of the 
stroke. 

The eighth and last improvement is for a mode of constructing a governor 
for regulating the discharge of the saturated brine from the boilers; to effect 
this a valve box is made in the discharge pipe, having a conical valve, on 
the spindle of which there is a helical spring which acts against a collar 
furmed on the end of the spindle, so as to raise the valve and thereby increase 
the size of the aperture; the action of the steam and brine upon the base of 
the cone, will of course have the effect of closing the aperture by forcing into 
it the apex of the cone, and the same will be regulated according to the pres- 
sure of steam in the boiler. 


ee 


STONE SAWING MACHINERY, 


Wirra Horcuisox, of Ivy-bridge Lane, Strand, Middlesex, marble 
merchant, for “ improvements in machinery for cutting or sawing marble and other 
stones.’’—Granted July 13, 1843; enrolled January 13, 1844. 


This improvement consists in the application of a saw guide, or frame fixed 
above the block of marble or stone to he cut, whereby the sawing of stone 
is rendered very easy, and capable of heing done by any man or boy of suf- 
ficient strength to move the saw frame. 

The saw guide consists of two pieces of timber parallel to each other and 
a few inches apart ; these timbers or guide are placed above the stone, and 
supported at each end by transverse pieces, which pieces are capable, by 
means of screws, of being raised or lowered at pleasure. At each end of the 
saw frame (which may be of the ordinary construction) there are two anti- 
friction rollers which work between tle guides, and serve to keep the saw 
frame in a vertical position ; in addition to the screws above referred to for 
raising the pieces of timber that support the ends of the guide frame, there 
are also screws for moving and adjusting the said guide frame laterally, by 
means of which the saw can be set to any part of the face of the block of 
marble or stone when it is required to cut itinto slabs, and the guide frame by 
the arrangements above described, can also be set to any required height. 
Another improvement in this apparatus is in the application of a weight for 
bearing up the saw frame, so that the sand aod water may get freely under 
and pass the blade of the saw; for this purpose a pulley, capable of adjusting 
itself to the position of the saw frame. is suspended from a bar affixed to the 
roof of the building; a rope, having a counterbalance weight at one end, is 
passed over the pulley, and attached to the frame of the saw, which will have 
the effect of supporting the same as may be required. The claims are for 
the mode of guiding saws worked by hand by means of guides, together 
with the moving of the guides laterally or vertically by means of screws; 
also the application of the anti-friction rollers, aud lastly, the mode of suse 
pending a pulley that moves with the saw guide, 


STEAM PROPELLING MACHINERY, 


Joseru Mavpsiay, of Lambeth, Surrey, eugineer, for “ Jmprovements in 
muchinery used for propelling vessels by steam power, '— Granted July 13, 1843; 
enrolled January 13, 1844. 


The first part of these improvements relates to a mode of transmitting 
power from one shaft to another, for the purpose of driving or giving motion 
to a submarine propeller. The main or crank shaft in this case ia in a line 
with the keel of the vessel; on the end of the shaft (which may be pro- 
longed to any convenient distance towards the stern of the vessel) there is a 
drum, having a number of grooves in its periphery. On the end of the pro- 
pelhng shaft, which is placed below and parallel with the erank shaft, there 
is another drum of smaller diameter having a like number of grooves formed 
in its periphery ; these drums are keyed on their respective shafts in such 
manner with regard to position, that the grooves in one of the drums are 
opposite the spaces of the other drum: the mode of transmitting motion 
from the drnm of the crank shaft to that of the propelling shaft, is by a rope 
which circulates with repeated convolutions around the two drums, The 
rope in the first place is passed over the drum of the crank shaft at one end, 
it is then conducted by means of two guide pulleys to the opposite end of the 
drum, and made to pass under the drum of the propelling shaft into that 
groove nearest the end of the drum; it is then passed over and under the two 
drums untilitreaches the opposite end, at which place the twu ends of the rope 
are spliced together. Between the two drums there is another pulley fixed on 
the end of a moveable lever, actuated by a screw; the object of this apparatus 
is to tighten the rape when required, which is effected by causing the pulley 
to press against the rope, The patentee elaims the improvement in machinery 
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for propelling vessels by steam power, which consists in the application of an 
endless rope or ropes circulating with repeated convolnutions around grooved 
drums, for the purpose of transmitting motion from one drum to another. 
The second improvement consists in the application of a revolving propeller 
having two, three or more oblique vanes, and also in the application of two 
rudders in place of one, which rudders are placed behind the revolving pro- 
peller, as seen in the accompanying diagram. Fig. lis a side elevation of 
a portion of a vessel, showing one of the rudders and the revolving propeller. 
Fig. 2, an end view of the same: aa, is the revolving propeller fixed upon 
the end of the shaft b, which passes through the stern of the vessel, as 
shown by doited lines. The propelling shaft receives its motion from the 


Fig. 2. 


crank shaft of the engine in the manner above described, or the same may 
he driven by spur wheels: c, e, are the two rudders, the situation of which 
will ke seen by the drawing. Mr. Maudslay claims for this part of the in- 
vention the improvement in machinery described for propelling vessels, which 
consists in the application of any revolving propeller by oblique action, 
being sitnated behind or abaft the stern post of the vessel, and substituting 
for the ordinary rudder two rudders, when such rudders are used in combina- 
tion with the revolving propeller. 


STREET CLEANING APPARATUS. 


Sterven Geary, of Hamilton Place, King’s Cross, Middlesex, Architect, 
aud Civil Engineer, for ‘ Improvements in machinery, or apparatus, for clearing, 
cleansing, watering, or wholly or partially covering with sand, or other materials, 
roads, streets, er ways; and which machinery is also applicable to other similar 


purposes.—Granted July 13, 1843; Enrolled January 13, 1844. 


Tire machine, as described in the first part of the specification, consists of 
a large drum or cylindrical case of wood, or other material, mounted in a 
frame running upon two wheels; to one of these wheels is fixed a spur 
wheel, which takes into and drives a wheel keyed on the end of a horizontal 
shaft. which passes through the centre of the machine ; upon this shaft, and 
within the machine or cylinder, there are keyed two wheels, or circular pieces 
of wood, liaving notches or openings in the periphery, which receive the ends 
of two or more pieces of wood or metal, which are denominated the “stock ;” 
between these pieces of wood or metal, the brushes or brooms, formed of any 
suitable material, such as ‘‘ birch, cane or whalebone,” (or scrapers of wood 
or iron), are secured by means of screws or rivets. It will, therefore, be seen, 
that on motion being given to the machine, a rotary motion will be imparted 
to the asis, upon which is keyed the circular pieces of wood, and the brushes 
(which may be arranged in consecutive order, or alternately with scrapers, 
or scrapers alone may be employed) are caused to act against the surface of 
the ground, whereby any accumulation of dirt will be removed by the 
brushes, which are in close contact with the internal surface of the cylinder, 
and the same will he conducted by the brushes or scrapers, and deposited into 
a receiver formed witbin the machine, and from which it can be removed 
through an opening formed for that purpose. The claim is for the construc- 
tion and application of revolving brushes or brooms when {acting against a 
fixed curved surface, or portion of a cylinder, with which they are in close 
contact, for the purpose above described. 

The drawings show another modification of the machine above described, 
in which the receptacle for the dirt, in place of being within the ma- 
chine, is placed in front; in this case the receiver may be placed on a pair 
of wheels, and so constructed as to be detached from ihe machine itself, 
Another part of these improvements relates to the application of certain 
parts to the machine first described, whercby the said machine may be ren- 
dered available for the purpose of watering the streets or roads, when the 
machine is not required for the purpose of removing dirt or soil. In order 
to convert the aforesaid machine into a watering machine, it will be neces- 
sary, in the first place, to throw the wheels out of gear and remove a portiun 
of the brushes. ‘The reservoir, in this case, is constructed with openings at 
the lower pari, to which are attached the branch pipes, provided with a valve 
er stop cock, and delivery pipe, which is perforated in liko manner to those 
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in ordinary use. The next step is to fill the reservoir with water, when the 
machine is fit for use, and can be employed for the purpose of watering 
streets, roads, or ways. The claim is fur the general combination and ar- 
rangement of parts constituting a machine for the purpose above described. 

Another part of these improvements relates to the application and arrange- 
ment of certain parts to the above mentioned machine, whereby it may he 
employed for the purpose of distributing sand or other material, over and 
upon the surface of roads, so as to afford a better foothold for horses, and also 
more secure for pedestrians. Presuming the machine last above described 
to be employed for this purpose, it will be necessary to remove the pipes, &c., 
and the reservoir, which is constructed with a flange, has another portion 
affixed to it by means of bolts, which, when put together, form a circular 
reservoir, with an opening at the lower part for the delivery of sand, or other 
material, which is regulated by a slide or hopper. The patentee does not 
claim any of the separate parts of the machine above described, except so 
far as the same may be employed in the gencral combination and arrange- 
ment of parts constituting a machine or apparatus for the purpose above 
described. 


maa 


PROCESS FOR OBTAINING AMMONIA AND CYANOGEN, 


Ricard Lamine, of Radley’s Hotel, New Bridge Street, Blackfriars, gen- 
tleman, for “ Improvements in the purification and application of ammonia to ob- 
tain certain products. ’— Granted July 13, 1843; enrolled January 13, 1844. 


In order to obtain ammonia according to the first part of this invention, 
sufficiently pure for the arts, the patentee employs a solution of muriate of 
lime and gas water, as follows: a sufficient quantity of muriate of lime in 
solution is mixed with gas water, in order to convert the ammonia which is 
present into muriate of ammonia; the carbonate of lime is then separated, 
and the remaining solution boiled for an hour, and then left to cool ; it is 
afterwards mixed with a sufficient quantity of hydrated oxide of iron to 
combine with all its sulphnretted hydrogen, and secondly with sufficient lime 
to saturate the muriatic acid which is present, after which ihe solution may 
be distilled, when the ammonia will be found in the water in a tolerably pure 
state. The second part of these improvements is the application of ammonia 
to the production of cyanogen, so as to make prussic or hydrocyanic acid 
the primary result, and at a price so low as to admit of its application to the 
economical production of the eyanurets, ferrocyanurets, and hydrocyanates. 
Generally the process is as follows: the inventor provides an iron cylin- 
drical retort about 1 ft. Gin. diameter and 8 ft. long; this cylinder, which is 
lined with fire bricks, and filled with pieces of charcoal, is set vertically in a 
furnace, and bronght to a red heat; ammonia in the form of vapour, with 
certain other substances, which do not prevent the desired result, is intro- 
duced by a pipe near one end of the retort. In its passage the ammonia is 
deprived of part of its constituent hydrogen, while the remaining part, to- 
gether with its nitrogen, combines with carbon to form prussic or hydrocy- 
anic acid, which finally escapes from the heated vessel in the form of va- 
pour, mixed with other matters, amongst which will be some of that sub- 
stance in an undecomposed state. The prussic acid vapour thus obtained 
may be condensed in water, for subsequently making the compounds of cy- 
anogen and for other purposes, or it may be brought at once into communi- 
cation with the several substances with which it, or its constituent cyano- 
gen, is to be combined ; for instance, it may be received into water con- 
taining certain metallic oxides, with which it will make the corresponding 
metallic cyanurets or hydrocyanates, &c. The patentee claims the making of 
prussic or hydrocyanic acid by the re-action at a red heat of any convenient 
form of carbon and ammonia, by whatever means such re-action is es- 
tablished ; also the use of prussic acid so made for saturating and dissolving 
bases; and thus giving existence to cyanurets and hydrocyanates, and for 
other purposes, to which prussie acid is or may be usefully applicable. 
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CONDENSATION OF Carnonic Acn sy Cuancoau.—the cells of wood char- 
coal have a diameter of about 1-2400th of an inch, and if a cubic inch con- 
sisted entirely of cells, their united surface would amount to 100 square feet. 
By experiment it can be shown that the cells constitute five-cighths of the 
whole cubic contents of the charcoal, and, allowing for the space occupied 
by the charcoal}, the actual surface of the cells will be about 73 square feet. 
When charcoal is plunged into carbonic acid gas, it absorbs into its cells no 
less than 56 times their cubic contents at the ordinary temperature and 
pressure, and, consequently, the gas is condensed to 56 atmospheres. But 
according to the experiments of Addams, carbonic acid liqnifies under a pres- 
sure of 367 atmospheres, and we are hence compelled to conclude that above 
one-third of the carbonic acid which is condensed on the walls of the cells is 
in the liquid state,x—Afitscherlich. 
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THE PHILOSOPHY OF DESERT FORMATIONS. 
No. 5. 


Were the love of learning to be revived among the Arabians, and 
did their philosophers tnrn their particnlar attention to the modern 
science of geology, their opinions and theories, snited to the pheno- 
mena before them, would be peculiar to themselves, and such as em- 
brace a system of oceanic deposits alone, excluding many of the phe- 
nomena now so familiar to even the unlearned reader: instead of de- 
scribing a succession of catastrophes, so strikingly manifest in many of 
the formations of Europe, their ideas would be confined to the ex- 
treme simplicity of the desert strata, and to those changes which have 
taken place in fossil bodies and fossil beds, and by which changes, de- 
pendent npon climate and position, the mineral kingdom is produced: 
and could they not avail themselves of modern discoveries, facts 
which speak for themselves, requiring no interpretation, their ideas 
would be narrowed to the days of Woodward and others, and their 
theories would be equally ridiculous. On the other hand, did modern 
geologists take the troubie of visiting and exploring these lands, sub- 
mitting with resignation and cheerfulness to the necessary privations 
and dangers attending these Journeyings, there is little doubt but great 
changes wonld take place in their respective theories: they would un- 
doubtedly learn and unlearn much. 

In the preceding chapter I have confined my observations to oceanic 
fossil formations, and in these are naturally included all desert soils; 
but, inasmuch as the mineral kingdom is extensively developed in these 
wastes, it becomes necessary, in order to explain with perspicuity and 
simplicity the phenomena of nature, to enter into more minute de- 
tails of the causes of effects manifest in the creation of rocks, stones, 
earths, and metalline bodies. The multitude of fossils found in all 
parts of the earth, arranged in groups and families, forming in mapy 
instances entire strata, and generally disseminated over the surface or 
in the interior beds, attest to the wonderful changes which this plane- 
tary body has undergone during the revolutions of Time. Exclusive 
of the magnificent fossil formations of the deserts, which are very 
often some hundreds of feet in thickness, and which, in fact, compose 
the entire strata, every portion of the earth exhibits the like phe- 
nomena of oceanic and mineral formations; the chalk deposits, ex- 
tending over a great portiou of the British isles, northern France, 
Germany, Denmark, Sweden and Russia, as also in North America, 
however dissimilar in their lithological composition, agree in their 
character of oceanic organic bodies; and such may be said of the 
oolite and shell limestones. On searching into the lower strata, we 
invariably find fossil bodies analogous to those now forming beneath 
the waters, or but recently abstracted from them, and so perfect is 
their state of preservatioo, that we are enabled not only to identify 
the genera or order to which they belong, but also to discover the 
sequence of events and the manifold influences under which they were 
produced; we distingnish in the Ichthyosauri, ammonites, echimi, 
clumps of coral, and families of shell fish, the once living occupants of 
quiet seas and tropical heat, which must have lived and propagated 
their kind in those places where we now find them; and as Cuvier 
truly remarks, they are found in elevations far above the level of the 
ocean, and in places where the sea could not have heen conveyed by 
any existing cause. They are not only included in loose sand, but are 
often embedded in the hardest stones. Every country, every conti- 
nent, every island of any size, exhibits the same phenomena. To 
what other conclusions, therefore, can we come, but that the most 
elevated parts of the earth were once covered by the waters, that 
those vast chalk and oolite deposits, hills of carbonate of lime, and 
valleys of oceanic marl, owe their origin to oceanic organic bodies ? 
The varied phenomena also testify, that, although by changes of the 
earth’s axis of rotation, some portions of these elevated lands have 
been again, and perhaps again submerged, the general appearance of 
the earth testifies to the operation of very slow causes of effects 
manifest, as well as to the gradual but universal decrcase of the wa- 
ters. The earths produced by atmospheric influences, although won- 
derful to contemplate in their variety and extent, are as nothing com- 
pared to the oceanic formations, to the existence of which the former 
owe their origin and many of their peculiar properties; with the ex- 
ception of several varieties of schist and basalt, the bulk of aggregate, 
and in general the entire mass of rocks forming the prominent fea- 
tures of the earth, are exclusively oceanic, and most of the mineral 
bodies included in the carhoniferous beds are produced by oceanic 
influences. 

The protean powers of nature are strikingly manifest in the 
changes which take place from the living body to the mineral com- 
pound, the same species of shell fish is seen under a variety of forms: 
it resolves into marl or chalk, it silicifies as flint, it is identified in 
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limestone or shell marble, it sometimes consists of several distinct 
minerals, thus chalk and flint often form separate parts af an echinite, 
and in Derbyshire, chalk, calcareons spar, bitumen and quartz, are 
frequently incorporated in the same shell; many of the after changes 
are still more beautiful: thus some are converted into Egyptian jasper, 
others into amethyst quartz, chalcedony, or carnelion, it is only when 
we follow the order of these changes, and become acquainted with the 
laws which govern and direct them, that we are enabled to form a 
correct idea of their extent and importance in nature: thus many of 
the chalk and oolite formations, and the limestones, have no appearance 
of organic remains left, in consequence of the general decomposition 
of the fossil bodies of which they are composed; but the material of 
these hodies is left as an undeniable record of their previous existence, 
as sure and certain as the comminuted particles of land vegetation, 
termed earth, denote the previous existence of terrestrial vegetable 
earth; and in corroboration of these facts, the same slow but certain 
changes are continually taking place before our eyes, until they are 
lost sight of in crystalline bodies. 

Did this earth exist merely by decay and re-production, the pheno- 
mena of nature would similate to the causes in action, tle rocks would 
moulder into sands and pebbles, and the terrestrial and oceanic matters 
would be so intimately blended together as to defy classification: but, 
is such the case? the oceanic earths, consisting of varieties af sands, 
marls and calcareous matters, limestone rocks, and siliceous bodies, are 
throughout the by far greater portion of the earth of unmixed quali- 
ties; thus vegetable earths are not found in the vast desert beds of 
the earth, nor does alumina enter into their composition, until such 
time as they become blended with terrestrial earths, or exposed to 
long atmospheric action: the syenites, porphyries, busalts, &c., simply 
siliceons bodies composing these oceanic tracks, are peculiar to them, 
and peculiar to their respective localities: the carboniferons forma- 
tions bear an analogy to the formations of Europe and America which 
have not been intruded upon, by herbaceous plants and other organic 
prodncts of dry earth: every portion of their soils is the product of 
organic action, or of action resulting therefrom: every stone is a graup 
of fossil organic bodies, the body or fragment of a body of some in- 
habitant of the deep: the sands in their primary state principally 
consist of the comminuted particles of mollusca, but the shelly texture 
soon disappears after exposure to atmospheric influence: the animal 
oils have become mineralized, and either preserve their quality as 
naphtha, or they enter into combination with other substances, and thus 
disappear partially or wholly from the view. In all, and through all, 
we acknowledge the fossil kingdom as the basis of, and the proximate 
cause of the production of numerous mineral bodies. 

The deserts of Persia are exceedingly extensive, and according to 
Chaudin, not more than one-tenth part of that country was cultivatible 
in his time. On the east of the Tigris a considerable desert com- 
mences, pervaded by the river Ahwaz, and extending to the north of 
Shuster, about 140 miles in length and 80 in breadth. The great Su- 
line desert, including the great desert of Kerman, is about 700 miles 
long by a medial breadth of 200 miles; attached to this is the desert 
of Mekran. This immense area, extending 200 miles, is impreg- 
nated with nitre and other salts, which taint the neighbouring lakes 
and rivers. The whole country is distinguished for its deficiency of 
rivers, and a multitude of rocky mountains without vegetation. The 
soil of the plains is in general stony, sandy, barren, and everywhere so 
dry, that if it be not watered, it produces nothing, not even grass : 
even the clays on the banks of the Euphrates are strongly impregnated 
with muriate of soda. Separated from the great desert of Kerman, 
and bounded by mountain ranges and the Indian Ocean, are other ex- 
tensive deserts of Baloochistan. The great desert of Zaharah stretches 
from the shores of the Atlantic to the confines of Egypt, including a 
space of 2500 miles in length and 700 in breadth, the whole of which, 
except a few insulated spots of comparative fertility, are sterile and 
desolate, consisting of barren plains, shifting sands, and ranges of hills 
composed of that peculiar class of rocks common to oceanic deposits, 
and sometimes wholly composed of rock salt. Its borders towards the 
Atlantic present in many places a succession of sea beaches, the table 
land rising upwards of 20 feet above the present level of high water. 
All the great deserts of the earth are most unquestionably scean beds 
whence the waters have gradually receded, or otherwise have been 
suddenly thrown off by changes in the earth’s plane of position, occa- 
sioning local or general catastrophe; where they have gradually re- 
tired, is evidenced by immense deposits of muriate ol soda covering 
the surface of valleys, and forming hills of considerable magnitude, 
as well as entire strata disposed beneath the surface: on the other 
hand, their sudden retiring is denoted by the violence done to the 
elevated strata, and by the peculiarity of the valleys, which exhibit 
by strong water lines the rapid retreat of the ocean waters. Most 
deserts have their peculiarities thus the deserts of Lybia, Syria, 
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Cobi, Hindostan and Persia, are noted for their sands; the Suez and 
Nubian, and Arabian deserts, for their saliae and fossil beds, some of 
the Persian deserts, the desert of Ava, and others, for their immense 
quantities of naphtha, petroleum or mineral pitch; all of them abound 
with fossils, of species analagous to those now inhabiting the bor- 
dering seas, with petrifactions in which many species of fish may be 
distinguished, commingled with natron, the sulphates, and muriates, 

ypsum, limestone, magnesia, ocean marl, aud other peculiar products, 
which denote oceanic origin; such is the general composition and 
character of the exterior beds, and such it appears to be beneath the 
surface, so far as the discoveries of man extend. Even the rocks of 
syenite, basalt, porphyry, sandstone and limestone, partake of the same 
nature, and from the simplicity of their components, and the total ab- 
sence of potash and other peculiar products of terrestrial vegetables, 
must be exclusively assigned to the ocean. In and throughout the 
whole, the coral formations are exceedingly extensive, passing by a 
variety of transitions into rocks and eartlis, and silicified stones, and 
in the latter state lying loosely spread over the valleys, resembling in 
appearavee, and being often mistaken for trunks of trees. 

«The Arabian Desert,” says Niebuhr, “ bears every mark of having 

recently been a part of the bed of the ocean; and its little elevation 
above the sca would require but a small rise of its waters to restore 
this desolate track to its former conditlon. Its subsoil like that of the 
deserts is a grey clay, with a large proportion of sand intermixed with 
marine exuviz, extending to a great distance from the sea. It con- 
tains large strata of muriate of soda, which in some places rise up in 
hills of coasiderable elevation. Its gentle and uniform slope towards 
the sea seems to indicate that it has gradually emerged from the ocean, 
which is still receding from it.” The advance of the land upon the 
Gulf of Persia is excceding great; indeed Charles T. Bell calculates it 
to be more than 280 miles since the last catastrophe, and there is cer- 
tainly every reason to suppose that the whole extent of the great 
salt desert was at no very distant period covered by the waters of the 
Gulf, everything upon and beneath its surface demonstrating oceanic 
origin. The great salt plain at the head of the Red Seais of like 
composition with the surrounding deserts, and in the days of the early 
kings of Egypt, must have been entirely covered by the ocean waters, 
and indeed the whole of the Suez, Egyptian, Syrian, Lybian, Mesopo- 
tamian, and Nubian Deserts bear incontestible evidence of their ma» 
rine nature; the elevated plateau being almost wholly calcareous, or 
consisting of extensive fossil formations, and beds of salt. The soils 
of Syria, Palestine, and a great portion of Turkey in Asia, are of fossil 
formation, the greater portion of which is still uncovered, and unaf- 
fected by terrestrial vegetable matters. Syria abounds with salt lakes, 
and the soil of Palestine is so impregnuted with bitter acrid salts and 
sulphur, as to render it wholly unfit for cultivation, even the waters of 
the river Jordan during the dry season, are brackish and unwholesome, 
flowing through hills of ocean marl of the consistence of clay: in fact, 
divested of its historical reminiscences, Palestine, composed of barren 
mountains and numerous deserts, is, considered as one whole, far from 
bere favourable to the happiness or increase of the human race, de- 
pending entirely upon the rise of its rivers and periodical rains for its 
agricultural produce, and in periods of drought, which often occur, it 
too often suffers the triple scourge of famine, pestilence, and plague. 
Nor can we forget the Dead Sea, which is disposed in a valley of salt 
and mineral pitch: the hills by which it is surrounded are chiefly cal- 
careous and abounding with fossils. Passing eastward over the great 
desert of Bockhara towards the Persian Gulf, we find the sea retreat- 
ing from Baloochistan on the one side, where a great sandy desert is 
formed, and from Cutch on the other side; the great run being one 
vast sandy flat, containing immense quantities of muriate of soda, and 
covering a surface of 7000 square miles; but, however extensive, it is 
comparatively insignificant compared to the great desert with which 
it is united, embracing the important provinces of Agmere and Rajpoo- 
tana. The drying off of inland seas is also ap undeniable fact; thus 
the communications between the Caspian and the Black Sea, and the 
Red Sea and the Mediterranean, have been broken up, and the land is 
still encroaching upon the waters to a vast extent. One of the deserts 
of the Caubul territory is about 400 miles in length, and composed of 
sand hills and indurated clay. 

Besides the acrid or saline deserts which more immediately embrace 
the rainless regions situate within the tropical band, there are other 
immense tracks of waste and unproductive soil termed steppes. The 
Steppe of the Dnieper comprehends a vast plain between the Dnieper 
and the Bogue, of a dry and sandy quality, containing many salt lakes 
and salt plots. The Steppe of the Don and Volga, comprehends all 
the space between the Don, the Volga, and the Kuban: it is a very 
large acrid steppe, contaimng several salt lakes and salt plots, and 
abundance of sulphur. Within the confines of this steppe 1s what is 
called the Kuman Steppe, in which lie the salt lakes of Astrakan, 
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which they are rendered barren 
acrid plants and scrub wood dotting their surface. The slight eleva- 
tion of the Llanos, of Varinos, and the Caraccas the Bosques and 
forests of the Amazon; and the Pampas of Buenos Ayres, make it ap- 
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several bitter lakes and warm eprings, having every appearance of 
being a dried up 
pearance of the flat shores of the Caspian and Azof Seas, the shallow- 
hess of their coasts, the low situation of the Steppe, and the nature of 
its compounds, 
muck Steppe, conslsts of a far stretching ridge of sandstones, extending 
from the middle of the mountains to the Caspian, and of the vast ex- 
tent of plain on either side of these mountains: 
dence its having been the bottom of a sea, rock salt and salt lakes 
being thickly ditfused over the whole plains. Other Steppes there 
are stretching towards the north, and partially or wholly waste. 


sea: this being rendered more probable by the ap- 
The Steppe of the Volga and Ural, called the Kal- 


its constituents evi- 


In South America there are also very extensive steppes consisting 
of beds of sand, saline deposits, and other products of sea water, by 
and desolate, there being only a few 


pear that the waters of the Atlantic formerly covered this great extent 


of land; forming immense gulfs in the dry land, reaching the base of 


the Andes. 
The nature of the changes produced in the oceanic earths depends 
on the nature of the local affections to which these earths are snb- 


jected; thus, for instance, in Arabia Felix, the salts, phosphates, car- 


bonates, and sulphates, being produced, remain unchanged from age 
to age: but on the Abyssinian side of the Red Sea, a distance of only 
a few leagues, in consequence of the abundance of raius, the salts and 
other volatile and vaporous products, which are inimical to life, are 
washed into the bowels of the earth, and are thus united with com- 
pounds composing the lower strata, or in their union with each other, 
form neutral badies: at the same time, the shells of mollusca either 
decompose, or gradually indurating, separate in their parts, and pass 
by transition into stones and pebbles. The decomposed masses of 
carbonate of lime unite as rock, and the earth scon becomes covered 
with coarse grasses and scrub wood, to he replaced by the acacia and 
eventually by trees of a nobler growth, more complicated, and of 
a higher order of development. Animal species and genera no sooner 
find their food covering the new made soil than they repair to it, and 
propagate in their generations, and very often the locality has both 
animals and vegetables peculiar to itself. In whatever part of the 
world we view nature, in production and reproduction, the very deter- 
minate effects of local influences are strikingly manifest in the pro- 
duction of organic and inorganic bodies. 

Removed from the influences of terrestrial matters, produced by 
the animal and vegetable orders, genera and species are eventually 
produced, and as a necessary consequence, various compounds and fossil 
and mineral formations are generated. The young oceanic earth rests in 
its own strengthyand the changes which take place in the various de- 
positions of matter are wholly governed by local influences. In those 
parts of the earth where the heat is excessive, and the rains seldom 
or never fall, nature slumbers for ages in organic production, confining 
her operations to the mineral kingdom, or if genera, orders, and 
species, of animals and vegetables are developed, they are such as 
are conformable to the sterility of the soil, being in the simplicity of 
organical structure; thus the land is desert, ever presentiog the like 
monotonous view to the traveller, who treads interminable plains of 
sand, intersected with groups and chains of hills equally barren and 
unproductive, abounding with noxious exhalations, poisonous gases, 
bitter salts, and sulphur, all around speaking of imperfection, the or- 
ganic body decomposing, and the mineral body forming: of the beauty 
and variety common to a more favourable soil aad climate, nothing is 
to be found but a few crystalline bodies of comparatively little value 5 
not one spark of animal life appears to cheer the dreary scene. In 
this desert sterile state the earth reposes, free from the continued 
action and addition of accumulating matters producing in other loca- 
lities: but even in regions the most forbiddiog and destructive to 
organic creatures, nature acts unceasingly in creating mineral bodies 
and mineral beds from the fossil soils spreading forth on every side; 
the cast off clothing of mollusca and fishes, preserved from decompo- 
sition, in the re-combination of their atomic structure, become things 
of other name and nature; the beds of the valleys become covered 
with petrifactions, the sands sparkle with erystalline or effiorescing 
salts, the decomposed masses of commingled oceanic matter are con- 
verted into gypsum, alabaster, marble, sandstone and other species of 
rock, and a degree of order takes place where confusion and disunion 
previously revelled triumphant. The periods necessarily required ta 
effect these multitudions changes depend entirely upon association 
and climate: excess of dry heat, or excess of inoisture alike militating 
against the development of terrestrial organic bodies. When inces- 
sant dry heat acts upon the thirsty soil, it oxidates all bodies of a cal- 
careous nature, and causes the coral reef, and the beds of shell fish, to 
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decompose in dry friable masses, and in this state they remain, until f his professional duty to be acquainted with the evils, and to he able to 


by the agency of water, the disintegrated masses are united as one 
consolidated or erystalline body. Where the rains are unfrequent, and 
in many extensive regions they are seldom or never known to fall, here 
nature sleeps over the creation of living creatures, and the scanty vege- 
tation consists of those few plants which love a hot dry climate and 
an acrid soil, while here and there, in more favoured spots, may be 
observed a few miserable acacias standing as guides to wandering 
Arabs, or as signs of a well of wretched brackish water being withia 
the reach of the expiring wanderer: of the animal creation there are 
none, save a few vultures, kites, and ravens, which flit rapidly over the 
burning waste, or follow in the wake of the expiring camel, as though 
conscious of its approaching death. No living form could possibly 
exist in some of these regions, there being no springs of water, no 
shelter from the continuous vertical heat, no form of food, animal or 
vegetable; the sail throughout is alike inimical to the development, 
sustenance, and propagation of living species. Such are the charac- 
teristics of the African and Asiatic deserts, and of the numerous 
islands of the Red Sea, and wherever these lands are disposed in the 
rainless regions, there they continue barren and desolate from genera- 
tion to generation, preserving there their characteristic traits, by which 
their origin and nature has been handed down from generation to genc- 
ration, extending over a period far beyond the records of man, and 
being evidently produced ages before man was a denizen of the earth. 


(To be continued.) 


CEMETERIES. 


Report on the Sanilary Condition of the Labouring Population of 
Great Britain. A Supplementary Report on the Practice of Interment 
in Towns.—By Epw1n Cuapwick, Esq., London, 1943. 


_ On the Laying out, Planting, and Managing Cemeteries.—By J.C. 
Lovpon. London: Longman, 1843. 


In no one thing has the march of intellect more fully shown itself, 
and under the most favourable auspices, than in the strong public 
feeling which has been growing up of late years, in favour of improving 
the health of towns by scientific and enlightened administration. Many 
circumstances have favoured this, the remarks of staticians, the ope- 
ration of the Registration Act in particular, which by giving the ele- 
ments for local comparison, showed incontestably to what an extent 
population is affected by unfavourable circumstances. It might for- 
merly be matter of opinion how far drainage, or the adequate supply 
of water could influence health, and knowledge and intelligence were 
kept at bay with the assertion, that the results were but matter of 
Opinion, and that one man’s opinion, č. e. the ignorant man’s opinion, 
was as good as another’s. It is now, however, very different, and we 
can point to regions of the metropolis, where, by defective administras 
tion, the life of the labouring population is abridged to a fearful extent, 
while in others better cared for, a higher standard of vitality is to be 
recognised. At the same time the problem of vitality is better under- 
stood, its moral and economical bearings have been detected and 
elucidated, and the fearful consequences of ignorance and neglect 
clearly eliminated. It is undeniably ascertained that the operations 
of unfavourable external circumstances is not merely to doom to death 
so many per cent. of the population, but to strike down the expe- 
rienced and able-bodied adult, to throw widows and children pauper 
burdens on the public funds, and to increase the populatioa with an 
excess of helpless infants ; for in an unhealthy and abnormal population, 
the increase of that population is not checked by misery and death, 
but itis a natural law, as it were, that the void created by the ex- 
tinction of the adult should be filled, and how filled ?—not by an adult 
necessarily—not by an individual educated in some way, useful to 
society, and able to earn his livelihood, but by the infant, who must 
for years be fostered and maintained from the common stock. This 
is an awful punishment upon ignorance and inattention, one which, in 
its operation leaves no class unscathed ; the poor man sees the scythe 
indeed, but the rich does not escape its edge. The fevers generated 
by a close population invade the habitations of the wealthy, while the 
poor rates, enormously increased, hecome a burden on their purses. 
These are facts, which, if humanity could be silent, if religion were to 
be stifled and its dictates disowned, would still force a remedy from 
the most selfish and most obtuse. The labours of the Commission of 
Sanitary Inquiry have disclosed the most appalling facts as the conse- 
quence of evil, while they have, on the other hand, as clearly shown 
the immediate and permanent good which results from intelligent and 
well directed measures. In these inquiries the public is deeply in- 
terested, but the architect or engineer is not less interested, it being 


| apply the remedies. It has not, however, been the case that the 


| members of these professions have been active in such investigations, 


| and it will in the end certainly result, that if they do not take care, 
| they will have no part in the subsequent measures that may be 
adopted. The medical profession have taken a much more prominent 
| part, and particularly the medical officers of unions, ia communicating 
the results of their experience, and it might be said that the parochtal 
medical officers form a corps well organized for the acqnisition of in- 
‘formation. It must not, however, be forgotten that the surveyors of 
| highways, and the surveyors of sewers are not less local officers, pos- 
sessing local experience, and being able to bring a large amount of 
: practical knowledge to bear on the state of the arrangements for se- 
curing public health. We cannot however say that they have come 
forward to do so; with a few exceptions, no professional name occurs. 
' We see, indeed, the names of Mr. Mills and Mr. Roe, of the Finsbury 
Division of Sewers, quoted by Mr. Chadwick, and we are pleased to 
see, by the exertions of Mr. Sopwith in the Newcastle Committee of 
Inquiry, that he has effectually shown what the practical and scientific 
‘experience of an enlightened man can do. We call the attention of 
professional men most strongly to this fact, that it is important for 
them to be on the alert, and that unless they do exert themselves and 
show their competency as public servants, they will be superseded by 
the medical men, and passed over in the Boards of Health, which will 
no doubt ultimately be formed. A strong public feeling has been 
manifested with regard to sanitary measures, the government has felt 
itself called upon to do something, and permanent arrangements will no 
doubt speedily be made. It kas been for some time a matter of regret 
to us, that no step has been taken by professional men, as a body, to 
interfere in these measures, though it is naturally to be accounted for, 
the Institute of Architects occupying itself solely with artistic subjects, 
and the Institute of Engineers with the details of science, and neither 
of them having time or scope for the discussion of professional eti- 
quettes or prolessional interests, at the same time that many events of 
great importance have recently occurred where the intervention of an 
organized body would have been of the highest benefit. Indeed a great 
many of the subjects entertained by the Metropolitan Improvement 
Society are purely professional in their bearings, while there is no 
opportunity of discussing or protecting professional interests. With 
regard to the Building and Drainage Acts, the want of this organi- 
zation was strongly felt, and also with regard to the contemplated 
survey of London, the protection of private interests is left to isolated 
efforts. We cannot doubt that a centralization must take place of the 
Metropolitan Sewers and Pavings Boards, and any legislative enact- 
ment for the purpose will require to be closely watched. Under these 
circumstances we think it would be of the greatest benefit if an Asso- 
ciation of Architects, Engineers, and Surveyors, were formed, not for 
the discussion of matters of art or science, which are already adc- 
quately provided for, but for the protection of professional interests, 
and we earnestly recommend that some step should be immediately 
taken. 

Tbe report of Mr. Chadwick is supplementary to that on the 
sanitary condition of the labouring classes generally, and is more par- 
ticularly directed to the practice of interment in towns. It is one of 
the finest documents of the kind which has ever been laid before the 
public, characterized by clevated and enlightened views, a liberal and 
kindly disposition, and far-seeing policy. It takes up many subjects 
of the highest interest, particularly in connexion with the general laws 
of mortality, and which we regret that the special tendencies of our 
publication prevent us from investigating. On the subject of inter- 
ments it is full and precise, and discloses a multitude of most striking 
facts, which cannot be without their influence on the legislature. 
Through a work so abounding in details we must proceed cantionsly, 
and, however careful we may be, we must omit much matter of in- 
terest, and much evidence of value, but we shall endeavour to give a 
succinct view of the contents of the report. 

Mr. Chadwick shows fully the nocuousness of the emanations from 
human remains, and he very ably combats the negative evidence of 
Parent Duchatelet and other physiologists, who had been relied upon 
| as authorities to the contrary. On this point Mr. Roe and Mr. Mills 
gave evidence, that where the sewers come in contact with church 
yards, the exudation is most offensive, (St. Pancras for instance) and 
that whatever precautions are taken, exudations to a certain extent 
pass through the brickwork of the sewers. Evidence to the bad 
eflect of the drainage of churchyards on wells, was also given by Mr. 
Roe. This latter effect is well known. 


“Tn consequence of varions investigations in France, a law was passed 
prohibiting the opening of wells within 100 metres of any place of burial; 
but this distance is now stated to be insuficient for deep wells, which have 
been found on examination to be pelluted at a distance of from 150 to 200 
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metres. In some parts of Germany, the opening of wells nearer than 300 
feet has been prohibited.” 


The production of deleterious gases from the decomposing bodies 
is fully proved, particularly by Professor Leigh of Manchester. Mr. 
Chadwick next proceeds to show, that as the lahonring classes reside 
chiefly in one room, the most injurious effects, both moral and physieal, 
result from retaining the corpse among the living. When coming to 
consider the economical results of au excess of interments, Mr. Chad- 
wick observes :— 


“ If the proportion of deaths to the population in the Whitechapel union 
were reduced to the proportion of deaths to the population in Herefordshire, 
then, instead of 2,307 burials, there would only be 1,305 burials per annum ; 
and if the cost of the remaining hurials were reduced 50 per cent. of the ave- 
rage present cost, then the saving of funeral expenses to the Whitechapel 
district would be at the rate of more than £23,000, or nearly 32. per house 
on the inhabited houses of the district; about half that sum being deemed 
sufficient to defray the expense of the proposed structural improvements. The 
funeral expenses in the parish of Hackney on the proportion of burials 
amongst them, are at the rate of 5s. 2d. per head on the living population. 
Were the burials in Liverpool reduced to the same proportion, lin 56 instead 
of 1 in 30,* at the rate of expenses for funerals in London, nearly £50,000 
per annum would be saved to the population of Liverpool, being mnre than 
sufficient to enable them to pay 30 years’ annual instalments, the principal 
and interest, at five per cent., of a sum of £845,065 sterling for structural 
arrangements.” 


It is very clearly shown that the present parochial establishments 
are very inefficient, and that any system founded on parochial admi- 
nistration may be liable to great objections, as to which we fully 
concur. The report before us also proves the growing disposition 
among all classes of the public, to prefer interment in the great ceme- 
teries in preference to the intra-urban churehyards, and that the la- 
bouring classes are disposed to make considerable sacrifices to insure 
this object. The objection to churchyard interment seems to become 
stronger every day, and even family vaults are frequently abandoned 
by wealthy individuals. Mr. Chadwick, advocates as part of an im- 
proved system of interment, an inspection of the body by a competent 
medical officer of health and the deposit of the body immediately after 
the supposed death, in what may be called a dead-chamber, where 
constant attention shall be given to see if any signs of life are mani- 
fested, and by which great advantages will accrue to the living. He 
proposes, also, the performance of the funeral rites by a public esta- 
blishment, so that the services of religion may be more efficiently 
udministered both to rich and poor, accompanied by the singing of 
anthems, and the assistance of a full choir. This is a feature which 
we cannot omit, for we feel assured that by cultivating the higher 
feelings we are rendering the public mind more susceptible in matters, 
of art, refining the manners, and developing the kindly emotions of the 
heart. We will not repeat the hackneyed quotation as to the emol- 
lient influence of the liberal arts, but we know no case in which their 
solemn and religions influence would be better and more permanently 
felt, than in connexion with the last offices to the dead. The chanting 
of the choir, the devont ministering of the clergy, the orderly attend- 
ance of the assistants, will be most touching in the presence of the 
beanties of nature, and the apt memorials of art, amid which the re- 
lies of the dead are entombed. A feeling of holiness and solemnity, 
softened by the external influence of surrounding objects, cannot bnt 
fail to soothe the mourner, and beneficially impress the visitant and 
Spectator in communion with the departed dead. A wide field, under 


such circumstances, exists for the exhibition of arefined and chastened | 


taste, for not merely is there the general disposition of the ground 
and buildings, which can afford but restricted occupation, but every 
tomb adinits of a careful and original treatment, with a due regard to 
the sanctity of the place, and the noble impressions to be prodneed. 
Such opportunities are to be courted, for the occupation of the Eng- 
lish architect is too restricted; instead of being able, like the artist ai 
old, to display his taste in many small works, affording him daily and 
hourly occasions for its cultivation, he erects only a few large build- 
ings, and those perhaps stereotyped in their details. The field of 
taste, like the ficld ot agriculture, mnst be constantly and carefully 
cultivated; the fallow shows unprofitable husbandry, and he whose taste 
in leisure hours is ocenpied in worthy pursuits, can scarcely fail to 
show himself at least respectable on great occasions. Neither can 
the studies here recommended be injurious; it is not frittering the 
mind in detail and mimtiæ, but it is the laudable exercise of the 
great principles of art. The narrow-minded copyist may busy him- 
self ona sepulehral memorial, marring the ideas of his predecessors, 
and producing nothing of his own but his errors; but a noble and 
simple conception in a smal! work will not detract from the highest 
genius. Indeed, it is now beginning to be recognized that the sphere 
of the architect’s labours is more extensive; in the dwelling it is his 
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business to design the ornaments, and take eare that the furniture and 
accessories agree in character with the style of the building itself. 
We look, therefore, with pleasure to the opportunities which are now 
likely to be afforded, and the more so as the works will be exhibited 
to the public gaze, not like the secluded examination given to a pri- 
vate dwelling, while the architect will be brought into competition 
with the senlptor, the painter, and the enlightened amatenr, and will 
be led to the study of the higher attributes of art, now too much neg- 
lected or condneted upon a false basis. We are aware that at present 
our cemeteries have much that is meretricions, but we know no better 
mode of correcting this than by elevating the tone of public feeling 
with regard to the practice of interment. We may observe, too, that 
Mr. Chadwick recommends that some of the metropolitan cemeteries 
should be on the banks of the Thames, affording economical convey- 
ance for the poorer classes, and the means of great funeral pomp on 
what the poets have called “the silent highway.” Those who re- 
collect the grand funeral procession of Nelson, will bear testimony to 
the solemnity and grandeur which may be ensnred in such scenes. 

Mr. Chadwick is of course an advocate for interment in the free 
soil, and a higher tone of public feeling seems to prevail as to this 
practice. If we reflect on the associations attached to the burial 
places of great men, our impressions are not confined to the sight of 
the tomb, but they extend to the snrrounding soil; the tomb of Vir- 
gil sanctifies the country around, though the bones have long since 
mingled with their native earth; the tombs of the kings in the valley 
near Jerusalem bring their votaries from afar, though many centuries 
ago their ashes must have faded; the Holy Sepnichre has been the 
veneration of ages, though only serving as the tomb of a day. So, 
too, the memory of Napoleon, althongh his remains have been ex- 
humed, still brings pilgrims to St. Helena, for it is not the mortal relics 
that we venerate, but those efforts of intellect which illumine the world in 
all ages, and bring us from our distant homes to pay tribute to the me ~ 
morials of genius, which it has consecrated to itself in the cradle, its 
residence, er its last long home. Incorporation with the soil of a holy 
and consecrated place, must surely then be more to be songht than 
fruitless expedients to evade the common lot, which hononr not the 
dead, and are injurious to the living. The state of the public feeling, 
too, on this point, materially affects the cemeterial arrangements to be 
made on any comprehensive scale. In another point of view we are 
happy to bring the opinion of Mr. Chadwick in evidence to illustrate 
the moral influence of improved arrangements. 


“ The great moral force, and the consolation to the dying, and the incen- 
tive to public spirit whilst living, derivable from the natural regulations of a 
public cemetery, is almost entirely lost in this country, except in the few 
cases where public monuments are provided in the cathedrals. ln the me- 
tropolis it would be very difficult to find the graves of persons of minor fame 
who have advanced or adorned any branch of civil or military service, or have 
distinguished themselves in any art or science. Yet there are few occupa- 
tions which could not furnish examples for pleasurable contemplation to the 
living who are engaged in them, and claim honour from the public. The 
humblest class of artisans would feel consolation and honour in interment in 
the same cemetery with Brindley, with Crompton, or with Murdoch, the 
artisan who assisted and carried out the conceptions of Watt; or with Emer- 
son, or with Simpson, the hand-loom weaver, who became professor of mathe- 
matics at Woolwich; or with Ferguson, the shepherd’s son; or with Dollond, 
ihe improver of telescopes, whose earliest years were spent at a loom in 
Spitalfields; or with others who “have risen from the wheelbarrow,” and 
done honour to the country, and individually gained public attention from 
the ranks of privates; such, for example, as John Sykes, Nelson’s cockswain, 
an old and faithful follower, who twice saved the life of his admiral by parry- 
ing the blows that were aimed at him, and at last actually interposed fis own 
person to meet the blow of an enemy’s sabre, which he could not by any 
other means avert, and who survived the dangerous wound he received in 
this act of heroic attachment. ‘The greater part of the means of honour and 
moral influence on the living generation derivable from the example of the 
meritorious dead of every class, is at present, in the larger towns, cast away 
in obscure grave-yards and offensive charnels. The artisans who are now 
associated in communities, which have from their beneficent ohjects a claim 
to public regard, might, if they chose it, have their spaces set apart for the 
members of thcir own occupation, and whilst they derive interest from asso- 
ciation with each other, they would also derive consolation from accommo- 
dation within the same precincts as the more public and illustrious dead.” 


In considering this subject, the praiseworthy labours of the great 
Wren could not pass unnoticed, who in his report on the re-building 
of London, reprobated all interment in churehes, and advocated the 
foundation of cemeteries outside the town. Mr. Chadwick, resuming 
this idea, calenlates that the annnal saving to the inhabitants of the 
imetropolis, by a comprehensive system for the interment of the dead, 
would be no less than £374,743, and we do not think he has overrated 
ithe amount. This saving, he shows, if applied to remedying the 
sanitary arrangements of the metropolis, would fully effect it, and re- 
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lieve the public from a large amount of poor-rates, increase the la- 
bouring power of the population, and extend the duration of life, 
health and strength. Mr. Chadwick then proceeds to propound his 
plan, which is, that the practice of interment should be placed under 
government direction, the structural arrangements being confided to 
the Commissioners of Woods and Forests. The present practice of 
burying in towns to be entirely abolished. The expenses of national 
cemeteries to be raised by loans bearing interest, the repayment of 
the principal and interest being spread over a period of 30 years, and 
charged on the several interments. Compensation is also to be given 
from this fund to the new cemeteries, which it is recommended should 
be purchased, and in some cases retained for the purpose of interment. 
The general economical result, it is very clearly shown, would be the 
reduction of burial charges to at least one half of the existing 
amount. 

With regard to the choice of ground for cemeteries the report ob- 
serves— 


* The progress of the decay of the body is varions, according to the nature 
of the soil and the surrounding agencies. Clayey soils are antiseptic; they 
retain the gases, as explained by Mr. Leigh; they exclude the external at- 
mosphere, and are also liable to the inconvenience of becoming deeply fissured 
in hot weather, and then allowing the escape of the emanations which have 
been retained in a highly concentrated state. Loamy, ferruginous, and alu- 
minous soils, moor earth, and bog, are unfavourable to decomposition ; sandy, 
marly, and calcareons soils are favourable to it. Water, at a low tempera- 
ture, has the tendency, as already explained, to promote only a languid dc- 
composition, which sometimes produces adiposcirc in bodics: a high and 
dry temperature tends to produce the consistency and permanency of mum- 
mies. A temperature of from 65° Fahrenheit and upwards, and a moist at- 
mosphere, is the most favonrable to decomposition. The remains of the 
young decompose more rapidly than those of the old, females than males, the 
fat than the lean. The remains of children decompose very rapidly. On 
opening the graves of children at a period of six or seven years, the bodies 
have been found decomposed, not even the bones remaining, whilst the 
bodies of the adults were bnt little affected. Tbe process of decomposition 
is also affected by the disease by which the death was occasioned. Tne 
process is delayed by the make of some sort of coffins. The extreme varia- 
tions of the process under such circumstances as those above recited, is from 
afew months to 30 years or half a century. Boncs often last for centuries.” 

“ Attention to these circumstances by qualified persons in Germany has led 
to different regulations of the depth of graves at different ages. At Stuttgart 
the different depths are as follows:—For bodies of persons under 8 years, 
oft. 9in.; 8 to 10 years, 4ft. 7in.; 10 to 14 years, 5ft. 7in.; adult, 6 ft. 
Zin. At the Glasshutte, in the Erzgebirge, the depths are as follows :— 
Under 8 ycars, 3ft. 8in.; 8 to l4 years, 4ft. 7in.; adults, 5ft. At Frank- 
fort the average depth prescribed for gravesis 5ft. 7 in.; at Munich, 6ft. 6in.; 
in France, 4 ft. 10in. to 6ft.; in Austria, 6ft. 2in., if lime be used.” 


€ We should observe, indeed, that the views of Mr. Chadwick, with 
regard to the laws regulating the duration of life, are most valuable 
and original, but being out of the immediate range of our occupa- 
tions, we are unable to discuss them. The doctrines illustrating the 
effect of good accommodation upon health and disease, are also en- 
forced by the example of the four provinces of Ireland, where the 
Prepon of mud eabins is found to indicate the lowest average of 
ife. 

We have now to consider the mode of administration pointed ont, 
and we feel bound at once to give in our aceession as to the necessity 
of a comprehensive plan, and the ineligibility of parochial manage- 
ment. We do not, however, like in this or any other case to give up 
the principle of popular control, one of the oldest and dearest in 
our constitution, and a disposition to abrogate which, and to advocate 
centralization, has too frequently manifested itself of late years, and 
too readily met with public acquiescence. The evils of parochial 
jobbing and sectarian bigotry, we should be foremost in attacking ; 
but we do not think the only resource is administration by a govern- 
ment board, certainly not in the metropolis and the large towns. We 
think a municipal administration would fully meet the circumstances, 
would ensure efficient control, and be free from the evils of the pa- 
rochial system. It is true that a municipal body does not exist for the 
metropolis, and that the Woods and Forests bas been made a kind of 
nurse-tender in many eases, while attempts to give regular municipal 
institutions have been evaded by the governments; but we see no diti- 
culty in providing lor the present ease, which must also be considered 
in reference to future legislation, as to the Sewer and Paving Commis- 
sions. Although apathy may exist as to the administration of ce- 
meteries, yet surely professional men would not like such an example 
brought forward on the oceasion of the centralization of the Sewers 
Commissions for instanee, and the whole matter coolly handed over 
to the Woods and Forests; yet it is evident that such ease must be 
met not merely on its own grounds, but with reference to a general 
principle. The question is, whether the principle of government ad» 
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ministration, not recognized with regard to metropolitan roads, paving 
and sewers, is to become predominant, and the whole profession be 
placed under the rule of Her Majesty’s Commissioners of Woods and 
Forests and Land Revenue. 

OBSTA PRINCIPIO. 


THE CONSERVATIVE CLUB. 
Architects, SYDNEY SMIRKE and GEorGE BasEvi, Jun. 
(With an Engraving on Steel, Plate I.) 


Club architecture is a new class, which has sprung up of late years, 
and which forms an important feature of the Pall Mall district. It 
may be divided into two classes, the classic school, to which the ear- 
lier specimens belong, and the Italian school, in which Mr. Barry led 
the way by the erection of the Travellers’ Club. Year after year 
has gone on adding to the magnificence of these structures, and we 
liope not without a beneficial influence on the taste of the architects 
concerned. The artists, who have chiefly exerted themselves in 
this department, have been four, the two Smirkes, Decimus Burton, 
and Barry, each of whom has contributed at least two specimens. In 
the Atheneum Club Mr. Burton introduced the novel feature of an ex- 
tended sculptured frieze, which, although not original, yet being a 
copy of that from the Parthenon at Athens, preserved among the 
Elgin marbles, is an ingenions and appropriate adaptation. Mr. Barry 
took the next step, by adopting the Italian style for the Travellers’ 
Club, the old garden front of which has been justly admired for its 
chasteness, and which, even in its altered form, has not lost its character. 
Mr. Sydney Smirke’s Oxford und Cambridge Club was a happy at- 
tempt to produce effect by sculptural decoration, the emblematic 
panels giving dignity and elegance to the facade, at the same time 
that tbey indicate the classes to whom the edifice is devoted. The 
Reform Club sank in the shade all its competitors, rising in giant ma- 
jesty over the surrounding edifices. The taste which presided in the 
distribution of its details, and inits internal decorations, has been ably 
commented upon by some of the contributors to our columns, though 
the effect of the grand front is in some degree marred, by the fatal 
necessity of the interior arrangements, so that on the Pall Malt side 
it looks too windowy, having indeed symmetry, but affording little re- 
lief to the eye. In the side elevation, the grouping of the windows 
avoids this monotonous appearance. It was felt, however, that the 
erection of the Reform Club had thrown its neighbours into insigniti- 
cance, particularly the Carlton Club, and the necessity of a new con- 
servative club soon became evident, and resulted in the erection of 
the edifice of which the engraving is now before use We have felt 
that these edifices have strong claims on our readerss, on the one 
hand as affording many useful studies, and on the other, as illustrating 
the practice of some of the most eminent men, and the progress ol 
what we may call social architecture, an acquaintance with which in 
its highest forms, is of great value to our metropolitan and provincial 
brethren, in the erection of clubhouses, chambers of commerce, news-= 
rooms, literary institutions, &c. We have accordingly given eleva- 
tions of the Reform Club, (Vol. III, pp. 144, 336,) Oxford and Cam- 
bridge University, (Vol. I, p. 15,) Club Chambers Association, (Vol. II, 
p.e 319,) with the present article, that of the Conservative Club. 
Plans of the same buildings wilt also be found in our volumes, Reform 
Club, (Vol. III, p. 109,) Oxford and Cambridge Club, (Vol. I, p. 59,) 
and Club Chambers, (Vol. II, p. 319.) A section of the Reform Club, 
and details of the windows, cornicione, &c., are given in our third 
volume, (pp. 336, 409,) making altogether about fifteen plates and en« 
gravings, which we have appropriated to this subject. 

The Conservative Club is the joint work of Mr. Sydney Smirke and 
Mr. George Basevi, Jun, and is placed on the west side of St. James’ 
Street, near the Palace. As a rival to the Reform Club it has one of 
the largest facades, as the annexed table will show. 

The front of the Conservative Club consists of two stories or orders, 
the lower rusticated and without columns, except at each wing, as 
deseribed below. The upper story is Corinthian, and consists of en- 
tire, but attached columns and pilasters upon the usual podium, and 
having the entablature surmounted by a batustrade. In the interco- 
lumniations are windows with enriched dressings and pediments. 
Over the windows and ranging with the capitals of the columns, is a 
frieze of carved foliage, for the most part of classical character, but 
having the Imperial Crown, cneireled by an oak wreath, occasionally 
introduced. The front is of uniform height, but the wings are slightly 
advaneed. In cach wing the lower order is Roman Doric, that ou the 
left contains the porch entrance, deeply receding, with groups of co- 
lumns and pilasters op either side. In the right wing the leading 
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features are uniform with the porch, but instead of an entrance is a 
how window, which was introduced as essential, in the opinion of some 
members of the club, to the morning room, affording the loungers a 
view of Pall Mall and St. James’s Street. The whole front is of Caen 
stone, and with the rest of the building has been carried up in about 
six months, the foundations having been commenced in the middle of 
June, and the whole clubhouse being now roofed in, with much of the 
interior plastering far advanced. The contractors are bound to com- 
plete the building by the end of the present year. 


Leth. of 
Built, Architect. Front. Height. 

1 A feet, feet. 
University Club 1822-6 Wilkins & Gandy 76 a 
Union Cinb 1525-7 Sir R. Smirke 65 57 
Senior United Service .... eacticc anon 105 me 
Atheneum 1829 D. Burton 76 x 
Travellers? 1831 Barry 74 50 
Carlton « 1885-6 Sir R. Smirke 90 se 
Oxford & Cambridge 1836-7 Sydney Smirke 93 57 
Reform J 1537 Barry 120t 68 
Do. with side entrance .... odie oan: ones 135 aa 
Club Chambers 1839 D. Burton 76 55 
Conservative 1843-4 S.Smirke,G. Basevi 117 69 


* The length of this is elsewhere given as 87 feet. h " 
nt Accordiog to some authorities the length without the entrance to the dormitory, is 
7 feet, 


It will be recollected that Mr. Sydney Smirke was one of those who 
sent in designs for the Reform Club, (Vol. I, p. 67,) when he proposed 
a building with a grand tetrastyle portico, Mr, Barry’s design was 
then preferred, but on the present occasion Mr. Sydney Smirke, con- 
jointly with Mr. Basevi, has had the opportunity of exhibiting his 
talents on one of the finest sites in London, and he has well availed 
himself of it. Difference of opinion will exist with regard to the 
merits of the Conservative Club, but at any rate the design is not hack- 
neyed, while the grandeur of the edifice cannot be denied. It now 
forms the most prominent feature in St. James’s Street, and the half 
view from the front of the Palace is very good. , A difficulty existed 
in the shelving nature of the ground, but that has well been mastered 
by the able architects. 


‘ 


OBSERVATIONS ON GWILT’S ENCYCLOPEDIA OF 
ARCHITECTURE, 


By Henry Futon, M.D. 


Tms work, although reviewed in former numbers of this Journal 
by an abler and more experienced pen than that which now takes up 
the snbject, is by no means exhausted. Our author says in his pre- 
face, that his object has been to impart to the student all the knowledge 
indispensable for the exercise of his profession, but should the perusal 
of it serve to form, gnide, or correct the taste even of the mere 
amateur, he wilt not consider that he has laboured in vaio. A work 
which could effect all this is much to be desired, but as far as the 
book before us is concerned, it is to be feared that the attempt is a 
failure. The fact alone of professing to treat of no architects or their 
works, subsequent to the end of the 18th century, renders this an in- 
complete encyclopedia for publication in the middle of the 19th, and 
the reason given for the omission is “the fear of coming into contact 
with cotemporaries and their connexions, which if not dangerons and 
fearful, might be unpleasant.” But let not the reader suppose that 
these sentiments, be they right or erroneous, at all embarrass our au- 
thor, either in relation to himself or others, whenever he pleases to 
deviate from it, for, in page 726 he tells us of “the execrable mass of 
absurdity to which the government who sanctioned it have facetiously 
given the name of National Gallery.” And in what he calls “a cata- 
logue of the principal and most useful works to the student of archi- 
tecture,” we find the name of our author recorded eight times. To do 
him justice, he mentions the name of Wilkins also in this catalogue, 
as the author‘of the Antiquities of Magna Grecia; to be sure Mr. 
Gwilt in some measure takes this work ont of the list of the “most nsefnl 
works to the student of architecture,’ for he adds to it, “an ill-drawn 
work,” and that too, without making almost any special observations 
in praise or dispraise of any of the other productions mentioned in the 
catalogue. ' 

But although Mr. Gwilt gives us his own name, and that of his 
works eight times, yet no mention is made of Hosking’s Treatise on 
Architecture and Building; no doubt this was out of sincere regard to 
Mr. Hosking, for if mentioned at all, he would have been forced to 
add as a pendant, an ill written work! But although he had done all 
this, that treatise must be read and esteemed even when students shall 
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amateur” will find it better calculated to “form, guide, and correct,” his 
taste than even Mr. Gwilt’s Encyclopedia. If Mr. Gwilt had desired 
to leave out all mention of the “ill drawn work,” he might have sub- 
stituted Rovine Della citta di Pesto. Di P. Paoli, fol. Rome, 1784. 
This, and another work omitted, I happen to have, viz. Pincture 
Antig. Cryptarum Rom. et Sepulert Nasonum. A. J. P. Bellorio et 
Mich. Ang. Causseo, fol. Rom. 1750. Icould mention the names of 
32 other works omitted, and which are in the library of the Royal 
Dublin Society, many of them of merit. Mr. Loudon’s Architectural 
Magazine is named, but the Civil Engineer § Architect's Journal is not; 
were it worth the trouble of the search, no doubt the moving cause of 
the high honour conferred on the Magazine might be found to consist 
io the merits of some review of Mr. Gwilt’s publications. I trust that 
this article alone may procure insertion for the Journal in the next 
edition of the Encyclopedia. 

We shall now proceed to some of the other chapters. That on the 
Architecture of Russia is both defective and erroneous. From what I 
have already written on that barbarous country, it cannot be supposed 
that I now enter the lists, in opposition to our author, as a panegyrist, 
such as Dr. Grenville, but in justice, I must admit the public edifices 
and street architecture of St. Petersburgh, and the private palaces of 
Moscow, are in better taste than those of London. Mr. Gwilt knows 
of no Russian architect of the 18th century ; but as he speaks of the 
“ chnrch of our Lady of Kevan,’’ meaning, I suppose, that of Casan or 
Kasan, he ought to have told us that it was erected from the designs of 
Woronikin, a Russian architect; but le tells us “that on account of 
its columns it has obtained more celebrity than it will acquire for the 
beauty of its composition.’ Woronikin took St. Peter’s at Rome for 
his model, but instead of falling into the error of its architects, made 
the Kasan of the same order throughout; the colonnade in front having 
150 Corinthian columns; the cornice of the wings ranges horizon- 
tally with that of the portico, which gives ita great advantage over 
St. Peters; nor has he made part of the colonnade at right angles to the 
portico as in St. Peter’s, but semicircular throughout, so that its ground 
plan may be described without a diagram by representing it as the 
curve of an arch, the portico forming as it were a dipping key stone. 
The interior, in which both workmanship and material do justice to a 
magnificent design, is not dishonoured by a comparison with St. Peter’s 
or our own St, Paul’s. I regret that I cannot describe the St. Isaac 
lately finished in the Russian capital and said to excel any other 
church in the world, 

Mr. Gwilt mentions, “Ivan IV. as a great patron of the arts:” if he 
means the Czar Ivan Vasilovitch, which from the date given I presume 
he does, he was Ivan IL, and his patronage of the arts can scarcely be 
extolled as “great,” if by that he means desirable for the artists them- 
selves, for having procured an unfortunate Italian to erect the church 
of St. Vasil at Moscow in 1535, he put out his eyes lest he might be 
able to erect any other building as great or greater elsewhere. This 
church, which contains 20 chapels of nearly equal size under the same 
roof, is not of great dimension, and is entirely in the Tartar style. 

The chapter onthe art in China is neither satisfactory nor laudatory. 
I regret that I did not see it with the eye even of a “mere amatenr,”, 
or [should be better able to set Mr. Gwilt right; still the impression 
left is favourable, and I may say without praising it too highly, that 
its ornamental details are better than those of the style called that of 
Louis Quatorze, and as good as many of the Gothic. I trust we shall 
soon, eitber by some native or foreign artist, be made better acquainted 
with its details. 

Onr author, quoting from Sir William Chambers, says that the 
shops form the fronts of the dwelling-houses. This is not so, and I 
doubt if it were the case when Sir William was in Canton, for there, 
as in all the cities of the East, even iv Russia, the shops are for the 
most part in open bazaars, quite detached from the dwelling-houses. 
In ground plan the dwelling houses in China present a striking simi- 
larity to those of Pompeti, and like them have no opening to the 
streets except doors. Again, in the ground plan of the temples, 
particularly that of Honan, we have almost a copy of those of Egypt ; 
we need not be surprised at this latter circumstance, when we know 
that an intercourse mnst have been kept up between the two countries 
ata very remote period,as is proved by Chinese vases having Chinese 
characters on them, which can be understood in the present day, 
being found in the mommy tombs of Egypt. 

Mr. Gwilt only mentions the large circular openings, which I believe 
are peculiar to Chinese architecture. There is scarcely a house or 
pleasure ground in which they are not introduced, forming open 
doorways and windows from six to eight feet in diameter. The effect 
of them in our own country would be very good, where, as in gardens 
and pleasure grounds, the doorway is not required to be closed. 

In the chapter on the pointed style, a view is given of the west 
front of the Duomo at Milan, which is pot correct. It would appear 
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from it that the doorway is a circular arch springing from two co- 
lumns, and ahove it there appears to he a kind of pointed arch also 
placed on two columns; whereas these, as also eight of the other 
openings at their sides, have segmental and triangular pediments with 
the centre of the horizontal cornice broken away. This breakin 
away of the cornice forms a principal feature in the erection calle 
York stairs, London, and of which Mr. Gwilt favours us with a view 
and the following eulogium, page 207, “ York stairs, another of his 
(Inigo Jones) examples, exhibits a pureness and propriety of character 
which appear afterwards unappreciated by his successors, with Wren 
at their head.” Alas, Sir Christopher, is it come to this? and from a 
Palladian—et tu, Brute. But although our Encyclopadist is severe, he 
is not consistent, for at page 745 he tells us “that no pediment should 
be tolerated composed otherwise than of two raking unbroken and 
one horizontal unbroken cornice.” 

The description of the Duomo, which accompanies the plate, is not 
very lucid, at least to a “mere amateur;” he says, “In the third 
story from the bottom” (very precise) “a painted” (?) “window, 
separated by three mullions, is introduced. The rest” (?) “of the 
facade is vertically divided by buttresses into five parts, &c.”” 

I have given one example of unsophisticated contradiction. We 
shall now have another of a different complexion, made with so much 
caution, so much acumen and foresight, that it would almost appear 
he had provided for the enjoyment of the literary sin, and at the 
same time secured a retreat in case of an indictment being framed 
against it. ‘The safety valve shall here be given in italics :—page 57, 
“Tn all imitations of that’? (Greek) “style, its” (arch) “introduction 
produces discord which no skill can render agreeable to the educated 
eye. Attempts have been made by the modern German archi- 
tects to introduce the use of the arch with Greek forms; but they 
have been all signal failures, and that because it is incapable of amal- 
gamation with the solemn majesty and purity of Greck compesi- 
tion. Before such blending can be accomplished with succcss, 
the nature of pure Greek architecture must be changed.” Now 
the whole of this was written as a kick at the German school, 
which he never omits giving when opportunity serves—but to the 
contradiction, page 718, “an arcade or series of arches is perhaps 
one of the most beautiful objects attached to the buildings of a city 
which architecture affords.” No doubt can be entertained of the 
nature of these arcades, which when not in German hands find so 
much favour in Mr. Gwilt’s eyes; they are neither arcades without 
columns nor yet Gothic compositions, but the pseudo Greek arcades, 
of which he gives a number of examples from Vignola, Palladio and 
Chambers. No doubt our author will say that the style is successfully 
changed by the Italians but not by the Germans before the addition of 
the arches. On one occasion an eminent architect, knowing I was 
only a “mere amateur,” kindly offered to show me a Greek dome of 
his own designing: of course he knew better, but he did not think 
that } did; however, on my expressing a doubt of the Greeks having 
known anything about domes, his reply, though not so terse, was tan- 
tamount to what Mr. Gwilt might give on the present occasion. 
“ Nous avous changé tout cela.” 

It would be too german to our author’s antipathies not to admit 
that his work has some merit, aod that in 1053 pages the reader may 
find much information, which can only be gleaned from a more ex- 
tended surface elsewhere. The ground plan (if we may so speak) is 
well arranged, and has the advantage of some ground plans in leaving 
plenty of room for improvement iu the filling up. The application 
of a highly condensing power to literary effusions, exceptin the actual 
process of elimination, is bad; it ought to be applied to the ore in the 
author’s head, and not to the metal in tbe printer’s form. The type is 
too small for continuous reading, and three volumes might be given to 
the binder instead of one. And this arrangement would be of advantage 
to the “mere amateur,” as the principal part of the second book on 
mathematics can be learned more fully elsewhere. 

Having concluded, at least for the present, the notice on the 
Encyclopedia, which is given with all the modesty and hesitation of 
a first appearance in the character of a reviewer, the writer feels 
called on to say a few words in defence of giving his name to what 
he writes. That it may be well in most cases for writers in the mis- 
cellaneous periodical press of the day, to write anonymously, is rea- 
dily conceded; but no necessity calls for it ina respectable profes- 
sional journal, where all who contribute should have but one object 
in view—the advancement of science. A name, although (as in the 
present instance) it may have no intrinsic merit attached to it, yet 
encourages some to read and others to write. 
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LORD ROSSE’S TELESCOPE. 


Ar a meeting of the Belfast Natural History Society, the steps by which 
difficulties were overcome ia making the speculum, were explained by Mr. 
Stevelly in detail, under the following heads :— 

METAL ror THE Srecutum.—The metallic alloy for the speculum con- 
sists of four atoms or chemical combining proportionals of copper to one of 
tin, or by weight 126-4 copper to 58°9 tin. This alloy, which is a true che- 
wical componnd, is of a brilliant white lustre, has a specific gravity of 8'811 ; 
a twelfth of a cubic foot, or 144 cubic inches of it, weighing, therefore, a little 
over 4531h. avoirdupois, or to allow for all waste when casting, 501b., which is 
the rule by which Lord Rosse estimates the weight of metal he requires. 
This alloy is nearly as hard as steel, and yet is almost as brittle as sealing 
wax. Of this most unpromising material Lord Rosse has cast, ground, and 
has ready for polishing, a circular mass 6 ft. in diameter, 54 inches thick, and 
weighiag upwards of three toos, with a surface perfectly free from crack or 
flaw, and quite homogeneous. The next head is 

CasrinG.—On the first castings haviog flown iuto pieces, finding that the 
fragments no longer fitted each other in their former places, he perecived 
that they had been in a state of violent strain arising from the cooliog and 
setting of the outer parts, while the inner parts, yet fluid, wcre also largely 
expanded by the heat; this, and the porous surface, led him by many stages 
and trials to the remedy, which is simple aod complete. The bottom of the 
mould is made of a ring of bar iron, packed full of slips of iron hoops set ou 
their edges, which lie in parallel chords of the ring. These, though packed 
very tightly together, and so closely fitting that the melted metal cannot rnu 
between them, yet allow any air that is carried down to the hottom of the 
mauld when the metal is cast in, to pass out through the interstices. After 
the ring is packed, it is secured in a lathe, and the face, which is to be the 
bottom of the mould, turned true to the convex shape to fit the concave 
specnlum required. It is then placcd flat on the ground by spirit levels (bc- 
tween the furnace in which the metal is melted, and the annealing oven), and 
the mould completed at the side with sand, in the way practised by founders, 
hut left open at top. The metalis tben melted in cast iron crucibles; 
wrought iroa would be corroded by the speculum metal, and injure its pro- 
perties, while fire clay crucibles will nnt answer. Unless the crucibles he cast 
with their bottoms downward, they will be porous, and the melted alloy will 
run through their fine pores. When the metal is melted, and still much too 
hot to pour, the crncibles are brought by a crane, and set firmly, each ina 
strong hoop iron cradle, which turns on gudgeons, and so arranged round the 
monld that when the handles of the cradles are depressed, they pour out 
their molten mass direct inta the mould. An oxide forms rapidly on the 
surface of the metal while too hot—this is as rapidly reduced back to the 
metallic state by constantly stirring t with a pine rod; as the temperature 
‘sinks, the instant this reduction of the oxide begins to cease, is seized on as 
the proper moment for ponring. The liquid mass descends with a few fiery 
splashes, and after waving back and forward for a few seconds, the surface 
becomes still, The setting process hegins at the hoop-iron hottom, where a 
thin film first sets—the process extends upwards in horizontal layer s and at 
ilength the top, though red, hecomes fixed in form; the mass is then as 
tough as melting glass, and being turned ont of the monld upon a proper 
track, with the face upwards, is drawn into the oven to undergo the pro- 
cess of 
| ANNEALING, or very slow cooling. Here it is built up into the oven, pre- 
viously heated red-hot, aod fire is kept up under the floor of the oven for 
some days; the under fire-places are then stopped, and all left for wecks to 
cool down to the temperature of the air. The six feet speculum was left here 
lgixtcen weeks. lere the particles of the alloy slowly arrange themselves 
into the arrangement in which the aggregating forces are in equilibrium, or 
natural and eqnal antagonist tevsion. When the oven is opened, the speculum 
„is removed to the workshop, to undergo the process of 

Grupixe, which process was illustrated by working a model. In the 
workshop it is placed on a circular table, in a cistern filled with water, of 
temperature, say 55° Fahrenheit, with the face to he gronnd upwards. The 
circular table is turned round by the motion of the grivding-engine. But 
first, the edge is made truly cylindrical hy being surrounded hy many pieces 
of deat hoard set in an iron ring pressing against the edge; emery being in- 
troduced as it turus round, soon grinds it cylindrical; it is then placed in the 
box in which it is to he used; here it is firmly secured hy a ring of irou 
brought to embrace, firmly yet gently, its now truly cylindrical edge. The 
box aud speculum, with the face to be ground placed upwards, is now again 
-placed on the circular table in the cistera of water. Emery and water beiug 
placed upon it, the grinding disk is laid on, which is a cast iron plate turned 
‘at one surface to the shape to fit the speculum when ground, and grooved on 
that surface with mavy annular grooves concentric with the plate, and with 
(many straight grooves running across at right angles to each other. The 
back of this grinding plate is ribbed with six or eight radial ribs, to give it 
stiffuess. This plate sits rather loosely in a ring of iron a little larger in 
diameter, which is driven hack and forward by the motion of the steam-engine. 
This ring has two motions, longitudinal and travsverse. The engine causes it 
‘to make 244 strokes for one turn of the speculum on its axis under the grind- 
ing disk, about 80 strokes taking place in a minute; the length of this stroke 
is one-third of the diameter of the speculum. The motion is produced by an 
eccentric pin. The transverse stroke takes place 1°72 times for each turn of 
the speculum, and its extent is, at the centre of the speculum, 74% of the 
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diameter of the speculum; it is produced by an eccentric fork. A fourth 
motion takes place by the grinding disk, while for an iastaut free of the ring, 
at the turn of the ecceotrics, being carried round a little by the speculum, 
on which it is then lyiog as it were free; this causcs it to turn once for 
abont 15 turns of the speculum. Emery and water being constantly sup- 
plied, the surfaces of the grioding disk and speculum in a few hours grind 
each other truly spherical, whatever be their original defects of form. The 
process is finished, when, upon drawing off the grinding disk with onc steady 
Jong pull, the surface of the speculum is left everywhere uniformly covered 
with the fine emery arranged in uniform lines, parallel to the line in which 
the disk was drawn off. A slight polish being now given to the speculum, 
its focal length is tested hy a very simple process. The floors of the loft 
above the workshop, in the tower of the castle, contain trap-doors, which are 
now opened, and a mast crected on the top of the tower, which carries at its 
top a short cross-arm, to the under surface of which a watch-dial is fastened, 
the face of the dial looking down on the speculum, now directly under it, 
and at a distance of 97ft. A temporary eye-piece erected in the upper floor 
of the tower, soon finds the place of the faint and still imperfect image of the 
watch-dial, the proper place of which 1s a matter of simple calculation, if the 
speculum be ground to the expected focus. If it be found incorrect, the 
grinding disk is rendered a little more flat, or a little more convex, aud the 
griuding process is renewed, and so on, until the spherical face of the speculum 
is giveu its proper length of radius. When this is accomplished, the brilliant 
reflectiag surface, and true form for producing a good image, is given to the 
speculum by the fiaal process of 

Po.isHinG.—lIn this, two matters require attention, the polishing powder 
aud the surface of the polisher. The powder used by Lord Rosse is not putty 
or oxide of tin, as used by Newton and his followers, but red oxide of iron 
procured by precipitation from green vitriol or sulphate of iron by water of 
ammonia; this is to be heated carefully in an iron crucible, for it has a ten- 
dency to take fire, and thus run many particles into one, aod render the 
polishing powder too coarse. The surface of the polisher used by Newton was 
pitch in a very thin layer. Instead of pitch, which Lord Rosse found too 
full of gritty impurities, he uses resin tempered with spirit of turpentine. A 
large quantity of resin being melted, the spirit of turpentine is poured in, 
and well mixed and incorporated (about a fifth by weight suffices.) The 
proper temper is known by taking up a little ou an iron rod, and putting it 
into the water until it acquires the temperature, say of 55° Fahrenheit. Then 
if the thumb nail make a slight but decided impression, it is rightly tem- 
pered; if not, more resin or more spirit of turpentine is added, until the 
proper temper is attained. The tempered resin is now divided into two 
parcels: to the one parcel a fourth part (by weight) of wheaten flour is 
added to give it tenacity and diminish its adhesiveness, This is incor- 
porated by stirring until it becomes clear. To the other parcel an 
equal weight of resin is added, which makes it very hard. Upon this, 
when cooled to 55°, the nail will scarcely make an impression. The 
grinding disk, with its spherical surface turned upwards, is now heated 
by fire underneath, and the resin rendered tenacious by flour laid on with a 
brush in a thin even coat about, 150° Fahrenheit. This coat and the grinding 
disk are then allowed to cool down to about 100° Fahrenheit, when a thin 
coat of hard tempered resin is laid on as evenly and thin as possible. The 
smooth ground concave speculum is now covered with a creamy coat of the 
fine polishing powder and water, and the warm polishing surface turned down 
upon it at about 80° Fahrenheit, when it soon takes the form of the speculum 
as in a mould; care must be taken not to put on the polishing plate too hot 
for fear of cracking the speculum, which the interposed creamy polisbing 
powder helps to protect; nor too cold, else it will not take the proper figure. 
The grinding engine now gives the same motions to the polishing plate as 
before, but its weight is much diminished by counterpoisiog it. The soft 
tenacious coat below, and the grooves on the surface of the grinding disk, 
permit the proper lateral expansion, while the hard outer conting retains its 
form, and holds firmly embedded the particles of polishing powder. The 
polishing uow proceeds rapidly, and as soon as what is technically called the 
black polish is attained, the defining power is judged of by examining the 
minute divisions of the image of the watch dial under an eye-piece of high 
power. The true form is known to be given as the polishiag proceeds, if 
the focal length slowly increases in a tabulated proportion to the time. The 
six foot speculum it is expected will be finished after six hours’ polishing. 


NOTES OF THE WEEK, 


The Wilkie statue in the National Gallery has been the subject of much 
interest and much discussion, and very different opinions have been expressed 
as to its merits, according to the standard by which it has been judged. It 
is the same with Chantrey’s horse in Trafalgar Square; those who look to 
precedent and consider prancing horses as legitimate, condemn it as tame ; 
those who maintain that it is unnatural to have a fixed statue in a pranciag 
attitude, praise the artist’s skill in preserving propriety, at the same time that 
the vigour and life-like character of the animal is so well expressed. Mr. 
Joseph has represented Wdkie as a young man in the act of sketching on 
his tablets some vivid idea which has struck him. An objection to the ex- 
pression of the countenance has been found in the fact that it does not give 
strongly cnough the national harsh features which the painter possessed, and 
Mr. Joseph has softened down. How far it is legitimate to do this, will, of 
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course, be decided agreeably to the different views diffcrent parties entertain. 
Wilkie being represented standing by the trunk of a tree and draped in a 
cloak, is considered by some as improper, as if the artist could not as well 
be represented pursuing his labours in the open air as in his studio, while it 
is not unnatural to imagioe him struck by oue of those peasant groups, which 
he has traosferred to canvass. The whole figure aad its details have been 
minutely scanned, and even the way in which the crayon is held has been 
the subject of criticism. Neither has ihe place in which the statue is put be- 
tween without its commentators, its location among the umbrella takers awaken- 
ing the ire of some. For our own part, we must confess that it appears in 
some degree derogatory that the artist should be kept waiting at the porch, 
instead of being admitted to the cella of the temple of art; but, alas! such 
are the sad necessities of that unfortunate building, the National Gallery. 
If, indeed, the ground-floor could not without props support the weight of a 
statue, how could the safety of the upper stories be jeopardized. lt is la- 
mentable that every year brings to light fresh defects in connexion with this 
ill-conceived structure. Taking the statue of Wilkic as a whole, and allowing 
for the necessities of its positiou, we are much pleased with it. The merit 
of Mr. Joseph cannot be contested, though a differeuce of opinion may exist 
as to details of treatment, and as to the fact of the statue being erected, and 
we are glad to take it with all its defects, as a first offering to men of art in 
the national buildiag. 1f Wilkie is to be honoured, surely others cannot be 
neglected, and we hail, therefore, with pleasure the prospect of a proper 
commemoration of ancient individuals. If statues are awarded to painters 
and sculptors, the honour of architecture caanot be forgotten, and we hope 
to see the day when Wren, Inigo Jones, and Chambers will receive due 
homage. 

The publie works, which have been brought forward recently, seem almost 
without exception to have met with strong support, and there is every pro- 
bability of a great number of new railways being authorized in the cnsuing 
session. This will be a most seasonable relief to professional men, whose 
employment has been so seriously interfered with by the restrictive legisla- 
tive enactments. 

The basins for the fountains in Trafalgar Square have been asphalted. 
The contract for paving the whole of the square has been taken by the Bas- 
tenne Bitumen Company, who will proceed immediately to lay down their 
composition. 

We are sorry to see that the fouodations for the buildings iu ’Chaoge 
Alley, or rather Freeman's Court, are being proceeded with. 

A new Concert llall has been opened at Rotterdam from the designs of 
Mr. W. N. Rose. 

The painter Ferdinand Dcurer died at Munich on the 9th, aged 67. The 
lithographer Piloty died in the same city on the 15th. le was onc of the 
oldest lithographers, having begun in 1808. 

The new English steamer for the Main Steam Navigation Company ar- 
rived at Frankfort on the 9th. She made the passage in two hours less than 
the old boats. 

The first steam towing boat for the Company of the Palatinate bas been 
launched at Strasburg. 

The works for the rebuilding of Hamburg get on well. At the end of 
December, the bridges in the Gorttwiete, the Steintwiete, and of the Exchange 
were finished, and in use. The quay on the Monkedamm is in active pro- 
gress. The bridges over the Kastenschleuse and the Resendamm are begun. 

At the last meeting of the magistrates for Middlesex on the 18th instant, 
Mr. George Legg was elected district surveyor for the united parishes of St. 
Andrew, lolborn, St. George the Martyr, and the Liberty of the Rolls. 

The Assize Court at Cambridge, designed by Wyatt aud Brandon, is to be 
decorated by a series of four colossal statues of Law, Power, Justice, and 
Mercy. 

The Eastern Counties’ contract for the Northern and Eastern extension is, 
we understand, signed at about £12,000 a mile, for everything. Grissell and 
Peto are the contractors. 

Auother large hotel, 150 feet larger than the present, will be begun at 
Folkestone in the course of next month. 

Mr. Macqueen has brought out a voluminous pamphlet, which we have 
had the good fortuue to see, in which he enters most fully into the details 
of the management or rather mismanagement of the Royal Mail Steam Na- 
vigation Company. It is certain to make a great sensation, aud we shall 
take an early opportunity of enteriag into the subject. Mr. Macqueen’s 
vindication of himself seems complete ; as to his inculpation of other parties, 
that must be matter of investigation. 

Another large work has becn published at the expense of the Pope on the 
Etruscan Museum Gregorianum; it is in two volumes, and coutaius upwards 
of 200 plates. 

Of Durand’s Paralléle—one, however, not quite so well planned as it might 
have been—a new edition has lately heen brought out at Brussels, containing 
a great many additional, and also several unedited subjects. Among them 
are La Madeleine, Notre Dame de Lorette, L’Ecole des Beaux Arts, Le Palais 
du Quai d’Orsay, and several other recent monuments of Paris: further, the 
University at Ghent, the Palace of the Grand-Duke Michael at St. Peters- 
burg, the Royal Palace at Stockholm, some buildings in Germany, the Royal 
Palace at Naples, and that at Madrid. Among them all, however, there is 
not a single cxample of any of the numerous buildings erected in England 
and Scotland within the present century. It would therefore secm that our 
architecture is net held in greater csteem on the Continent, than forcign ar- 
chitecture is by some here at home. Or possibly, the omission may not so 
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much have been intentional as occasioned by the difticulty of obtaining au- 
thentic materials for the purpose. In other countries, those who have done 
most and best, have published their own designs—at least have contributed 
some of thcir principal ones to collections of the kind; but such practice, 
we regret to say, does not prevail among the architects of this country. Even 
could snch reserve he imputed to humility, it would be a more strange than 
satisfactory excuse. Rather, we fear, must it be attributed to indifference on 
the one hand, and an illaudable cconomy on the other. Profit, indeed, 
could hardly be promised them, therefore, if there be no higher inducement 
than that of bringing ont works of the kind, we have no reason to expect 
them; yet surely those—and some there are—who bave accumulated wealth 
by a long and prosperous career, could well afford to renounce all ideas of 
profit, and even to abide by a certain loss. There is another rcason—a most 
valid and cogent one, but we will leave it to the sagacity of our readers to 
find ont, it being one that will hardly be confessed to. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 
ROYAL INSTITUTE OF BRITISH ARCHITECTS. 


January 22.—T. L. Donaupson, Esq., in the chair. 


‘ 


SEVERAL donations were announced, and among others arubbing of a 
brass intended to be erected in the country as a sepnichral mural monument. 
~——As the impression was a very effective one, Mr. G. Gopwin, jun., inqnired 
whether any particular process had been used to obtain it >—Mr. Cox said it 
was done with the common hee) ball, but as the brass was not fixed, the heel 
ball could be used more freely, and asharper impression obtained. lle hoped 
it would he seen, by the specimen before them, how very effective this mode 
of celebrating the departed was, and that it would not be without its cffect 
in influenciog the revival of this neglected branch of art. g 

The CnarRMaN concurred in this wish, and observed that the practice of 
consecrating painted glass windows as monumental memorials*of departed 
friends was now becoming prevalent, and was also worthy of praise. 


Mr. Poynter then made some remarks on a plan and section of the tran- 
sept of Minchinhampton church, in Gloucestershire, presented by Messrs. 
Foster & Son, of Bristol. The transept was, he said, a very curious one of 
the 14th century, and it was most remarkable that the roof, although sup- 
ported by stone joists, was built as if it were of timber. The transept was 
not large, being 29ft. long and 15ft. wide, and the roof was carried by six 
stone ribs; the height to the crown of the arch heing 32 ft. The appearance 
was very irregular, the windows also being narrow. The roof was originally 
covered with slabs of stone, but is now tiled. 


The next paper read was by Dr. Brömett describing a bridge over the Moine, 
at Clisson, near Nantes, in Brittany. The river here ruos in a deep ravine, 
and is a rapid, unnavigable stream, formerly crossed by a bridge at the 
bottom of the hollow made for purposes of fortification, as difficult of access 
as possible. The present construction is not so properly a bridge as a via- 
duct, and consists of 15 arches with two large abutments, being 106 metres 
(348 ft.) in length. The abntments rest on a coarse granitic foundation, but 
the structure itself is of a fine white granite, and the stones of large size, 
well jointed with fine white mortar. The foundations are six feet below 
the bed of the river, the height from the bed of the river to the springing of 
the arches 33ft. and the total height from the foundation to the top of the 
parapet 61ft. The total width at the top is 30ft. 3in. at the widest part. 
The viaduct is placed at right angles to the stream. Thechief peculiarity of 
its construction is, that the piers are pierced with the pointed arch intersect- 
ing the cylindrical intrados of the main arches in the direction of the length 
of the viaduct, so that the roadway rests on a grained vault, which, seen 
from the abntments, have the appearance of the aisle of a Gothic cathedral. 
The same principle is adopted in the bridge of St. Maxence, built by the 
celebrated Peyronnet, about 70 years ago. The Clisson viaduct was com- 
pleted in 1842, but it was opened for traffic a year or two before. 


Mr. Bittines proceeded to make some remarks on the Church of St. Peter 
and St. Paul, at Kettering, ia Northamptonshire. As Mr. Hilling’s illustra- 
tions of his subject were principally sketched by himself at the moment, and 
describing minute poiots, we regret that we caonot follow him through his 
whole subject, as to many of those details great interest is attached. He 
described the Northamptonshire district as being characterised by churches 
with lofty towers and spires, and stnuted bodies. At the same time, they are 
invaluable as studies at the present moment, as the cost of them is entirely 
within the means devoted to church building. There was an early church at 
Kettering, on the plan of which the present church was built, in the 15th 
century, all the remains of the old church heing destroyed, except the chancel 
and the north doorway of the church. It so happened that the new building 
was first begun on a different line, and the tower at the west end being the 
first part of it, it was built at a very different angle from the rest of the 
building, so that the tower looks completely atwist. Ultimately, however, 
the church was built on the old foundations, bnt in the perpendicular style. 
The porch, also, was another anomalons appendage, for to suit the en- 
trance to the church-yard, that is also atwist ; indeed the tower and spire are 
at 15° angle in one direction, and the porch about as munch in another direc- 
tion, There was a curious thing with regard to the tower, and it appeared 
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as if in that case, as in some others, it had been intended that the tower 
should have been isolated. The tower was finished on the inside with hut- 
tresses aod ornaments, so as to afford a view of it from the interior. ‘ This 
shows,” said Mr. Billings, ‘ that the ald architects sometimes made mistakes 
as well as we do, by putting more work than is necessary.” This remark 
caused much amusement. He proceeded to say, that the plan of the church 
was a square of 64ft., and contrary to the usual proportion allotted to aisles, 
the church was so divided that it might be said to have three equal aisles. 
There being five compartments on each side of the nave, there were twelve 
piers, which, if the symbolists were right, would stand for the twelve apostles. 
At Harrow it was a very interesting cirenmstance, that with twelve compart- 
ments, cash niche was occnpied with the statne of an apostle. He then 
described the columns, the caps of which were, in his opinion, very beautiful. 
As to the roof, there was nothing remarkable in that, except the blunders 
committed in its design and coustructiou, and particularly with regard to the 
great beams, which were not long enough to reach from wall to wall, and 
consequently they rested on a picce of timber at each end, and were sup- 
ported by two most bungling struts and knees. The doorway at Kettering 
he notices as very pretty, and a window, in the chancel, as curious; one of 
the windows in the clerestory he considered as perfect. There was also an 
instance, in a chapel of a late date, in which the pointed arch was 
nearly lost in a circle, and for his own part he was strongly inclined 
to believe, that had not the progress of architecture been arrested, the 
tendency was to a revival of the ancient round arch style of architecture. 
The plan of the spire and tower he considered as the most extraordinary 
portion of the whole huilding; the tower being a square within which diagonals 
had been drawn, and the angles of these being cut off, an octagon remained, 
which represented the base of the spire. 'The question of entasis or swelliug 
of the spire, which created great interest, Mr. Billings said he had minutely 
examined, and measured Kettering spire, and there was no sign of it; it was 
formed by right lines. At Stamford he had been told there was an entasis 
on One of the spires, but, on examining it, attentively, he found the appear- 
ance merely arose from the spire being formed of two lines at a different 
angle. He did not, however, mean to deny that bulging might exist, thongh 
the bulging was in most cases done purposely. The introduction of rain 
pipes at Kettering instead of gurgoyles, he considered as one of the oldest 
instances. In answer to a question from the Chair, Mr. Bitiaines said the 
materials were of lead—The CHainman remarked, that it was not unusual 
to find old rain pipes of that material.—Mr. Billings said he was aware of 
that, and particularly in domestic building. There had heen paintings, he 
said, at Kettering, usually called fresco, but which, in reality, were distemper. 
Among others was a Saint Christopher, with brilliant azure breeches, deco- 
rated with gold stars. Having concluded his remarks on Kettering, Mr. 
Billings made some remark on the book he had published on the subject, and, 
in order to prevent speculators subsequently bringing out the work at half. 
price, to the annoyance of subscribers, he had bronght the work ont at half 
price in the first instance. 

The CHAIRMAN, after passing a vote of thanks to Mr, Billings, aud paying 
a great many compliments to him, proceeded to assert, that he had seen a 
church ia Northamptonshire, where there were very old pews, and that the 
use of pews was an established practice of the ancient church in this conntry. 

Mr. Bittings, on the other hand, said, all the spires in Northamptonshire 
had been bnilt by the protestants, which caused mnch laughter, and also that 
all the pews had been built by them. 

The Cuarrman contested this. 

Mr. Poynter, in reference to entasis, said, there was a decided case of a 
curved line in a spire at Newark, though, in most cases, the appearance arose 
from the spire being made on distinct lines. He had recognized as many as 
three distinct lines. 

Mr. Bruines said, that in St. Mary Redcliffe, Bristol, thera were two 
distinct lines observable. 

This subject being concluded, the Caamman called the attention of the 
members to a subject generally interesting to the profession. They were, 
perhaps, aware, that the Westminster Division of Sewers had determined to 
extend their staff by the appointment of a new assistant surveyor, and new 
clerk of the works. They had advertised, and they had determined on 
putting certain questions to the candidates, to ascertain their competency, 
which questions he had prepared in conjunction with Mr. Walker, Pres. Inst. 
C. E., and Mr. Gwilt, Surveyor of the Surrey Commission ; 33 candidates ap- 
peared, but on the questions being put to them, and three hours being as- 
signed as the time to write ont the answers, several of them immediately 
retired. Ultimately, six candidates were selected, who were considered the 
best, and not one surveyor or architect was among them; they were all en- 
gineers. This struck him most forcibly, and he felt himself disappointed. 
lle urged, therefore, on the younger members of the profession, the necessity 
of keeping pace with the tide of knowledge, and the spirit of the times, or 
they would be undoubtedly outstripped by the engineers. It was indispen- 
sable for them to acquire the higher branches of knowledge; it conld no 
longer be considered that mathematics was uanccessary, or natural philosophy, 
physics, or geology, nor any department of practical knowledge. They would 
find, too, in their own profession, several brilliant instances of acquirement : 
as mathematicians, Mr. Gwilt, and Mr. Newman, had procured the admiration 
even of engineers ; neither must it be supposed that the engineers had carried 
off all the honours. Mr, Walker, it was true, held several appointments, but 
Mr, Gwilt, Mr. Newman and Mr. Ianson, were all architects. The profession 
must, however, exert itself, many valuable appointments would be open to 
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competition, for success in which, interest could no Jonger be looked to, but 
they must depend on their own merits, They might rely upon it, that they 
must not be helow the age, nay, they must not he merely equal to the age, 
but they must he in advance of the age, if they wished to maintain that po- 
sition, which, as architects, they onght to hold in the public estimation. Mr. 
Donaldson then proceeded to read several of the questions, which all related 
to practical points with which it is requisite candidates should he acquainted, 
as, the nature of the different cements, the mode of constructing sewers, 
shoring houses, &c. 
The mcetivg then adjourned to Monday, February 6. 


improvements are applicable to the manufacture of leather hose and buckeis.” 
Dec. 28. 

Henry Lowcock, of Westerland, Devon, yeoman, for “ Improvements in 
ploughs.” Dec. 28. 

Edward Budd, of Swansea, Glamorgan, copper merchant, and William 
Morgan of the same place, refiner of copper, for “ Improvements in treating 
ar reducing of copper ores, and in the construction of furnaces for treating 
such ores, part of which improvements are applicable to ather ares.” Dec. 28. 

George Gwynne, of Regent Street, gent., and George Fergusson Wilson, of 
Belmont, Vauxhall, gent., for “ improvements in the manufacture of candies, 
and in treating fatty and oily matters, to obtain produets for the manufac- 

ture af candles and other nses.” Dec. 28. 

James Champion, of Salford, Lancaster, machinist, and Thomas Marsden, 
of the same place, machine-maker, for “ improvements in drawing and spin- 
ning cotton and olher fibrous substances.” Dec. 28. 

Alexander Denoon, of Adams Court, Broad Street, London, merchant, for 
“ improvements in the mode af making carbonate af soda.” Jan. l. 

Alexander Denoon, of Adams Court, Broad Street, London, merchant, for 
“ improvements in the mode of making muriate of ammonia. Jan, 1. 

William Longmaid, of Plymouth, Devon, accountant, for “ an improvement 
in the manufacture of copper, tin, zine, and peraxide ofiron.” Jan. l. 

John Hinks, George Wells, and Joseph Finnemore, all of Birmingham, 
Warwick, metallic penmakers, for “improvements in the manufacture af 
metallic pens, and in machines for manufacturing metallic pens.” Jan. 4, 

William Wright, of Duke Street, St. James's, Middlesex, surgeon, for “ im- 
provements in rendering leather skins or hides impervious to wet, more flexible, 
and more durable.” Jan. 11. 

Laurence Hill, jun., of Glasgow, civil engineer, for “improvements in ma- 
chinery for manufacturing shoes for horses and animals.” (A communication.) 
—Jan. 11. 

Willlam Hale, of Woolwich, Kent, engineer, for “ improvements in rockets.” 
Jan. 11. 

s Robert Foulerton, of the Jamaica coffee-house, Cornhill, London, master 
mariner, for “ improved machinery for moving vessels, and other floaling ap- 
paraius.” Jan. 13. 

Anthony Movillon de Glimes, of Panton Street, Haymarket, gentlemen, for 
“improvements in apparatus for propelling vessels on water, and alsa in ma- 
chinery capable of communicating manual power to wark the same, which 
machinery is also applicable ta raising heavy bodies, and exerting power for 
various other purposes.” Jan 13. 

Henry Bessemer, of Baxter House, St. Pancras, engineer, for “a new pig- 
ment or paint, and the method of preparing the same, part of which method 
is also applicable to the preparing and treating of oils, turpentine, varnishes, 
and gold size, when employed ta fix metallic powders, and metal leaf, or as a 
means of protecting the same.” Jan. 13. 

James Lindley, of Cranhourne Strect, Middlesex, gent., for “ improvements 
in cofins.” Jan.16. ` 
“ Thomas Aspinwall, of Bishopsgate Church-yard, Esq., for “an improved 
cannon, formed either of wrought iron, or stecl, or wrought iran and steel 
combined, and also instruments and machinery used in making, and method of 
making the said cannon.” Jan, 16. 

Charles Cameron, of Liverpool, chemist, for “ improvements in exlinguish- 
ing fires in buildings.” Jav. 16. 

Benjamin Chevertou, of Pratt Street, Camden Town, sculptor in ivory, 
for “improvements in machinery for culling wood and oller materials.” 
Jan. 16. 

William Edward Newton, of Chancery Lane, civil engineer, for “ improve- 
ments in machinery or apparatus for facilitating the tracing and copying of 
designs, drawings, and etchings of all kinds, either of the original size or upon 
an enlarged or reduced scale,” (A communication.)—Jan. 16. 

William Watson, jun., of Leeds, manufacturing chemist, for “ improve- 
ments in the manufacture of sulphate, muriate, and other salts of ammonia.” 
Jan. 16. 

William Nichol, of Edinburgh, printer, for “ improvements in lithographic, 
and other printing presses.” Jan. 16. 

John Fielding Empson, of Birmingham, manufacturer, for ‘improvements 
in the construction ‘and manufacture of buttons, and other fastenings for 
dress.” Jan. 16. 

William Basford, of Burslem, Stafford, brick and tile manufacturer, for 
“improvements in the made of manufacturing bricks, tiles, quarries, and 
certain other articles made or composed nf brick, earth, and of burning and 

firing the same, and certain articles of pottery and earthenware.” Jan, 23. 

Claude Francois Jules Petit, of Regent Street, merchant, for “ improve- 
ments in fastenings for gloves.” (A communication.)—Jan. 23. 

Samuel Wright, of Shelton, in the Staffordshire Potteries, for “a manu- 
facture of ornamental tiles, bricks, and quarries for floor pavements, and 
other purposes, (Being an extension of former letters patent for the term of 
seven years, from the 26th instant.) 

Thomas Nash, of Paul's Cray, Kent, paper manufacturer, for “ improve- 
ments in the machinery for the manufacture of paper.” Jan. 23. 

llenry Davies, of Norbury, Stafford, evgineer, for “ improvements in the 
constrnetion of vessels for conveying goods or passengers on water, alsa certain 
impraved arrangements of machinery fo recommunjcating motion to such ves 
sels,” Jan. 25. 


THE ROYAL SCOTTISH SOCIETY OF ARTS. 
January 8.—Gro. BUCHANAN, Esq, F.R.S.E., Vice-President in the chair. 


The following communications were made :— 

1. On the Comparative Value af different kinds of Parrot Coal for yielding 
Gas, &e. By Anprew Fyre, M.D., E.R.S.E. In this paper the author laid 
before the Society the results of experiments which he had undertaken, with 
the view of ascertaining the comparative iNuminatiag power of gas from dif- 
ferent kinds of parrot coal; and also, whether gas is altered in its quality by 
jts transit through the street pipes. The coals used were those from Lesma- 
hagow, Monkland, Knightswood, and Skatcrig, in the west of Scotland; Tor- 
ryburn and Wemyss, in Fifeshire ; and thase from the Marquis of Lothian’s, 
from Dryden and Arniston, in the neighbourhood of Edinburgh—being, in 
all, ten varieties. Taking the average of the different trials, the comparative 
illumiaating power of the gases, as ascertained by the usual tests, was as fol- 
lows :—For equal consumpts of gas—Skaterig, l; Knightswood, 1; Marquis 
of Lothian’s (B), 1°76; Torryburn, 1'8; Marquis of Lothian’s (A), 1°9; Les- 
mahagow (F), 2; Lesmahagow (D), 2°48; Monkland, 2:5; Arniston, 2°9; 
Wemyss, 3. The coals above-mentioned were found to yield different 
quantities of gas, and, taking this into consideration, along with the 
difference in the illuminating power, the comparative value of the coals 
for yielding gas, without having any reference to the other products, 
such as the ammoniacal liquor, the naphtha, &c., was—Knightswood, 1 ; 
Skaterig, 1'12; Marquis of Lothian’s (B), 1'8; Marquis of Lothian’s (A), 
2:1; Lesmahagow (F), 2'2; Torryburn, 2:2; Monkland, 2'8; Wemyss, 3'4; 
Arniston, 3'4; Lesmahagow (D), 3°5. The second object of inquiry was 
to ascertain whether the gas is affected in its quality by passing through 
the pipes to the place of consumption. For this purpose the illuminating 
power of gas in different towns was tried at the manufactory, and at the 
greatest distance to which it was conveyed. At the Edinburgh works the 
gas was found, hy a particular test, to indicate au illuminating power, as 
13°16; at the distance of a mile it was 14. In other trials, the distance 
from the works being three miles, the results were as 13:5 and 12:9; in 
others, as 14 and 14. Similar results were ohtained in other towns. In one 
place, at the distance of six miles from the manufactory, they were as 14°75 
and 14-25. From these and other experiments, Dr. Fyfe concluded, that if 
there is any diminution in the illumlnating power of gas when carried to a 
distance from the gas-works, it is so very trifling as to be altogether unworthy 
of notice. 

2. Description and Drawing of an Improved Apparatus Sor Levelling small 
Theadalites. By Mr. Jonn Sane, land-surveyor, Kirkaldy. The apparatus 
exhibited is an elegant addition to the theodolite, and renders the instrument 
much more easily and quickly adjusted ta the level, one hand being only 
needed in place of two, and, when once hrought to the level in one direction, 
requiring no second adjustment, from the disturbing influence of the other 
screws at right angles, which render the usual method so tedious and trouble- 
some. The apparatus was not only invented, but constructed in so perfect a 
manner by Mr. Sang, that it elicited praise from opticians who were present. 
Referred to a committee. 

3. Madel and Descriplion of an Improved Double-aciing Cross-cut Saw. 
By Mr. Ronerr Dick, wood: forester, Scone. 


LIST OF NEW PATENTS. 
(From Messrs. Robertson’s List.) 
GRANTED 1N ENGLAND FROM DECEMBER 28, 1843, TO JANUARY 23, 1844, 
Six Months allowed for Enrolment, unless otherwise expressed. 


Richard Archibald Brooman, of the Patent Office, 166, Fleet Street, Lon- 
don, gent., for “ Improvements in figure weaving machinery. (A communi- 
cation.)—Sealed December 28. 

Thomas Murray Gladstone, of Swan Garden lron Works, Wolverhampton, 
iron waster, for “ Improvements in machines for culling or shearing tran or 
ner ie ‘which improvements are applicable to other like purposes.” 

ec. 28, 

George Beojamin Thorneycroft, of Wolverhampton, iron master, for “ 4 
machine for rolling, squeezing, or campressing puddled balls of tron, and also 
for crushing or grinding other substances.” Dec. 28. 

Robert Noycs Elven, of Southampton Street, Camberwell, shoemaker, for 

Improvements in the manufacture of boots, shoes, galoshes. and clogs, which 
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Tue serious difficulties which 
railways have had to contend with, 
particnlarly in the vicinity of the 
metropolis where there are deep 
cuttings in the London clay, in con- 
sequence of the continued slipping 
or rather sliding of the banks, 
mainly owing to the filtration of 
the surface water or the springs 
percolating through the substrata, 
induced Mr. Watson to turn his at- 
tention to the evil, to see how far 
it might best be corrected, and that 
with ecunomy. For this purpose 
he invented irun drain pipes with 
conical perforations, the smaller 
end of the cone being on the ont- 
side, and the base ur larger end 
inside; or instead of holes the 
pipes are sometimes made with 
slits, having a small aperture on 
the uutside of the pipe enlarging 
tuwards the inside; by thus making 
the outer apertures smaller than 
the inside, they do not become 
clogged up. ‘These pipes are 
shown in the annexed figures A, 
B, C & D; they are cast in lengths 
of tft. each, and Sin. diameter, 
for whieh the charge is 4s. 6d. 
each, they are also made in pot- 
tery from 4 in. tu 12 in. diameter. 
It is not to the pipes only that Mr. 
Watson, directed his attention, but 
likewise to their insertion in the 
banks, without being obliged to cut 
a deep trench; this he contrives to 
do by a boring maehine that he 
has invented for the purpose, and 
which we shall deseribe in our next 
number. By the aid of this ma- 
chine, the pipes are easily and 
cheaply inserted in the clay or 
other soil, as shown in the annexed 
engraving uf a cutting. 

Another advautage offered by 
this patent is the ventilation that 
is procnred in the works to which 
it is applied, and which will pre- 
serve building materials and con- 
sulidate earthwork. The borings 
are to extead not merely through 
the masonry, but some distance in 
the solid earth. As mortar will 
not harden if kept from the air, 
the importance of admitting air 
within masses of brickwork will 
be readily acknowledged. It may 
here be remarked, that holes bored 
for drainage, without the insertion 
of pipes, soon become choked and 
useless, 

These pipes have lately been 
introduced for draining the back 
of the retaining wall in the cutting 
of the London and Birmingham 
Railway, between Eustun Square 
and Camden Town, and also on 
the Croydon Railway. 

Mr. Hughes of Bunhill Row wih 
be happy tu give any explanation 
as to the cost uf inserting the pipes 
either by his own men, or he will 
instruet others. 
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WATSON’S PATENT IMPROVEMENTS IN DRAINING. 
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Fig. 2.—Drain, Pipes in Open Cutting. 
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THE DRAINAGE OF THE COUNTRY. 


By W. Mucirxcar Hicone, Esq, C.E., &e., formerly Professor of 
Experimental Philosophy at Guy’s Hospital. 


Derme the next three or four years there will probably be such an 
opportunity of improving the internal resourees of the country, as has 
never before occurred. It is generally understood that the Govern- 
ment intends to introduce, during the next session of Parliament, a ge- 
neral measnre, which will, probably, embrace the sewage of towns and 
the drainage of the land. That such a measure, wisely planned and 
carried out with skill, will be an invaluable boon to the natiun, every 
one admits; but it may be doubted whether the public is at all aware 
of the extent of its value, and perhaps not many of its most sanguine 
promoters. The health of the population in towns, and the improve- 
ment of cultivated lands, are the two results whieh are generally ae- 
knowledged; but the effeet of a good system of drainage will be 
scareely less beneficial to the internal navigation of the country, than 
to the agricultnral eondition of the lands which are now, or may be. 
brought into a state of cultivation, This view of the subject is so 
important, that a few remarks may not be inappropriate in the present 
state of the question. 

There are numerous rivers in this country which would be of im- 
mense value to the districts through which they flow if they were 
navigable, and would become eompetitors with the railways for the 
earriage of merchandize, and the transit of passengers. Many of 
these have been at former periods large and deep rivers, and have 
carried vessels of considerable burthen. By great ignorance, or want 
of attention, and small temporary expenditures, natural causes, which 
man ought not. only to eontrol but to render snbservient to the accom- 
plishment of his objects, have, in various ways, so changed their 
former condition, that they are not only altogether useless for naviga- 
tion, but are scarcely sufficient ehannels for the drainage of the eountry 
through which they lazily flow. As soon as the commercial wants of 
some town situated on or near their bunks demand a rapid and com- 
modious transit by sea, an engineer is required to give his opinion as 
tothe method of improving the river; dredgings und embankments 
are immediately commenced, and the streams which had before only 
tended to the destruetion of the ehannels, are made to assist in their 
excavation. The difficulty and expense which attend these local im- 
provements, are only known to those who lave been engaged in con- 
ducting or performing them. And after the expenditure of millions 
in various parts of this country, during the present century, the good 
which has been effected is eanfined to a few districts, and is not appre- 
ciated, if in any degree felt, by the country at large. 

Should a general plan of drainage be adupted, there will be an op- 
portunity of improving, and perhaps rendering sufficiently navigable, 
every river in the kingdom. They are the natural and proper channels 
by which all the waters that fall on the surface of the island should be 
eondneted to the sea. Inthe present state of the country, these waters 
are allowed to lie upon cultivated lands, to be evaporated by the heat 
of the sun, or to colleet in low lands, forming bogs and marshes. But, 
carry them by a perfect system of drains into the rivers, and with a 
little assistance they will deepen the channels, and improve the ont- 
falls. 

It is not my intention, at present, to enlarge upon this subject, as I 
may, at some future time, offer a few suggestions upon the manner in 
which this drainage, as a national measure, should be performed, and 
take a more enlarged view of the benefits that may be obtained. The 
importance of the measure, however, will entirely depeud upon well 
devised plans and earetul execution. The subject is one almost un- 
known tv a large number of engineers, and there is no work in the 
language which treats the subject systematically. My attention 
has been maay years directed to this and similar pursuits, but although 
i eould mention many adinirable reports delivered by British engineers 
during the last two centuries, in which the great principles of drainage 
are fully enforced for particular lucalities, t do not know of any paper 
containing so exeellent a practical view uf the subject as is given in 
one chapter of Gughelmini’s work on rivers. L have, therefore, 
been induced to offer a translation of it. The Italians still luok to the 
writings of this great man as anthorities on all questions relating to 
the motion of water, and although in some particulars he has erred in 
judgment, the eredit given to him by his eonntrymen can scarcely be de- 
nied by us, notwithstanding the advance that has been made in both the 
theory and practice of livdraulie engineering. It is at present uncer- 
tain to whom may be intrusted the works necessary for carrying out 
the intentions of the Government, but I have nu hesitation in saying 
that a careful study of the following paper, considered in connexion 
with the works which have been performed inthis country, particularly 
inthe Fens, may be the means of preventing many errors that would 


(Fes. 3, 


be fatal ta the success of the plans, in the ever varying conditions of 
the districts in which the improvements are to be made. It is with 
the view of assisting those who may be thus employed, and the agri- 
eulturists who are attempting to secure the effeetual drainage of their 
particular districts, that 1 have made the following translation. 


Beside the large rivers, which have their origin in high mountains, 
and the torrents which, although they are not fed by springs, have 
also their birth in mountainous districts, there are channels whieh carry 
rain water only, and these eommence in the plains. They have seldom 
if ever been formed by nature alone, but by the art of man, who, to 
drain his fields and render his ground fit for cultivation, has excavated 
ditches, into which the rain water immediately flows, and these uniting 
with others, are finally discharged into a common bed, formed by 
manpal labour, and called a drain,* or by other names, according to 
the custom of the conntry, and such drains have their own proper 
names, in the same manner as rivers. Most of these drains are public 
property, bécause the right of introducing the rain water into them 
is eommon to many, aud by their channels the united waters flow 
towards their outlet. It happens, however, that some fields have no 
need of the public drain to keep them dry, and these are they which 
are contiguons to rivers properly embanked, into which, by means cf 
private ditches, their waters are introduced; but these do not need 
any explanation, as they are but few, and nature herself teaches the 
mode of managing them. 

The declivity of pluns is generally so small, and the surface so un- 
equal, that it is not possible for the rain water, unless it moves with 

reat impetuosity, to run off from the high to the low lands, and leave 
the fields in a state of perfect cultivation, particularly in the time of 
spring and summer, when the grasses greatly impede its discharge. 
It is true that the waters are ultimately nnited in low places, and 
leave the higher free, but it is also true that far this end a long time 
is necessary, during which the earth, imbibing an excess of moisture, 
becomes barren; and as there are in the plains, low places shut up on 
all sides by more lofty grounds, the water is collected in them, and 
not being able to escape, necessarily furms a marsit ur bog, as frequently 
vecurs in countries unvecupied or neglected by man. This has made it 
necessary for civilized nations to cause all the plains to be connected by 
exeavated ditehes, and to direct the entlet of these ditches to the 
places where experience has proved they may find basins or continned 
low grounds, and along these to excavate a eapacions canal to receive 
the atmospherie water from the drains of the eountry, From this 
artifice arose the drainage of all the provinees, which have been 
brought into a fertile state, but they can only be kept in that condi- 
tion by the preservation of the first excavatiuns. 

These drains have their termination, either in neighbouring rivers, 
in marshes, in ponds, or in the sea. ‘Those that discharge themselves 
into rivers can serve only those fields that are at least higher than 
their beds, if temporary, or than the lowest surface of their waters if 
permanent. The mouths of drains, where they discharge themselves 
into a river, may be either open or closed. Those only ean have their 
mouths free, that is open at all times, which have their beds higher, 
or at least as high, as the greatest flood of the river, for otherwise, if 
the river be turbid, regurgitation throngh the drain would stop it with 
deposits, and close the ontfall: hence it is that only higher grounds 
can be drained by open conduits in rivers. But if these channels 
are embanked, (a certain evidence that the floud rises over the surface 
of the country,) it will not be possible to have the month always open, 
but some mechanical arrangements will be neeessary to prevent the 
fluods of the river from being introduced into them, and that the rain 
waters, if there are any, shuuld be retamed either in them, or in the 
ditches of the fields, until after the flood las subsided, when the 
impediments at the mouth may be removed, and the water dis- 
eharged. 

Many artifices lave been adopted to prevent the regurgitation of 
rivers in drains; but this is not the place to speak of them: they 
may be seen in Baratteri’s “ Architettora dell’ Acque,” part 1, lib. 8, 
cap. 19. The must common are the betore mentioned. We should, 
however, in these cases, carefully observe the eonditions of the 
districts, which give veeasion for as many rules. 

J. Ifthe lands whieh are to be drained by a channel, furnished with a 
gate, are on the same horizontal plane, it is not necessary that the sides 
of the conduit should be embanked; because when the gate is closed 
the water is unable to overflow any one part, or if through too great 
an abundance it should overflow a part, it will distribnte itself equally 
over all the country, in cffect embankments could not prevent, which 
are therefore of uo utility; but if the inundation ef the country 
should not be prevented, (in case the gate should break, an accident 
very rare,) other eautions will be demanded. 


1 Scolo, fossa di scolo, condotto, tratturo, discursoriy, o in altra maniera, 
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2. Hf the country should decline towards the mouth, as it commonly 
does, it will be necessary that the banks of the drain towards the outlet 
should be so much elevated as to equal the height of the highest part, 
or the water that flows down will overflow and cause inundations. 
Hence it is 

8. That the districts which have a great declivity on the surface 
camot have drains with gates, without overflewing the low lands 
when they are closed; and therefore in such a case we ought 

4, To separate the drains of the high lands (as far, at least, as the 
highest flued of the river) from those of the lower grounds, and to 
make the former discharge by an open mouth, enclosed with banks 
sufficiently high to support the regurgitation of the river, while the 
latter may be provided with a gate and banks if necessary, in the 
manner above named. It is trne that if the water of the open drain 
should not run in such abundance as to prevent the regurgitation of 
the high waters, during the fresles, a deposit will be formed, and 
there may be so small a quantity of water in the drain, that it has not 
sufficient power to remove the impediments when they are formed : 
in this case new and repeated excavations will be required. 

5. The food gate may be closed when the river is swollen, until the 
water in the drain shall be raised to the same level, and then it may 
he opened to discharge suelh additional water as may flow into the 
drains in this way the regurgitation of the flood will be prevented, 
and the water that comes alterwards into the drain, will be discharged 
without inundating the country. 

6. The low grounds may be drained by the use of flood-gates either 
in rivers or in the channel above named, but more easily by the former 
than by the latter, because the water of the river is lower than that of 
the drain, and also because the deposit which is formed in the channel 
cannot be produced in the river, in which the fall must consequently 
be greater. 

The drains which fall into marshes, stagnant waters, and similar 
places, have generally an open discharge, and the reason is, because 
the difference between the highest and lowest surface of the water in 
the marshes is, for the most part, not so great as to require the appli- 
cation of a. flood-gate (which is difficult to manage) to prevent re- 
gurgitation; and especially as the fields which are to be drained into 
them are higher than the surface of the marshes, and it is from the 
fields that the water comes which swells them; besides which, on 
deposit is to be feared from the regurgitation of the waters. Some- 
times, however, the country has so little declivity in those parts con- 
tiguous to the marsh, that remaining dry, the great part of the year, in 
consequence of its elevation, it only spreads the waters at the time of 
floods. Under such circumstances it may be useful to defend the 
higher ground by surrounding it with banks, so that the water of the 
marshes increasing, may not overflow it, and at such times to arrest 
the rain-water in the fields, which, when the surface of the water in 
the marshes begins to fall, may be discharged into it by one or more 
enttings in the bank. Such localities cannot be brought into a state 
of perfect cultivation, being by nature marshy, but they must be kept 
for pasture or meadows to which the dampness of the soil is useful. 
When marshes are occasionally much flooded, as, for example, when 
rivers enter them, or when rivers overflow their banks, flood-gates 
may be used at the mouth of the drains, but before they are intro- 
duced, it is necessary to consider the duration of the floods, the state 
of the country, and other similar questions, for upon these their use- 
fulness depends. 

Those channels which have an immediate discharge into the sea, 
must be differently treated according to their circumstances. The 
rise and fall of the tides, and the swell produced by winds, is some- 
times productive of damage, and sometimes of advantage to the 
months of the drains. Every one knows that the sea forms its own banks, 
and throws up mounds of gravel npon the shore. The height of these 
defends the interior low grounds from inundation, which would other- 
wise be the result in time cl storm, and sometimes also at the time of 
the usnal high tides. These beaches mnst be cut to form an outlet, 
but the openings must, at the same time, be protected by strong 
banks, in order that when the water of a sturmy sea introduces itself 
into the drain, it may not spread into the back country, and overflow 
it for ever, as has sometimes happened in low grounds. Therefore 
not to run such a riss, they are usually provided with strong gates, 
which being shut when the sea is high, keep it within its ordinary 
limits, and being opened when it is low, give a free discharge to the 
water that was retained during their closure. In some drains, how- 
ever, which, on account of their length, or,for some otber reason, carry 
a large quantity of water at all times, and are equal to small rivers, 1t 
may happen that gates are not necessary, the continued flow of the 
water of the drain being suliicient to keep back the water of the sea; 
ner are they necessary in those places where the country rises as it 
recedes irom the shore. By eompuring the elevation of the sea when 
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tempestuous with the level of the country, it is casy to determine 
what drains require gates, and what kind of banks should be employed. 
There are some drains which have ontlets su large and deep that they 
form small harbours, and give shelter to vessels of moderate size. 
This may be occasioned by the natural depth of the sea in that situ- 
ation, by the abundance of the water in the drain, or by the position 
of the shore ; it may arise from the direction of the mouth being such 
that it is not exposed to those impetuous winds which, in tempest, 
drive sand or beach to the coast, cr from the great rise and fall of the 
sea; or it may be occasioned by the operation of other causes, which 
prevent the formation of a deposit, and promote excavation, but which 
camot be described without a particular examination of the place. 
On the contrary, the outlets of some other drains are closed when 
certain winds blow, and these drains must either be diverted and dis- 
charged in other places, or the water must be penned up so that it 
may enter the sea with velocity, and remove the deposit formed at 
its mouth, 

In drains not large enongh to have a good ontlet, it is especially 
necessary that they should be sufficient to carry all the surface water 
of the country, and that they should not overflow their banks. It must, 
therefore, be borne in mind, that as they have, under ordinary circum- 
stances, a comparatively small quantity of water, they must, when the 
streain is turbid, have a considerable fall before they can establish 
their beds. Ina plain of little declivity the bed would be elevated 
above the level of the conntry, and the drain be rendered incapable of 
receiving the surface waters. In streams of this kind it is useless to 
expect any excavation, but it is, on the other hand, necessary to form 
the channel by manual labour, and prepare the course the waters 
should have to their discharge. 

We must then be careful that the channels shall be exeavated suf- 
ficiently deep to receive the water in great abundance, so that it may 
not be raised above the plane of the country, and, if possible, not 
within the drains that run into them. In addition to this, every ex- 
cavation is superfluons, as, for the drainage of the land, it is enough 
that the private drains should remain dry after the fall of rain. Sach 
benefits, however, cannot be obtained in low places with any amount 
of excavation; for, the bed being horizontal at a lower level than the 
place of its reception, where the mouth of the conduit ought to be, 
if greater excavations were made, they would only serve to produce 
a greater regurgitation, or to eause an eddy; besides which, when 
the excavations are deeper, a greater width is required, which would, 
in such a case, be a waste of ground, without a corresponding utility. 
It is true, that in the excavation of these channels it is better that they 
should be made too large than tuo small, for, althongt the drains of 
the country carry only limpid waters, they must always hold some 
earthy compounds brought from the surface of the cultivated land, 
particularly at the time of heavy rains ,or, if from nothing else, from tbe 
washing and breaking down of the banks of the conduit, and there- 
fore, the water having but little velocity, in consequence of the little 
declivity of the bed, as well as the small quantity of water, the earthy 
matters being deposited, must raise the channel. The water of the 
drain being raised by the elevation of the bed, the surface waters of 
the country can no longer have a free discharge : hence it is, that the 
greater the excavation, so mnch the longer will it be befure the bed is 
raised to that height at which further deposition will became injurious; 
but, on the contrary, if the first excavation be too small, the defect 
will be immediately felt, and will continually increase. Hence it is, 
that the drains not being able to maintain a free discharge, and being 
necessarily obstructed by the inevitable accidents above mentioned 
(besides many others which ignorance permits, and malice creates) 
repeated excavations are required, which must, as the occasion de- 
mands, be dune according to established rules.” 


OCEAN STEAM NAVIGATION. 


Mr. Macqueen’s Reply to the Chairman and Directors of the Royal 
Aail Steam Packet Company. London: Blackwood, 1544. 


ON a recent occasion, we expressed our regret that the condition 
of ceeanie steam navigation is so unfavourable, and that dissensions 
exist which so serioasly impede the extension of this important 
branch of commerce, and deteriorate the property of shareholders. 
Considered in a commercial point of view, ovean steam navigation 
affords the means ef acquiring for this country, an extensive transit 
trade, if not the monopoly of ite We well know for how long a period 
the supremacy of Dutch eummerce was maintained from such sources, 
and how, inthe present day, we are deprived of any shure of the 
transit trade, and beaten cut of the market by the Americans, and 


52 THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


other rivals ; this, too, must necessarily continue, solong as the cost 
of materials for a vessel, anl the cost of her stores, are so dear in this 
country, and cheap and abundant elsewhere. If we have not only to 
bring timber from the Baltic, but to pay a heavy duty on it, it is evi- 
dent that shipowners on the Baltie can undersell us, so too, if our 
shipbuilders and mariners are paid higher wages, and if the stores of 
the ship are more costly here than in America or elsewhere. If, how- 
ever, we ean change these eonditions, it is evident that the prepon- 
derance must be on our side, and steam navigation affords us the 
means of doing this. Iron for ship building and machinery is indigenons, 
not imported, and is cheapest here; the skill of our workmen is able to 
defy foreign eompetition; we are exporters of steamers, and machinery; 
this eountry is rich in the possession of the best coal, with which we 
largely sapply other countries; our enginemen reeeive higher wages 
abroad than they do here. Thus we are able to bnild and to work 
steam ships cheaper than any ether people, while the cultivation of 
this branch of trade will develop our own resources, largely increase 
the workings of our iron and coal mines, invigorate our manufaeturing 
and mercantile industry, and give employment to large numbers of the 
popniation. On these grounds we feel the deeper interest in the 
subject, and we urge it on our readers as worthy of their most serious 
eonsideration and co-operation. 

The present time is also most favourable for making a movement in 
advance; the part taken in the navigation of the wide seas by other 
countries, is very small, France is engaged in the Mediterranean and 
Levant lines, and also in the East Spanish ; inthe north, the Russian 
line is the only one of her connexiuns worth mentioning. Her most 
serious effort, however, is in connexion with the West Indies, though 
we do not anticipate such serious damage from a mercantile business 
earried on by naval officers, and, of all naval officers, Frenchmen. 
Austria has taken part in the Levant and Black Sea trades, and re- 
quires watching. The operations in the Baltie are comparatively 
of little importance. The Anglo-Americans are principally occupied 
with the navigation of their own rivers and coasts, and would still be 
so, had not the neglect of the Royal Mail Steam Navigation Company 
invited them into the West Indies. While little has been done by 
others, we have done mueh. We hold the chief part of the steam 
navigation in the northern seas from Christiania to St. Malo; also on 
the Iberian eousts, and in the line to Egypt. We have the Trans- 
atlantie routes to Boston, New York, and the West Indies, the 
traffie of the coasts of Brazil, Chili and Peru, and that of the East 
Indies. 

If, however, such are our opportunities, we have been far from pro- 
fiting by them as we might have done; thongh large profits have at- 
tended good management, the most serions depression las been the 
general result. Miseandnct and rashness have been among the 
eauses tending to this catastrophe, while many unfavourable circum- 
stances have aggravated the casualties naturally attendant upon new 
enterprises, neither have there been wanting the distractions which 
eabals, rivalry, enmity, and revenge, infallibly produce. The loss of 
property and the loss of confidence have been very great, but we be- 
lieve the period of adversity has now passed by, and that such evils 
as remain, readily admit of eorrection. The Liverpool and Boston 
line of packets has done its duty regularly, and given good proofs 
of what may be done by careful and well intentioned administration. 
The Great Western Steam Navigation Company have soffered most 
severely, both by their own misfortunes, and the success of their 
rivals. The unhappy loss of the President, and the unfavourable state 
of the money market, impeded them in their endeavours to recruit 
their force, while the line to Boston, supported by a government grant, 
has been able to cut down their priees, without any efficient means of 
eompetition. it is very evident that the traffic to the United States 
admits of unlimited extensicn, when rapidity of transit, Irequeney of 
eommunieation, and lowness of price, are brought to bear, as in time 
they will be and must be. The Great Britain is a powerful means 
to this end, but when the time comes that the passage can be made 
weekly, with a duration of only ten or twelve days, and a eost of as 
many pounds, the traffic must be immense. Hitherto, neither to the 
United States, nor to the East or West Indies, has any adequate ac- 
eommodation been afforded for second class passengers who, of course, 
form the bulk of the contributable population, Of the fatality which 
has attended steam navigation in the West Indies, we will speak pre- 
sently, and the subject of Pacific steam navigation we have already 
fully discussed. In no ease, however, can we see any grounds for de- 
spondency ; adversity tends to increase its own evils, as good fortune 
ministers to its own further success. With the extension of steam 
navigation, and its eoacuct on enlightened principles, all the evils that 
now afflict it will cease, and it will, we hope, become as it ought to be, 
one of the great arms of national strength, and a powerful contributor 
to the national wealth. 
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The scheme for West India steam navigation was undoubtedly one 
of the most magnificent ever snbmitted ta the English public, its very 
vastness appalled common minds; like the ereation of a Frankenstein, 
it struck terror into those to whom its movements were entrusted. 
The original plan has been freely blamed—its projector has been as- 
sailed, and all the evils and mischiefs whieh have blasted the eoncern 
have been charged upon his head; yet surely that can have been no 
Insane projeet, which the most cautious merchants pledged themselves 
to support with their wealth, which the experience and scrutinizing 
examinations of the Admiralty and its officers approved, and towards 
which, with small objection, the several bodies of the legislature 
voted a large and burthensome grant. The plan was great, it is true, 
but it was simple—entailing large outlay, but economical, because com- 
prehensive—ind ensuring a great profit, by leaviog no source of traffic 
uotonched. The long connexion of Mr. Macqueen, its projeetor, with 
the West Indies, and the promment part which he had taken for the 
advocacy of partieular interests, did not blind him in the views he 
adopted, but both he and the government of the day considered the 
plan as the means of binding together our own eolonial interests, and 
securing the trade of the other West India possessions ; while a route 
opened across the Isthmus of Panama, gave us access to new markets 
in the Pacific, the intereourse with our eliief customers in the southern 
slave states of America was made more direct, and our communiea- 
tion witb the Brazils, a great consumer of our produce, efficiently 
provided for by a branch line. This plan has received not merely the 
momentary approval of the Admiralty functionaries of the day, but it 
has been stamped with the approbation of the French government, 
who appreciating the immense advantages which it would give to 
this country, have started a rival line of their own, arranged on the 
same principle, and ealculated, if well conducted, seriously to injure 
our interests in that quarter. We do not think, then, that Mr. Macqneen 
is to he rashly condemned for consequences which deviation froin his 
plan has mainly contributed to produce. 

It so happened, as it too often does, that the very support which 
the plan met with, was a fertile eause of misfortune ; nothing appa- 
rently eonld be more fortunate than the strong support of the Admi- 
ralty and the West Indian interest, nothing, in fact, was more preju- 
dicial. At an early period, intrigues took place among tiie members 
of the direction, to limit the operations to our colonies, by which the 
eommunication with the Havannah, and Mexico, New Orleans, and the 
countries on the Mexican Gulf, was to be sacrificed for petty islands, 
many of them more burthensame than they are productive. This 
was very specious, and eolonial men readily adopted it, bat a subsec- 
tion also declared itself for sacrificing even the colonies genera ly to 
Barbadoes, and this party ultimately succeeded in carrying the day, 
so that Barbadoes has the advantage of several days post before the 
other colonies. This alone would have been sutlicient to unhinge the 
plan, but out of eompliment to the Admiralty, naval officers were ge- 
nerally appointed to the vessels, and a naval system of uniform and 
administration adopted, and as navy men were bitterly opposed to 
giving up the packet system, and have been constantly endeavouring 
to get the company knoeked up, and the whole matter taken into the 
hands of Government, it was not to be wondered at that the scheme 
was burked by the parties engaged in carrying it out. Insolence 
towards passengers, neglect of duty, refusal to comply with customs 
and qnarantine regulations, or to receive goods and passengers, were 
common oceurrences, while the loss and grounding of vessels, intoxi- 
cation and insubordinations were not rare. Intrigues were also set afloat 
by some of the leading officers of the Company, to supplant others, 
and there can be little doubt, that not the least among the misfortunes 
of the eompany, have resulted from the success of these eabals. Thus 
with an incompetent staffat home, treachery among the officers and 
agents abroad, a new administration at the Admiralty, the in- 
{rigues of the colonial party, the attempts of the naval party to knock 
up the eoncern, and of a eolonial party to depreciate its value, and 
Yuy it into their own hands at a low priee, operations began, and suelh 
a series of disasters has been the result as no eommon ability could 
stem, and which the exertions of the Directors, men of large capital 
and great talent, eould not prevent. As a eonsequence of the intrigues 
Mr.Macqueenresigned his appointment inthe company, and all the mis- 
fortunes being attributed to him, he has been obliged, in hisown defence, 
to enter upon explanations of his conduct, while he has also become an 
assailant, whose incessant attacks have greatly depreciated the con- 
eern. This we regret, as he is himself largely interested in the eom- 
pany, both morally and pecuniarily, and his eo-operatton with the 
directors would go far to arrest the downward course of the concern. 
What is wanted is peace, and a gradual return to the original plan, 
the carrectness of which every day's experience tends to establish. 

The pamphlet now before us goes largely into the controversy be- 
tween Mr. Macqueen and his opponents, but into the minutie of that 
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it is not our province to enter. On the engineering department he 
charges many instances of negleet. 
On the 30th of April, last year, it is said :— 


“The account you heard about the Terfo/, one of the Royal Mail 
Steam packets, having nearly sunk in the Southampton water, is per- 
fectly correct. It isa well known fact here. The circumstances were 
these :—the engineers, on leaving work, left one of the sea cocks open, 
and some hours after, it was discovered that the ship was settling by 
the head trom 1ft. Gin. to 2ft. On examination the cause was discovered, 
but so diflicult was it to get at the cock, that one of the engineers got 
a bed or bag, or something of the kind, Lo stop the water until she was 
pumped out, and the ensign was hoisted nnion down, which is a signal 
of distress, or to indicate a want of assistance, whieh was sent from 
the Severn, and one of the Havre steam vessels stopped ta render 
assistance.” 


Also that the Severn took fire on the voyage from Bristol to South- 
ampton, owing to the construction of her boilers and furnaces. These 
have been strongly denied by the secretary of the company, but the 
evidence adduced by Mr. Macqueen has not heen disproved. To the 
mismanagement, Captain Chappell, the Secretary, bears testimony in 
a circular addressed to the captains :— 


“One ship proceeded from St. Thomas to Havana, through tne old 
Bahama channel, finding no difficulty whatever in the navigation, 
whilst another passed to the south of Cuba, thereby extending her 
voyage unnecessarily between 300 and 400 miles, burning away above 
GO tons of coals that could have been saved, and ereating two days’ 
delay on the passage, as well as further detention at Havana to replace 
the fuel thas unnecessarily consumed, 

“ Coals have in many cases been taken on board ala most objection- 
able expense, in places where the company have no depots, and where 
no absolute necessity existed to ship coals, such asat Tobago, Charles- 
ton, and Curacgoa. In other instances more coal was taken from the 
depéts than was required, such as at St. Thomas, where the stock 
being short, one ship took much more than she wanted, leaving none 
for the next ship.” 


Also Mr. Macqueen says :— 


“Several of the officers and crews at the outset would, however: 
lend no assistance to coal, and the manner in which the steamers had 
been constructed, with spar decks, is unfavourable for coaling rapidly, 
aod the delay thus occasioned is increased by the eoal-fannels bein 
too narrow to admit the coals quickly. At the coal depôts these de- 
fects were much complained of, and which are attributable to the ig- 
norance or carelessness of Captain Chappell, Marine Superintendent, 
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when these were originally eonstrncted. The existence of all these 
defects tended to produce delay, delay to produce confusion, and both 
to bring the great undertaking at the very outset into disrepute.” 


CONDUCTING AND ABSORBING POWER OF BUILDING 
MATERIALS. 


New Experiments on Building Materials. 
M.R.C.S. London: Taylor & Walton. 


Tus small work embodies the results of the writer’s long and iabo-. 
rious researehes communicated to the Chemical Society. His attention 
was directed to the subject in connexion with the relative conducting 
power of building materials, as influencing the construction of peni- 
tentiaries, hospitals, union houses, &c. ‘The compositions used for 
the purpose of experiment were obtained by permission froin the 
Model Prison. From the degree of labour bestowed on this work, 
and with the knowledge that it is about as easy to niake a right ex- 
periment as a wrong one, we are bound to presume that Mr. Hutchin- 
son is right in his conclusions. It shonld be also observed, that he has 
most fully and carefully described the materials used, and the methods 
of experiment resorted Lo, so that any source of error, if existing, can 
be immediately detected. Of the labour, as we have said, there is 
abundant evidence. Such a work rests entirely on its own merits, 
and it is difficult to give an idea of the value of that which depends 
npon its merits as a whole, without republishing the entire work. 
We have, however, availed ourselves of two tables with Mr. Hut- 
chinson’s remarks and observations which by professional readers will 
he viewed with great interest, as they clearly show, at a glance, the 
conducting and absorbing power of most of the materials used in 
building. 

There are in the work nine tables. The first gives the whole mat- 
ters necessary to work out the calculation of specifie heats of equal 
bulks and eqnal weights. The seeond table shows the times of pas- 
sage as to velocity, through the various substances. The third ex- 
hibits the time consumed in the passage of heat. The fourth the re- 
sistance to the passage of heat outwards. The fifth the conducting 
| power or velocily for the transmission of heat, corrected for specific 
, heat, referred to the conducting power of fir wood as 100, and slate 
as 100. ‘Lhe sixth exhibits the conducting power during four different 
intensities of heat, The seventh the times of cooling tn air. The 
eighth the quantity of heat conveyed outwards in air by different 
substances, compared with fir wood as 100, and with slate as 100. 
The ninth (shown below as No. 1) illustrates the gradation of con- 
ducting power. The tenth is also extracted as No. 2. 
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Gradation of Conducting Power referred to Fir Wood as 100, and to Slate as 100, in heating, and the rate of Cooling in air referred to Fir Wood as 100, fo 
Slate as 100, the lowest Conducting Power, the lowest rate of Cooling, the lowest Specific Heat by Weight and Butk, and lowest Specific Gravity placed first 


in each column. 


T 
Conducting Power. | Referred | Referred Cooling. | Firas [State as Specific Heat. Spevifie Heat. aa Specific 
n to Fir |to Slate. 100. 100. | 25, Substances. Gravity. 
Substances. Wood, Substances. | Substances. Substances. SA 
Plaster and Sand..| 67.72) 18.70||Hair and Lime.. .. | 54.60| 37.93 |Lcad............ 1.0292 lair and Lime -.|.1530 Fir Wood......../ 4262 
Keen’s Cement 68.85} 19.01| Keen’s Cement. ...| 79.81| 55.36 |llair and Lime.. .. | .0903 Fir Wond......../.2203 Oak ditlo........ 5097 
Plaster of Paris .. 73.36) 20.26) Oak Wood ......] 80.31] 55.70) Malm Brick...... '.1720/Keen’s Cement 2081 Becchi aitte oye -1442 
Roman Cement 79.62) 20.88) Plaster of Paris ..| 87.52| 60.81 (Chalk .......... ,.1827 Oak Wood {2302 Plaster of Paris 1.176 
Beech Wood «| 81.26) 22.44) Plaster and Sand..| 90.65] 63.81 | Painswick (i1.C.)..  .1839/Plaster of Paris : Keen’s Ceinent 1.23 
Lath and Plaster.. 92.55 25.55| Fir Wood........| 100.00} 69.41 |Keen’s Cement | 1855|Malm Brick......] 5 [Plaster and Sand.. j] 1.308 
Fir Wood........| 100.00, 27.61| Roman Cement ..]| 104.58] 72.63 |Napoleon Marble.. | .1879 Plaster and Sand.. 3 (Lath and Plaster..| 1.542 
Oak ditto........] 121.96} 33.66|(Lath and Plaster.. | 107.48] 74.66 |Stock Briek...... i] W860|Chalk .......... KOGA Secgaadoce|| Saal 
Asphalt E et! Chal teen mlO7 o2 memos Bath tane -aee e "lol (Lead.........<e0 lec Roman Cement 1.560 
Chalk ..........! 203.37) 56.38!/Malm Brick......| 112.19) 77.96 |Fire Brick . |.1917|Lath and Plaster.. | |Malm Brick......] 1.602 
Napoleon Marble..} 211.06] 58.27||Bath stone ......) 115.92! 83.96 |Slate Aeon | -1924| Roman Cement f[air and Lime....| 1.691 
Stock Brick.. ....| 217.83] 60.t4| Beech Wood 122.26} 84.71 |Portland Stone .. j .t928) Beech Wood Stock lirick......] 1.831 
Bath Stone ....../ 221.22) 61.08}/Portland Stone ../ 134.19) 95.07 |Yorkshire Plager me O80|Stock Brick ee Bath Stone ......| 1.858 
HinesBriclk: messe] 22348) Gle70 Painswick (11.C.).. | 134.55] 95.32 |Norfal (11.C.).... | .1975|Bath Stone ...... 2 [Portland ditto.. ..| 2.157 
Painswick (H.C.)..| 258.47| 71.36||Lead............| 37.73] 95.67 |Leunelle Marhle .. | .2020| Painswick (I.C.).. [Bolsover (11. C.) .. | 2.164 
Malm Brick......| 264.11) 72.92 Bolsover (H. C.)..} 138.63] 96.14 |Bolsover (H. C.) .. | .2058) Portland Stone.. .. S Fire Brick <a QUE 
Portland Stone.. .. | 272.01) 75.10) Norfal (H.C.).... 139.22! 96.71 |Lath and Plaster .. | .2065/Fire Brick........ Norfal (I1 CI Ree 
Leunelle Marble .. | 273.14) 75.41)/Stoek Brick.. ....|139.63| 96.97 [Roman Cement || .2099|Norfal (11. C.) .. .. | .4382 Painswich (H.C.)..] 2.238 
Bolsover H. C.) 270.52) 7633|Slate k a.. 143.94] 100.00 |Plasżcr and Sand.. || .2109|Balsover (U.C.) .. | 44153 ‘Yorkshire Flag....| 2.360 
Norfal (1. C.)....] 345.37) 95.36)|/Leunelle Marble .. | 145.75] 101.26 Asphalt .1/.2150) Yorkshire Flag....) 4554 |Asphalt ........] 2.972 
Slate <- «| 362.30 100.00|| Yorkshire Flag....| 146.48] 102.29 |Plaster of Paris .. | .2163]Slate see ee e | 5364 |Lennelle Marbl 2.678 
Hair and Lime ..} 396.16| 109.38||Fire Brick ...... 149.07} 103.13||Uak Wood | .4042|Leunelle Marble .. | .5409 [Slate .......... 2.738 
Yorkshire Flag....{ 401.81) 110.94 AS) al eee solese io. ||beech diltta.. ..quet4oll|iNsphialt 20.2... .5529 |Napoleon Marble..} 3.284 
O aeee a 1888.3 | 521.35|/Napoleon Marble. . | 169.61 117.63||Fir Gittd e EERE 51 74{Napoleon Marble.. | .6170 pea, danadana AEN 
| 
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Tauiy ll. -fbsorption of Moisture by Weight. 


Nime of Substance. Se Bae oie Specific 
by weight.| by bulk. Buty: 
Aberdeen Granite .. Bh Ha 2.00 5.416 | 2.708 
Napoleon Marble .. as ote 3.00 9.85 3.284 
Corrara White Marble a 66 3.10 8.42 eae phys 
Shetland Flag Stone 56 = 3.25 8.74 2601 
Caithness ditto ai ee 5o a2] 8.62 2.638 | 
Slate oe a8 = a 3.50 | 97.58 | 2.788 | 
Leunelle Marble .. i 50 4.00 | 10.71 2.678 
Asphalt 60 oo ats és 5.00 | 12:86 2.572 
Carrara Hard Marb! ae me 8.50 | 23.09 2.717 
Mann & Co’s Stucco oe A 16.00 | 35.56 2225 
Arbroath Flag Stone bo o 20.50 | 50.77 2.477 
Hewithburn ditto .. ae 50 23.00 | 56.85 2472 
Fire Brick .. z Bo te 32.00 70.43 2.201 
Norfal E on es na 33.50 74.33 22160 
Portland .. oe an on GES) || Zee aloy |! 
Yorkshire Flag 50 co &e 40.00 | 94.40 2.360 | 
Bolsover .. Ag te a 40.10 | 86.77 2.164 
Painswick .. an 56 së 58.00 | 129.80 2.238 
Bath Stove .. so ye 90 78.00 | 144.12 1.858 
Maulmien Teak... ae T 82.50 | 61.85 .7498 
Stock Brick.. 56 op os 109.00 | 199.57 1.831 
llair and Lime te ac re 109.12 | 184.52 1.691 
Malm Brick o is is 116.50 | 186.63 1.602 | 
Keen’s Cement as a 26 126.50 | 155,59 1.230 
Chalk oS cn an on 133.50 | 206.79 1.542 
Roman Cement ae 5o 60 133.56 | 208.35 1,560 
Plaster and Sand .. a = 147.00 | 192.27 1.308 
Beech Wood ae 35 a0 185.50 | 138.04 7442 
Plaster cf Paris nb bö sö 187.50 |220.50 1.176 
Oak .. «i Ee ee so |) BEES OO 5697 
Fir Wood .. z oe 50 622.75 | 265.41 +4262 


PRACTICAL DEOUCTIONS, 


Want of space will not allow me to point out the numerous subjects of 
practical utility to be derived from the whole scrics of experiments hitherto 
detailed for the benefit of architects, engineers, and builders, but 1 will ven- 
ure to fill up the remaining sheet with a few deductions that appear most 
prominent. 

Asphalte stands as the best composition for resisting moisture; it is a 
slow conductor of heat, and hence is well adapted for flooring, as in cells of 
prisons, where economy of heat and dryness, the most important advantages 
are obtained. Slate will be seen to stand as a very dry substance, but from 
its quick conducting power (Table I.) it is very unfavourable to flooring 
where warmth is required ; but whea the one property is sought for and not 
the other, as preventing the ascent of moisture up the walls of houses, it is 
well calculated to be useful by forming a layer in the wall a few inches above 
the ground. The absorbing power of common brick appears very great, 
being more than one-fifth of its own weight; whereas Mann and Co.'s Stucco 
paint cement is not greater than py of its own weight, and lence more than 
six times better adapted to resist moisture than brick, therefore the advan- 
tage to be derived by covering brick houses in exposed situations with this 
substance is considerable, while Roman cement resists moisture even worse 
than brick. 1 wish it to be borne io mind that I only speak of this stucco as 
regards its power of resisting the transmission of water, being the only pro- 
perty of it which 1 have examined. ` 

Keene’s cement and plaster of Paris stand as the warmest substaoces, there- 
fore are well adapted to line rooms with, while hair and lime is a remarkably 
quick conductor, and therefore a cold substance for that purpose. 1 would 
also draw attention to the fact, that plaster and saud and plaster of Paris 
(particulariy the latter) are admirably calculated to resist the action of fire, 
while we know, on the other hand, that lath and plaster is about the most 
combustible material in a house. I can most confidently recommend plaster 
of Paris and plaster and sand to be employed in surrounding iron chests, or 
other places which contain valuable property, intended to be protected from 
fire. lf an iron chest be surrounded with six or eight inches in thickness of 
this substance, I believe it will perfectly preserve papers, &c., from any de- 
stroying heat in the midst of the burning of our ordinary dwelling houses. 
I may also point out that Yorkshire flag stone is a very quick conductor, and 
therefore ill adapted for warm flooring; also that lead which forms the 
covering of roofs is a remarkably quick conductor, and therefore a great 
waste of heat is experienced where such covering exists; hence the third 
back rooms on ground floors in our London houses are found to be so cold; 
a vast quantity of heat escapes through the leaden roof, and through three 
of the surrounding walls, which are generally external, and so thin as to 
allow of a free escape of heat. Such places should be lined with slow con- 
ductors if warmth is sought for. Touching the practical utility of the 
specific heat experiments, I may point out, that fire brick absorbs a great 
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quantity of heat, and therefore is well adapted to form the backs of our fire 
grates, whereas, with iron backs, there is an enormous waste of fuel and 
heat, at the same time the fire requires constant stirring, and a quick supply 
of coal to keep it in; yet, curious to remark, we never enter a house, even of 
the highest order, where iron backs to fire grates are not universally to be 
seen, while, a hack formed of a composition, as that of fire brick, which can 
he as easily moulded into any desirable shape, would both save fuel, 
thoroughly warm any apartment, require less stirring, and uot go out so 
soon. 

With regard to the specimens of wood I have examined, it is worth ob- 
serving that Maulmein teak absorbs much less water than oak wood, in the 
proportion of 82 to 224, being nearly one-third less; and as the density of 
woods in their ordinary state bears a strict relation to their porosity or pro- 
portion of air within their pores, connecting with this, the fact that iron, 
protected from contact with the atmosphere and water (being compounds 
of oxygen) the better it is preserved, may very possibly he the reason assign- 
able for the truth why iron is preserved considerably longer in Maulmien 
teak than in oak; the relation nf absorption of water with the teak and oak 
(omitting the decimals) is as 82 of the former to 224 of the latter. The 
density of all these specimens of wood is here calculated from the state in 
which they naturally exist, that is, as dry as could be obtaived, yet contain- 
ing an unknown quantity of air and moisture. Mr. Parnell observes * when 
wood, rendered perfectly dry by the aid of heat, is exposed at common tem- 
peratures to the atmosphere in its ordinary state of humidity, it re-absorbs 
a certain proportion of water, varying accordingly to the compactness of the 
wood, and to the quantity of deliquescent saline matters present.” In refer- 
ence to these two assigned reasons that govern the absorption of water by 
woods, I would draw attention again to the Maulmien teak in comparison 
with the heech wood; the relative specific gravity or density of the former 
to the latter is as 7442 to 7498, being very nearly equal, yet the ahsorbing 
power of the two is very different, being in the proportion of 82 to 185. 
These facts render it incumbent on me to recommend it to the attention of 
ship-builders. 

By Table II. it will be observed that the two kinds of flag stone, termed 
Shetland and Caithness, absorb very little moisture; having been previously 
informed of this property, I was desirous of examining them, and certainly 
they maintain the character determined from tbe observation of practical 
men. Their conducting power for heat 1] bad not an opportunity of calcu- 
lating, but if I might venture an opinion, 1 suspect they would range like 
Yorkshire flag stone; if so, they are quick conductors, or cold materials for 
flaging rooms were warmth is required; nevertheless, they will be found as 
valuable materials for arresting the ascent of moisture in the walls of houses, 
and speaking from memory I believe the Caithness flag has thus been ew- 
ployed in the north of England with great success. 

The Carrara marbles mentioned are those generally employcd in con- 
structing mantle-pieces; it is curious to observe, though thcir density is the 
same, yet the harder specimen absorbed more than twice as much water as 
the softer marble. 

Portland stone, Bath stone, aud the stones employed in erecting the new 
Houses of Parliament, may be considered as spongy materials for absorbing 
water; their relative conducting power may be referred to in the first column 
in Table I. It will also be seen that Napoleon marble is a warmer material 
than common brick. I mention this to correct the general opinion that 
brick is a slow conductor, and therefore a greater thickness of that material 
should be used in forming the walls of our houses; hence it is that the 
brick walls so often neither afford protection from the cold of winter nor the 
heat of summer. 

It will be observed that the specific heats have been compared with water 
as 1, therefore, if we reflect upon the capacity of water for absorbing heat, 
it very much exceeds all the substances with which it is compared. Water, 
therefore, becomes a reservoir for heat upon the surface of the globe; islands 
heing surrounded by this reservoir, are preserved of a more equable tempe- 
rature than main lands. 

In reference to the conducting power of malm and stock brick, it will be 
seen that stock brick is placed twelfth in the scale, and malm brick the six- 
teenth; it is. therefore, so much colder as a shield from the weather. From 
this circumstance I would remark, that when this brick (malm) is used to 
case a building (as is now commonly done) the walls should he constructed 
proportionably thicker, or we render the louse so much colder. The ab- 
sorbing power also of this hrick for heat is very low, being placed third in 
the scale in Table 1. (third column), therefore we may conclude that malm 
hrick is more a substance to please the eye for building than useful as a 
protection against the cseape of heat, and what applies to the escape of heat 
will bear a similar relation to the protection against the cold of onr climate. 

It is curious to observe how low in the scale hair and lime is placed, both 
as to conduction and capacity for heat. If lead were nmitted from the 
Table it would stand nearly as the quickest conductor and the lowest specific 
heat, proving that the compound is ill-adapted to line our rooms as far as 
concerns the preservation of heat. The best property of Roman cement, 
from these tables, certainly appears to be that of its slow conducting power, 
and therefore it is much better adapted to encase brick houses than malm 
brick, and as far as regards their relative absorhing power for moisture, the 
difference is not very great, being in the relation of (omitting the decimals) 
133 of the former to 116 of the latter. 
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METER. 


Invented by Mr, ALEXANDER Mitcuetr, Wateh & Clock Maker, Glasgow; described by James Tuiomson, Esq, F.RS.E., M.R. LA, ERSS.A 
Civil Engineer, Glasgow. : 


(Read before the Royal Scottish Society, 12th December, 1842, and reported in their Transactions.) 


Tar action of the meter, referring to the 
annexed figure, may be described as follo ws :— 

The supply-pipe ff being connected to the 
water main by a coupling, &c., in the usual 
way, the water flows through the valve g, and 
passing into the cylinder AAA at j, is dis- 
charged by the pipe & into the receiving cis- 
tern ¢2, from which the water is drawn off by 
a stop-eock V’, 

Upon one end of the axis or spindle of the 
screw a ¢ is fited a pinion d, working into the 
train of wheels e e c e, so arranged as to indi- 
cate the quantities of water discharged either 
in gallons or cubic feet, similar to the index of 
gas meters—the whole being set in mution by 
the flow of water through the cylinder acting 
upon and causing to revolve the Archimedean 
screw enclosed within it. To prevent the 
screw from being driven forward by the water, 
and in order to reduce the friction to a mini- 
mum, the end of the axis at d has a hard steel 
point inserted, which works in a cock or pot- 
tance fitted outside, and enclosed in an oil box, 
supplied with oil through the filter d’. 

In order to render the indications of the 
meter uniformly correct, under different heads 
or pressures of water, the following very inge- 
genious method of adjustment is adopted :— 
Upon the axis of the screw are fixed four thin 
brass wings or leaves ce ¢c, each moving upon 
a separate hinge or pivot c’, fixed at right an- 
gles to the axis, with screw nuts upon the end 
of each pivot, by means of which the wings 
ean be maintained open or shut at pleasure, 
and so lessen or increase the discharge of water 
at each revolution of the screw. The lower 
pair of wings in the drawing are represented 
slightly open. With this power of adjustment, 
it Is very easy to regulate the quantity of water 
discharged under different pressures, so as to 
correspond exactly with the index and train of 
wheels, which can best be ascertained by trial 
upon seiting up the meter, say by a measure- 
ment of 20 gallons, and opening or closing the 
fly leaves, to bring the quantity measured and 
the index to correspond. 

It will be evident that the quantities of water 
passing through a metre, upon this principle, 
would be correctly indicated down to that quan- 
tity requisite to overcome the Iriction of the screw, below which 
amount, however, the water would pass through the cylinder without 
affecting the index, and consequently without being registered. Al- 
though the quantity this passing would not be considerable in a well- 
constructed meter, Mr. Mitchel! has recently introduced an improve- 
ment which completely obviates this objection, and renders the indi- 
cations correct under any circumstances, and down to the smallest 
quantity. 

This is accomplished by means of the conical valve cock g, which 
is so constructed as to act instantaneously, and so keep the supply 
either flowing at the full bore, or suddenly shut off, when the cistern 
is full. The opening and shutting of this valve is effected in the fol- 
lowing manner :—To the end of the lever 44, which works upon a 
journal, and is raised or depressed by the ball-float 2, are attached the 
two arms ppandoo. As the water in the cistern rises, these arms 
are carried forward without acting, however, upon the valve, until 
one of the chains, comecting them with the lever and lead-weight x 2, 
is upon the stretch, At this point the lever and weight are upon a 
balance, so that the least further rise of water in the cistern carries it 
suddenly over, and allows the valve g to close. A reverse motion 
takes place on the fall of the cistern water, the action of the other arm 
and chain y p opening the valve, which a small catch retains in its 
place against the force of the supply water. To prevent any injury 
to the pipes from the sudden action of the valve, an airevessel m is 


727 


td 


Rererencs ro Excravince-—A BCD, outer cise of thin cast iron fer enclosing the apparatus shown in 
seclion, «a Archimedean screw working in the cylinder bb, ec thin brass wings or flies, with adjusting 
screws for regulating the motion of the screw. 
e e ¢ train of wheels set in motion by the pinon d, to indicate the quantity passed through the cylinder, 
closed in with a glass front. f supply pipe. g valve worked by the lever 4%, connected to the bill- 
fati. h h lever for opening and shutting the valve g. k discharge pipe flowing into the cistern 7 l 
m air vessel to prevent injuring the pipe ou opening anil shutting of the valve, » n lever, with lead to 
retain the valve open or shut. oo and p p arms fixed upon the end of the lever & k, and attached with 
chains to the lead weight ». 


d pinion upon the end of the screw-spindle or avis. 


attached to the supply-pipe immediately ahove the position of the 
valve. 

The introduction of this improvement, which prevents the possi- 
bility of water passing unregistered through the cylinder, renders this 
description of meter very perfect, and capable of indicating accu- 
rately the smallest as well as the lurgest quantities. From the small 
cost, too, at which they can be manufactured, it is to be hoped they 
will scon be brought into general use, and substituted Jor the present 
unequal mode of water assessment upon house rent. 

REPORT OF CoMMITTEE.—Your Committee having met with Mr. 
Mitchell, and having again heard his explanations, and carefully exa- 
mined the water-meter submitted to them, came to the following con- 
elusions:—1. That as far as they can judge, this meter may be consi- 
dered sufficiently accurate to form a fair measure between water com- 
panies and their customers. 2. That its construction is simple, and 
well devised for permanent practical use, being tittle subject to de- 
rangement from the wear of its parts. 3. That its rate of registra- 
tion being susceptible of casy adjustment, either in pius or minus de- 
gree, and its actual delivery, during certain portions of time, being 
always ascertainable by the consumer, its use may be adopted with 
confidence, as being alike equitable to the suppliers and the con- 
sumers. 
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GEOLOGY IN CONNEXION WITH ARCHITECTURE. 


On the importance of geological studies in connexion with the practice of archi- 
tecture, with notice of experiments on the resistance to crashing and fracture, and 
on the absorbent qualities of the principal building stones of Ireland. By Guorcy: 
Witkinson, Esy. Read at the GroLocican Society of Dublin, 10th of 
January, 1844. 

In bringing before the Geological Society the results of some experiments 
made on the principal building stones of Ireland, it is, 1 conceive, necessary 
to offer some general remarks on the advantages to be derived therefrom ; ad- 
vantages, in my opinion, so very general, that to look at the result of expe- 
riments in a merely mechanical and professional point of view, would be con- 
fining the subject within too narrow limits. It ought to be a just matter of 
surprise that, at this advanced age of scientific investigation, the subject 
of practical geology in al) itsimportant bearings should have occupied so 
little attention; and that where there appears a desire for ameliorating the 
condition of the people of this country, particularly by promoting employ- 
ment in ways calculated to develop its natural resources, persons should over- 
look what is capable of being accomplished through the medium of well 
directed experiments in this interesting and valuable science. To present the 
importance of practical geology in a familiar way, I would call your atten- 
tion to the large proportion of people who are daily éngaged in operations 
on the rocks in the country. either in dislodging or separating from their 
native beds those portions required for the varied purposes of building opera- 
tions, or in conveying to the localities where they are required, and in shap- 
ing them for the different purposes to which they are to be applied, and thus 
calling to aid all the useful arts of the country, giving extensive employment 
to labourers, mechanics, and tradesmen, as well as to the scientific and learned 
professions of engineers, architects. artists, and others. 

Most persons are more or less interested in the construction of their habi- 

tations, and I may say, all see the advantages of public structures, and ap- 
preciate the importance of bridges, canals, and other public and private 
buildings, and probably see in them the progress of civilization, and the 
benefit and dignity they confer ona country ; but few, and very few, know 
anything of the materials employed in their construction, which too often 
present themselves to their minds only asa heap of stones and mortar. If 
we look to the early history of the most ancient nations, we find that the art 
of building has attended the first advance of civilization; and the use of 
worked stone has succeeded to caves in rocks, and the rude wicker or earth 
work of their common and early structures ; but the conversion of stone ta 
the increasing artificial wants of society was necessarily consequent on the 
advance of the mechanical arts before it could be shaped and applied. low 
interesting are the first though rude efforts displaying practical geology , 
The bold and noble monuments of the early ages shaw the natural vigour of 
the human mind, untntored in the mechanical skil) and art of later times. 
The stupendous monolithe) structures, and those carly sepulehral monvments, 
known as cromlechs, cairns, and monts, which abound throughout Western 
Europe. were doubtless the work of a people, who, taking nature for their 
guide, by prodigious labour, raised and put together, and frequently con- 
yeycd to great distances, for the erection of their monuments, the immense 
stones which, detached from their native beds, were distributed over the sur- 
face of the country. Most of those stones are of the primary and crystalline 
class of rocks, which, from their hardness, have resisted the violence of that 
disturbing power which removed them from their mass, and afford us a good 
knowledge of their enduring quality. Moreover, the originality and boldness 
of their application, resulted from minds familiar with nature’s works and 
untaught in the arts, which in after ages, accomplished by skl and the use 
nf smaller sized materials, what the caily ages, unskilled in building, could 
alone express by the magnitude of the stones. 

Let us ccnsider the more advanced history of the principal nations of the 
earth, and we shall find that geology, which term L may here use to express 
the converted rocks, has received great consideration. The architects and 
sculptors of Greece and Rome knew the qualities of their materials. and if we 
may judge from ancient writers and existing remains, gave cunsiderable at- 
tention to them, abounding as those countries did in good materials. In the 
writings of Vitruvius on Roman architecture, the most particular rules are 
laid down with regard to the selection and use of building stones, and the 
cements employed with them. How important are the results of their influ- 
ence on society! If Egypt, Greece, and Rome, had had their principal struc- 
tures of a perishable material. what would we not have lost? What interest 
would we now feel in those countries; or how could we have derived the 
great advantages which have flowed from them? Good materials, and a 
right knowledge in using them, have, however. proluced a different result ; 
and again, what do not those countries owe to the durability of their struc- 
tures, conceived, as they have been. in a noble spirit. Without them, Rome 
of the present day would be unvisited by the countless thousands whose 
wealth now enriches her; without her buildings the classic shores of Greece 
would less of European sympathy ; nor would the dusky inhabitants of Egypt 
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occupy such interesting ground but from the remains of the stupendous and 
imperishable monuments of her past history. Our own kingdom also pos- 
sesses proud memorials in the enduring monuments of the middle ages, Those 
connecting links with the past and present, afford us noble examples of the 
religious zeal and skill of our forefathers ; whilst the perseverance which has 
been displayed in accomplishing their erection, is much calculated to stimu- 
late us to bold designs. These indelible landmarks of his early home, the 
traveller finds deeply implanted in his mind, and it is difficult for us to esti- 
mate their effect on society, in the attachment they cause to our laws and 
institutions. Nor do those venerated and bold structures fail to excite a 
powerful feeling in the inhabitants of the new world, who, though born ina 
distant Jand, contemplate with pride and fervent admiration the works of 
their progenitors. But the edifices of centuries past, many of which, even 
in their dismantled state, have withstood the destructive violence of the ele- 
ments, will yet outlive very many of the mostcostly structures of the present 
day; and until a very recent period, so comparatively few were the buildings 
calculated to endure to any distant period, that future ages, judging by our 
publie structures, will look upon the people nf the present time as a dege- 
nerated race, and in the erections of centuries back will contemplate the 
finest and most durable monuments of architectural skill. 

Many persons may say that a durability sufficient for the age is all that 
is necessary, and that posterity, which has done nothing for them, may act 
for itself. This, however, even in a narrow practical and economic point of 
view is most erroneous, for the constructive arrangement of the ancient 
buildings is less costly than in those of the modern period, and from their 
simplicity and the right use of the materials employed, they are more sound 
and durable edifices. In the buildings of the present day the simplicity of 
early structures has been lost sight of; a laboured mass of cut stone being 
more appreciated by the public than ontline of design, and harmony of effect. 
We see in the ancient structures a homogeneous construction—the use of 
timber as supports under masonry is avoided ; where openings or projections 
occur stone arches or other stone supports are employed, and a much more 
general use of stone, fur various purposes, prevails, than at the present day ; 
and in them we have models of constructive arrangement which we may pro- 
fitahly imitate. Many of the old buildmgs are so constructed that when 
dismantled of their roofs and their floors, they return almost to the state of 
the original rock , perhaps asa mass of limestone, for the stones may be lime, 
the sand may be that of limestone, and the lime burnt from the same rock, 
Such is frequently the case; thus, the mortar being good, becomes hardened 
by age. and more approaches the nature of stone; for it is said by an intelli- 
gent and scientific Frenchman who has given much attention to cements, 
that it requires 1,000 years to make mortar really good. Without doubting 
that a few years are sufficient to produce good mortar, it might be stated 
that the mortar of the Egyptian Pyramids, now supposed to be nearly 4,000 
years old, is still in a good state of preservation. Structures so constructed 
become like a solid mass of rock; and that this is the case, the explosions 
made by Cromwell, in the 17th century, have very well shown, for the re- 
mains of some of the old castles, of which portions have been disturbed, ap- 
pear almost imperishable. The sound and enduring state of some of the 
ruins. the original forms of which are still perfect. enable us fairly to state 
that a right use of the rocks of the earth has been capable of producing such 
a solid mass, that many may now, in their skeleton shapes, fairly be called 
architectural fossils ; and they afford 10 the practical, as organic remains do 
to the scientific geologist, valuable studies in determining the character of 
the rocks to which they belong. 

To the antiquarian, also, the study of geology affords much information, 
for the use uf certain rocks, and the mode of working them, determine, to a 
considerable extent, the chronological date of the building in which they 
occur. It wasa peculiar custom of the Normans and Anglo-Normans, to 
make use of none Lut the sandstones or oolites, similar to those with which 
they had become familiar in their own country, and in the round towers, and 
early ecclesiastical structures, erected under the influence of the Christians 
familiar with the Norman or Lombardic architecture, we rarely fin] anything 
but sandstones employed in the dressed masonry. With the Normans or 
Lombards (under which name I may include the northern nations who estab- 
lished themselves on the decline of the Roman power, and perfected from the 
last and worst models of the eastern and western Roman cmpires that pecu- 
liar architecture known to us as Norman. in which circular arches are the 
peculiar characteristic,) it was the practice to make their doorways the most 
enriched portions of their structures, and from being more elaborated or 
worked than any other part, they are commonly executed in a thiferent kind 
nf material, sandstones of variable quality having been generally used; and 
it is a peculiar fact, that an instance in which limestone occurs for dressed 
work or for doorways is very rare. Being familiar with the kind of mate- 
rials employed im most of these structures. Í do not recollect one in which 
the ordinary limestone rack has Leen so used. 

lt is not until a late period of the Norman architecture in Ireland that 
limestone has been employed. In the large limestone tract of the west of 
Galway and Mayo, where are the ruins of Cong and Ballintubber, in the later 
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Norman and transition styles of architecture, a light coloured casy-working 
limestone has been obtained from some distance, while the lme-srone of the 
locality, which is now preferred to any other material, and is conveyed to 
distant places for use, has been avoided excepting for the erection of the un- 
wrought faces of the common walls, After the period in which these build- 
ings were erected, limestane appears gradually to have come into general use 
in all parts, and now the directly opposite custom prevails, limestone being 
commonly used in sandstone districts; and l hase known masons when em- 
ployed in working sandstone to which they have been unacenstomed, to com- 
plain of stiffness and swelling of the arms for some days occasioned by 
the tonghness nf the stone, so diferent to the brittle rebounding effect of 
the limestone. It is most probable that the brittle nature of the limestone, 
in the working of which the Normans were not skilled, rendering it difficult 
to shape into mouldings after the masonry was built, as was commonly their 
custom, may have operated against its use, Those interesting structures, the 
round towers, on which so much that is evidently erroneous has been written, 
appear from their architectural and constructive peculiarities to be decidedly 
after the early Norman style of architecture. These edifices, of which Ire- 
land has just reason to be proud, display to the practical geologist most in- 
teresting models of simple constructive arrangement, erected as they arc with 
various kinds of rocks, including granite, slate, sandstone, and limestone, 
and which are almost always the stones of the locality, excepting in the su- 
perior dressed work of the doorways. Many antiquarian works of a recent 
period show very mistaken ideas as to the nature of the materials with which 
these early buildings have been constructed, and, therefore, draw erroneous 
conclusions. A very slight acquaintance with practical geology, and nothing 
more than this socicty, trom their callections, will be able to afford, will 
tend to correct such errors; and it is most likely that such statements as 
those of Colonel Morris, in his work on the round towers, (in which he de- 
termines the red sandstone of some of these structures in the south ta he 
Roman brick, and deduces from this certain conclusions regarding their 
origin.) will not be repeated. 

‘There is one more feature connected with antiquarian research, upon which 
I should wish to remark, viz., the peculiarity of some of the earliest Norman 
architecture of this country, The architecture of the Normans in every 
country in which it was introduced (though preserving all the general cha- 
racteristics of its early originals,) differs in details. It clearly continued to 
be the style of architecture in Ireland much later than in England, and ex- 
tended over a much longer period than in other countries, owing, doubtless, 
to the peculiar and remote position of Ireland, at the western limits of 12u- 
rope. It also freynently diflers considerably from the Norman architeciure 
of England ; but it is in the early examples that the most distinetive details 
occur: and here a pecuharity is devolved, for which practical geology affords 
a ready and satisfactory reason, for the very hard nature ot the stone has 
induced a different kind of ornament, and in several of the early examples 
we find the most claborate execution on almost square columns, or rather 
jambs and architraves, quite at variance with the bold and deep cuttings so 
commen in the Norman style. Nor is such a result other than should be 
expected, for they must have been deprived in those early ages of the facility 
of obtaining softer stones. lt was the practice of the Normans at an early 
period to supply stones even to England, where salt oolitic stunes abeunded 
in many parts; and when at a later period intercourse with Ireland improved, 
we find that the stones of Normandy were brought to this country, and are 
to be met with in many of the ecclesiastical buildings, more particularly on 
the eastern coast. 

It may be said that the study of the different properties of the rocks of 
the country, as regards their fitness for building operations, relates more par- 
ticularly tu professional investigatiun—that matters of this kind should be 
confined to the meetings of civil engineers and architects ; and that the Geo- 
logical Society is constituted for scientific investigation uf the theory of 
geological phenomena connected with the structure of the earth’s surface, 
and for the study of the successive changes it bas undergone in arriving at 
its present state. To such an objection 1 would remark that, however in- 
teresting the pursuit of such a science may be inits theory, and however 
calculated to elevate the mind by reflecting on the wonderful architecture of 
our earth, and the vast changes its surface has undergone in becoming suit- 
able for the habitation of the hnman family, we shall yet stand far short of 
obtaining all the advantages to be derived from this noble study if we con- 
fine ourselves merely to the theory. Owing to the neglect of the study of 
this science, designs are often prepared by architects and engineers. to whom 
is intrusted the expenditure of very considerable sums, without sufficient re- 
gard to the geology of the locality. the inquiry being confined to the qnes- 
tion of cost, as to the nearest place from whence materials required to carry 
ou: a particular design may be obtained. It has frequently happened that 
stone has been brought from a great distance at considerable expense, when 
rocks of an equal,‘or of superior quality abound in,the vicinity, with regard to 
which an acquaintance with this science might have reasonably afforded infor- 
mation. Numerous instances of such occurrences have come under my own 
observation within these last few years, where, either from sinking wells, or 
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in making excavations of other kinds, or by chance trials for stones, there 
have been unexpectedly discoverel], at very great advantage in outlay and 
frequent benefit to the contractors, some very valuable quarries; in illustra- 
tion of which I may mention a particular instance with which I am familiar, 
in the discovery of a valuable working limestone quarry in the vicinity of a 
nobleman’s mansion, which, if earlier known would, | am informed by the 
contractor, have saved him upwards of £1000 in the expense af procuring 
stones, which he had to convey a distance of many miles, and which were of 
an inferior quality to those which could have Leen obtained on the spot. 
If the science of geology were made practically useful, such occurrences 
would be rire, and in time would be altogether avoided. 

The professiona] man is often deterred from the study of geology by the 
difieulty of mastering the technie dities, if I may so term them, of the 
science ; and the theoretical geologist on the other hand is unable to appre- 
ciate the wants of the other; but acting together, the result would be mutu- 
ally beneficial. The practical man would acquire the theory of the science 
with much greater facility; the theoretical geologist defining the geogra- 
phical outline of the principal rock formations, an I by the existence of fos- 
sils, and by recorded, facts, determining where similar formations may or 
may not be expected to prevail; the professional member would obtain spe- 
cimens of the diferent stones for experiment and chemical analysis, which 
in the yet imperfect state of geological science would most probably induce 
new theories in regard tu many rocks, where the gradation from one mineral 
charaeter to another is almost imperceptible. ‘The peculiar stratification or 
dividing joints of the rocks are alsu features for profitable investigation. If 
we examine the various kinds we find great differences to exist in the size 
and shape of the masses into which they are subdivided ; and in the same 
kinds of rocks we discover a subdivision peculiar to certain depths or other 
influences. ln all, however, we recognize ihe wonderful contrivance of the 
Almighty in adapting the surface rocks of the earth to the want of indus- 
trious man. The greater portion of these rucks (the result of sedimentary 
deposition in water, of which the traces are still evident) occur in layers or 
thin beds, so separated from each other as to admit of being easily raised ; 
others, with beds of soft clay, or ather matter interposed ; and, in the rocks 
of the primary or igneous classes, among which are included granites, basalt, 
&c., and which, occurring in large masses. would otherwise frequently be 
unconvertible. we observe the wise provision of nature in traversing them 
with joints or cleavages influenced by some prevailing law of crystallization 
or polarization, not as yet, perhaps, sufficiently accounted for. In the more 
solid masses, in which are included some of the limestone as well as other 
racks, trom the effect of internal heat, great pressure and other causes, the 
stratified form has disappeared; while tiie same cause which has obliterated 
the earlier divisions has itself produced others; and in some instances so 
shattered is the upper portion of the rocks that the practical builder alto- 
gether avoids them, although the removal of some feet from the surface 
would freyuently disclose a most valuable material. Hence the advantage 
of scientific investigation and recorded facts. At the present time the want 
of a society combining practical and theoretical inquiries cannot, 1 think, 
but Le manifest to all who contemplate the ordinary edifices of the present 
day. A better acquaintance with geology, or what is the same thing, a 
better knowledge of the rocks of the country, is essential to the production 
of edifices which will vie with those of past ages in durability, and harmo- 
nious adaptation of design to the locality. And it is, I conceive, only by 
correcting the public mind. and by giving assurance from experimental re- 
sults and established facts, that a beneficial change can be effected, 

Nor is the pursuit of this science unimportant as regards the commerce of 
the country. Let us look to the article of slates. At the present time there 
are several good quarries working, among which 1 may mention Killaloe, 
Valentia, and one more recently opened with great spirit by Mr. S} nge in the 
county of Wicklow (the slates from which resemble those from the Bangor 
quarries); yet, such is the state of public opiniun with regard to the native 
slates as to preclude their general use; and because at one period, in their 
early working, the slates of this country were yery inferior to those naw 
produced, the prejudice arose, and still continues, and no effort has been 
made to show by experimental inquiry, that Ireland contains slate quarries 
more than sufficient to supply all her wants; and yet thousands of pounds 
are annually going out of the country én a direction from which there is no re- 
ciprocal trade. I feel persuaded that it only requires the assurance whieh would 
result from well directed efforts of the Geological Society to cause, in a very 
short period, the annual expenditure of several thousands of pounds in the 
country in raising a native material, by extend:ng the use vf it, which 
money now unnecessarily goes to Wales; and there is this circumstance at- 
tending an increased demand. that the quality and ecunomy of raising the 
slates will be improved. | may speak trom experience on this subject, 
having used native slates In many instances; but from the little encourage- 
ment given, and from the prejudice still remaining, though the cause is 
chiefly gone, the proprietors bave to struggle with many disadvantages in 
ellecting a sale against their long established competitors wha have a trade 
in the Welch slates. In more than one instance the native slates have Leen 
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partly placed on buildings, in which I was concerned, and. to satisfy preju- 
diced objections, it was expedient to have them removed, although the same 
slates have been used elsewhere. At Killaloe, where a few years back there 
was a rude surfaced mountain in which only goats or very poor eattle 
browsed, there are now, owing to the slate tock which prevails there, many 
hundred men daily employed. At Valentia not less than 200 are in daily 
work, and probably half that number at Mr. Synge’s in Wieklow The im- 
portance of the encouragement of such a trade is therefore manifest ; for a 
yegular trade of this kind, with all its minor ramifications, is much more 
beneficial to a country than the mere temporary employment on public 
works, which, creating a temporary excitement, occasionally works more 
mischief in the end than otherwise. At present the proprietor nf the Va- 
lentia quarries, who works them ehicfly for sawn flags, finds his principal 
market in London, while articles of this kind required for ireland are ob- 
tained out of the country. 

A similar remark may be made with regard to bricks. Goad clay is abun- 
dant io the country, and good bricks are made in some parts, and might be 
made in many others; but from the frequent indifference as to the purchase 
of good materials, there is, in many cases, great carelessness in their manu- 
facture. lf, however, samples of Lrieks, and particulars of the clay, were 
collected, and the result of experiments made known, the good articles would 
te encouraged, and the making of many of the perishable ones of the present 
day, which are dear at the cost of earriage, would greatly decrease, and the 
buildings of the country would thereby be improved. Again, there is a 
strong prejudice against native bricks, which are really good. In illustra- 
tion of this, ] may mention a case connected with the manufacture of fire 
Dricks at Dungannon. which are of excellent quality, and remarkably well 
made from the clay of the coal district, like those of Statiordshire ; but the 
public, not knowing if they were really good, prefer buying the English fire- 
brick. Their sale is, however, now, or was, some little time since, consider- 
able ; but it arose from an ingemous, and scarcely to be condemned trick of 
the maker, who stamped the word Stourbridge on his bricks, and they then 
had a ready sale as good Staffordshire brick. 

Before entering into the details of the experiments on the stones now be- 
fore you, 1 would beg to advert to the important light in which the study of 
practical, or economic geology, is naw viewed in the sister country, in con- 
firmatinn of the remarks which 1 have made. Previously to the building of 
the new houses of parliament, a commission consisting of geologists (accom- 
panied by the architect of the building) was appointed to investigate the va- 
rious qualities of the different convertible building stones of the country. 
The result of their experiments has now been published in the parliamentary 
papers, (and this Journal, Vol. 1V.) and has been received with the greatest 
satisfaction. It has also had the important effect of originating a museum of 
economic geology, for displaying the properties of the different stones of the 
country, in arder that practical information on the various materials, with 
the characters which experiment and observation of the present state of those 
materials used in ancient structures supply, may prevent the continuance of 
the very numerous failores which have attended the use of many stones cm- 
ployed in different parts of the country, and which, being of inferior quality, 
have brought to speedy ruin many noble and interesting buildings. The in- 
stitution referred to is now supported at the expense of government, and is 
under the direction of the distingaished geologist Sir H. De la Beche: con- 
nected therewith is a curator, and a laboratory for an analytical chemist. by 
whom experiments are made on various rocks, and who atlords, at a fixed 
charge. any information required relative to the various properties of rocks 
for building. mining, or agricultural operations. I recently had an opportu- 
nity of visiting this museum, but fonnd less really useful information for the 
architect and practical builder than I expectel. It, however, contains mos} 
valuable and interesting collections of models, illustrative of the strata of 
the earth, the working of mines, and the minerals themselves in their several 
progressive stages from the mine to the manufactured article. From the 
constitution of the institution. at present, however, in its infancy, it does not 
appear to me to represent the spirit of a department in which the minds of 
those most interested in building operations are engaged ; and from the con- 
trary opinion with reference to the Dublin Geological Society, combining as 
t does scientific and practical geologists under its most intelligent and zealous 
curator, I augur that with perseverance most useful and interesting results 
will flow from their Jabours. 

Reverting to the more practical consideration of the subject, we find that 
the altered circumstances in the advanced civilisation of the present age, now 
oceasion the much greater use of the more convertible building stones, and 
so variable are the different kinds of rocks in the degrees of hardness and 
fality uf conversion, in their colour and their relative durability, that a 
knowledge of these properties is now aimost indispensable to the economical 
erection of the structures of the present day, as well as for the designing 
any building, in which the bold simplicity and spirit of the ancient struc- 
tures is to be embodied; and hence the value of experiments and recorded 
observation on the defective materials which ancient and more modern 
buildings present, and without which expensive practical experience, and fre- 
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quent failures will alone teach. The importance of attention to the good 
quality of the building stones will be evident by reference to buildings in 
Dublin, and to the already decaying nature of much of the granite in the 
Four Courts, and portions of many other structures ; and I may mention 
that it is but a few years since, the necessity arose for restoring with new 
masonry the walls of the extensive building of Trinity College Library and 
the walls of the cathedral structures of Christ Church, and 5t, Patrick, in 
the old buttresses of which latter buildings the effects of perishable stone 
may now be seen. 


EXPERIMENTS. 


The experiments which J have now to bring before the Society have Leen 
made on nearly 600 specimens of the principal stones cf Ireland, which d have 
from time to time in various ways collected together, and obtained chiefly 
through the kindness of different parties, by whom they have been prescoted 
to me, and among others I may mention the managers or proprietors of the 
several slate quarries. I shall divide these experiments into three classes, viz. : 
—Ist, Absortion when immersed; 2d, Resistance to fracture, or bearmg 
strength ; 3d, Weight necessary to crush these stoncs.—lst, The results of 
the weight of water imbibed on immersion are very interesting, and disclose 
some important facts. The size of the stones immerse] was 1+in. long by 3in. 
square, one half of which specimens are now in the possession of the sueicty. 
There were placed on their ends in 16in. of water, and were uniformly im- 
mersed for 88 hours, having been brought to a dry state before immersion, by 
being kept some time in a room at the ordinary temperature of domestic apart- 
ments. They were carefully weighed before and after the immersion. (Lt would 
be impossible to give in detail the results of these very numerous and extremely 
valuable experiments, and it will only be in our power to notice the averages 
given by Mr, Wilkinson). Of the six principal varicties of rock, viz :—Lime- 
stone, sandstone, granite, basalt, and slates, the following are the results = 
Ordinary limestone of Ircland—average weight per cubic foot in a dry state 
(53 different experiments) 1701b. , least weight 1591b. 5 greatest 1801b. ; ave- 
rage absorption 41b. ; least absorption nothing; gieatest ditto 41b. The chalk 
limestone of Antrim weighs 1601b. to the cubic foot, and absorbs 31b, of water. 
The impure shaly calp limestone weighs 1601b., and absorbs from 1lb. to 41b. 
of water per cubic foot, Sandstone average weight ‘per cubie foot (from 38 
specimens) 1451h.; least weight 1231b.; greatest ditto 1701b. The absorption 
varies from nothing to upwards of 101b., being exceedingly variable ; the 
average being 53]b. Granite average weight per cubic foot 1701b.; extreme 
weight 1761b.; least weight 1431b. The Newry and Kingstown granite ab- 
sorb 41b.; Carlow from 12 to 21b. ; Glenties (Donegal, between granite and 
enciss) 41b. Basalt average weight per cubicifuot 178; extreme weight 181 1b. ; 
least ditto 171 1b. ; absorption is less than 31b. tu the cubic loot, Clay roofing 
slate average weight of cubic foot 177 Ib. ; extreme weight 179 1b. ; least ditto 
1741b,; absorption from nothing to less than 31b. Soft clay slate from near 
Bantry absorbed about 21b. In these eaperiments the weight of the stone and 
the absorption have been determined by direct weighing, and not hy taking 
the specific gravity. The latter mode would probably give the most exact 
result ; but from the small size of the specimens which would be operated on, 
and from the variation in density, which is evident in different parts of the 
stones here experimented on, and which is common to most rocks, | think that 
the result would frequently not approximate closer than that derived from di- 
rect weighing in larger masses. For particolar scientific investigation the 
specific gravity is doubtless desirable, but for practical purposes the weight 
of the stone and its absorption ascertained in its ordinary state, is, I conceive, 
all that is useful or necessary for practical consideration. The limestones, it 
will Le scen, are among the least absorbent of the rocks, and being the most 
abundantly used asa building material, it is obvious, that if good mortar be 
use.l in a proper manner in the external pointing, any weather may be resisted 
in almost any situation, without the use of perishable rongh cast or costly ce- 
ment. B.ildings, however, carried up in wet seasons, in which the external 
mortar is not allowed to become hard, or where it becomes injured by frost, 
cannot resist the weather, but with good mortar pointing inserted between the 
stones from which the old joints have been raked out, 1 feel satisfied trom ex- 
perience and from the result of cases to which I could refer, that no material 
is more secure than these non-absnrbent limestones. ‘There is a popular error 
with regard tu limestone, which is very generally considercd to be a stone that 
will not keep out the weather ; its very non-absorbent quality is, however, the 
cause of this idea, the stone condensing in the interior of the rooms the mois- 
ture of the air. Sandstone and hmestone, when properly used together, owing 
to their different properties, make the best work; the absorbent quality ot 
the sandstones keeping the interior face of the walls dry, and the exterior of 
limestone resisting the weather. 1 believe it is doubted if mortar will itself 
resist the weather ; that it will, however, when it is carefully and properly ap- 
plied, 1 feel a strong conviction, resulting from experiment, practice, and ob- 
servation, And l may here remark what is calculated to strengthen the 
opinion, viz.: the state of some ol the external mortar in the old castles and 
other ruins, where the plastered surface, after weeks of wet weather and heavy 
rain, if struck with a hammer, will commonly show a dry dust very close to 
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the surface. Itis therefore, not the fault of limestone that wet penctrates 
buildings, and itis frequently incurring unnecessary expense to avoid it on 
that account, for in most cases it is the fault of the mortar joints and not of 
the stone ; and those portions of a building erected with the ordinary cut stone 
of the present day, are frequently likely to be the least dry part of the stroc- 
ture, owing to the gencrally imperfect mortar joints. The absorbent stones, 
such as the ordinary clay slates, and common earthy sandstones, are not 
likely to resist the severe weather in exposed aspects without some external 
protection, 

The second scries of experiments relate to the strength of the different kinds 
of stone employed to bear superincumbent weights, or applicd in various ways, 
in which their resistance to fracture is the point to be considered, [Mr. Wil- 
kinson here exhibited a diagram, which showed in a familiar way tLe results 
of the experiments. Slabs of the different classes of stones were represented 
of equal size and length, and a height of wall shown resung on them, varying 
with the bearing power of the dillerent stones, the average, extreme, and least, 
bearing of all being given. The very great difference at once showed the im- 
portance which belonged to experiments of this kind, and how failures. which 
frequently result from their improper use, might be avoided, and how tar their 
strength might be depended on, in applying them in any way different from 
that which they have been commonly and locally applicd.] Mr. W. contin- 
tinued—I may here remark that the experiments have been very carefully 
mare, and the test has been applied by a powerful but well-adjusted lever, the 
arrangement of our talented and scientific member, Mr. Mallet, by whose 
kindness 1] have been allowed to use it. The result of the average of many 
experiments is shown in the diagram, and the lines above and below represent 
the extreme weak stones, anil the extreme strong stones of each class. From 
this it will be seen that the strongest stoncs in resisting fracture are the slate 
rocks. Some of these are stronger when the pressure is applicd on the edges 
of the lamine of cleavage than when applicd on the faces., The basalts arc 
next in strength. then the limestone, the granite, and the sandstones. Fortu- 
natcly for construction, that stone which is the strongest is that which sup- 
plies the materials in the most useful forms for thase portions of a building 
in which such strength is required. 1 have no doubt that the Valentia slate 
rock will ultimately come into very much more gencral use, and that the 
quarry will Le of a considerable value ; stones can be raised from it neurly 
30 it. long, 4 ft. or 5 ft. wide, and from 6in. t> 12 in. thick, and itis probable 
the use o! this material will eflect a considerable change in many parts of the 
interior constructive arrangement of buildings. Such are the convenient sizes 
and strength of the stone that it would without any intermediate bearings or 
support make the floor or ceiling of the room in which the Socicty is at pre- 
sent assembled, the ends merely resting on the side walls, lt can also be 
easily wrought. The sandstones are the least satisfactory, and require great 
caution in using them in any important constructive arrangement. The only 
instance, among several hundred stone staircases, in which | have encountered 
any failure irom the fracture of the stones has been at Lisburn, where several 
of the stone steps fractured close to the wall; being a geometrial staircase 
the failure of one broke the others, Now, in looking to the results of the 
experiments we find a satisfactory explanation, because the stone Lere used is 
the wetkest of the whole; and though the stone quarries at Serabo contain 
some really good and useful material, the quality of it varies so much as to 
make it necessary to exercise great caution in its use. By recording failures 
of this kind, however, much future inconvenience would be avoided. 

The third series of experiments was to ascertain the pressure required to 
crush cubes of one inch sides. The second diagram represented by the diller- 
ence in the heights of the walling over columns of the same size, but suppused 
to be ol the diferent kinds of stone, their relative strength, the columns being 
considered as the stones on which the pressure was exerted. ‘Lhe order of 
strength in this ease differs trom that ascertained in the experiments on frac- 
ture, as shown in the first diagram. When subjected to crushing, the basalts 
proved the strongest, the limestones,-and successively the slates and sand- 
stones; the quality of the latter is exceeding variable, and shaw the great ad- 
vantages to be derived from recorded tacts. Of the different varieties of the 
limestones, some of the largely crystalline stones, and the compact hard calp, 
are the strongest. The light colourel crystalline stones of Ardbracean, and those 
around Cork, are among the weakest. ‘The Connemara white marble. or pri- 
mary limestone, is the strongest of all the limestones | have yet met with. 
Among the strongest sandstones are the red rocks of the south, and the hard 


quartzy grits of the north-west of Ireland. Among the weakest are those of 


the county Down quarries, and the sandstones in Antrim aud around Clonmel, 
and some of the coarse quartose sandstones of Donczal. Of the slates, those 
Irom Valcntia, as proved by several experiments, resist less pressure than 
those of Killaloe, and those from Mr. Synge’s quarries in Wicklow are about 
intermediate. Of the gramtes l have given no comparitive results, not having 
yet completed sufficient experiments to enable satisfactory conclusions to be 
drawn, | may mention, however, that, from several trials, the results do not 
give granite any superiority over many of the stones in ordinary use. 

From the foregoing experiments, which I apprehend to be sufficiently nu- 
merous to allow of some general practical conclusions, itis clear that relation 
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generally exist between the weight and degree of absorption of stones, the 
lightest being the must absorbent, and the heaviest the least so; but this rela- 
tion is not constantly aniform, and in some varies considerably, as might rea- 
sonably be expected. Nor isit probable that, however carefully the stones 
might be weighed, either under an exhausted receiver of an air pump, or in 
any other way, that any results would be obtained, differing much from the 
conclusion here arrived at. Nor is there any uniform relation between the 
same kind of stones when used in ditlerent ways; for, used as a column, or in 
any other position where a weight would be exerted to crush it, the basalts, as 
shown by the foregoing experiments. may exceed all others, and yet occupy 
an inferior position in the scale when applicd to support a weight over an 
opening, or as an architrave resting on columns (the peculiarity of mincral 
character rendering one stone better for one purpose than another) as the 
particles of the stone are differently acted on; and although this may 
be at variance with a commonly reccived opinion, I have full eon- 
fidence in the general result of the present experiments which are very de- 
cided, and J believe much more numerous than any others of the kind which 
have been made. And however close the relation may be, which would ap- 
pear from other experiments to exist between the crushing and fracturing 
strength of similar bodies, it is very cicar to my mind that this law does not 
extend to siones, which, as aggregated or compound bodies, may Le expected 
to difier much in experimental results from those which are simple. In con- 
clusion, l trust that thesefes periments will be received by the Society as inci- 
pient attempts to establish some positive data in this negleeted but important 
branch ot their study, and hope that they may be the same means of in- 
ducing others, better qualified, ta pursue the subject. 


NOTES OF THE WEEK. 


It was with great regret we learned that the Council of the School of 
Design had succumbed to the clamours of interested parties, and given up 
the class of wood engraving for females. The strong remonstrances of the 
press have, however, procured its restoration. The necessity of providing 
suitable employment for females would alone entitle any proposition for cf- 
fecting this to favourable attention, from motives of common humanity. 
Then, too, it should be considered, that it is perfectly legitimate to give elc- 
mentary instruction in any branch of the fine arts. We never heard of 
sculptors inveighing against the Royal Academy, or architects against any of 
the numerous public institutions for giving instruction in their art. The 
elementary processes may indeed be taught, but genins and refined taste 
cannot so well be communicated. Just imagine Landseer, Maclise anil 
Westmacott applying to the Government for the prohihition of all public 
schools of art, what a lamentable spectacle would it present. lf the School 
of Design can invent any process for making young girls first-rate engravers, 
we say so much the better, let them do it; hut if, as we belicve, they cannot 
communicate inspiration, but only create mechanical skill, we say again so 
much the better, for it will tend to redoce the price of inferior works, which 
now have to be paid for at high rates without any adequate cause, The 
remuneration of first-rate talent instead of being reduced by this measnre ts 
much more likely to be inereased, while much good will be done by reducing 
the price of merely inechanical performances, and providing suitable employ- 
ment for many females. It is ridiculous to assert that a common diagram 
engraved on wood is a work of art, and is to be paid for as an artistic pro- 
duction. 

The Society of Arts has had a legacy left to it of £5000, and University 
College receives £14,000 under Mr. Brundrith’s legacy. 

We were amused to learn that a ‘Theatre Royal has been erected in New 
Zealand, which altbough of slight materials, is illuminated with gas. 

A fine statue of the Qnecn has becn erected on the top of the grand 
portico of the Royal Institution at Edinbergh. It is from the chisel nf Mr. 
Steelc, and has attracted much admiration, The height of the pedestal and 
statuc is 18ft., and the Queen is represented with a diadem, and in her robes 
of state, holding the orb in ber right hand, and in a sittiog posture. It is 
esteemed a very fine ornament to Edinburgh. 

The 8th and 9th of April are the days named for sending in works of art 
to the Royal Academy for the ensuing exhibition. 

M. Jacques, a French sculptor in Russia, has met with a great misfortune 
in the destruction by fire of bis model for a colossal statue of the Neva, 
by which the labours of four years were last. 

Signor Lanzaruslo of Rome, has, it is said, discovered the means of fixing 
on lithographic stone, daguerrcotype impressions. Te has presented to the “ 
Pope several plates of the public buildings of Rome. 

It is said, that Mr. Clegg is going to Berlin for the purpose of laying down 
an atmospheric railway from Berlin to Charlottenburg. 

The monument raised by public subscription to the Prince of Condé, in 
France is finished. It is by M. Fauginet, scolptor, and M. Leveil, architect, 
and consists of a column and a cross of marble, 40ft. high. The hase is 
decorated with statuary. 

Overbeck is at Rome at work on a picture for one of the churches of Lu- 
beck, bis native place, and for which he is to reecive 1000 ducats. 
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The palace at Baden is to be decorated with stained glass, by Dr. Stantz, 
of Berne, a celebrated artist, and with paintings by Gotzenberger, illustrative 
of the history of the district. 

Among the engineeriog works recently published at Naples are the follow- 
ing :—' Monticelli, Sulla origine delle acque del Sebeto, 1840.” “F. Abate, 
delle acqne publiche della citta di Napoli, 1840.” “L. Cangiano, sulle a. p. 
potabile di N. 1843,” aod also on artesian wells, 1842. It is now determincd 
that a boring shall take place for an artesian well at Naples. The supply of 
water to that city is very had, but the expense of obtaining it has hitherto 
prevented any effective measure. 

The Emperor of Austria has determined on erecting anew Imperial Library 
at Vienna. The new building will also provide for the imperial collections 
of natural history and antiquities, It is hoped that this will give an occasion 
for the employment of Austrian painters in decoration on a large scale. 

A great many new lines of railway have been brought forward during the 
week, aod the be:t prospects cf employment for engineers during the ensuing 
season are formed. 

A very splendid new hntel has been built on the site of the ancient 
Duca! Palace of Bragnaza, in the centre of Lisbon, and is to be placed under 
the admirable management of Madame de Belem, who will immediately re- 
move to it ber entire establishment. 


REGISTER OF NEW PATENTS. 


Under this head we propose to give abstracts of the specifications of all the most im- 
portant patents as they are enrolled, If any additional information be required as to any 


patent, the same may be obtained by applying to Mr. LAXTON at the Office of this 
JOURNAL. 


IMPROVED WATER CLOSETS. 


Vesry Austin. of Hatton-garden, Middlesex, Civil Engineer, for ‘* Jm- 
provements in the construction of water closets. —Granted July 20, 1843; en- 
rolled January 20, 1814. 


The first part of these improvements relates to the machinery or apparatus 
for the discharge or supply of water; and, secondly, to the method of work- 
ing and actuating the machinery ; and, lastly, toa mode of forcing water into 
water closets, when there is little or no fal! provided for the supply. The 
seat of this improved water closet is made to work on pivots, or centres, at 
the sides, so as to move np and down by the weight of a person using the 
water closet. Fig, 1 shows a sectional elevation of a water closet, constructed 
according to the first and second part of these improvements; a the supply 
pipe, leading from the supply cistern, 
b a water box, e the discharge pipe, 
which is made flat at the lower end, 
and su as to fit round the pan, d an air 
pipe, fixed upon the water box, e the 
seat, which movesupon centres or pivots 
fixed at the sides, f a valve, actuated 
ly the lever g, and connecting rod h, 
one end of which is attached to the 
end of the lever g, and the other, or 
lower end, to the back part of the seat. 
When the water closet is not in use, 
the connecting rod, lever, and valve 
are in the position shown in the dia- 
gram, that is tn say, the valve f in such 
case fits against the end of the supply 


Fig. 1. 


pipe a, (which may Le about one inch in diameter) ; Lut when the closet is in 
use, the weight of the person on the seat causes the same, by means of the 
connecting rod, to raise one end of the lever g, and lower the opposite end, 
so as tu bring the valve f upon the end of the pipe e; in this position the 
water will begin to flow from the supply cistern into the box b, but on 
the weight Leing removed from the seat, the valve, by means of the 
weight of the connecting rod, will ascend to the pusition shown, and the 
water contained in the box will rush down the pipe c, and into the pan or 
vessel. Fig. 2 shows the arrangement of parts for causing a force of water 
sufficient for the purpose, when there is little or no fall, provided « is the 
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seat moving upon centres b, to the back part of the seat is attached an arm c. 
which actuates the piston d, by means of the connecting rod e, and lever f, 
When the seat is depressed, the piston d will be partially withdrawn from 
the box or cylinder, Just above the piston, when in this position, there are 
two or more small holes through the sides of the box or cylinder, through 
which the cylinder is filled with water. On the weight being removed from 
the seat, the piston will begin to ascend in the bux Ly means of a counter- 
balance weight g, and the water contained in the box will be forced through 
the pipe 4, and into the pan i, with sufficient impetus to remove any deposit; 
Ly this arrangement a force of water sufficient for the purpose is said to be 
obtained, when its level is below that of the pan. 


A NEW MASTIC OR CEMENT. 


Cuarn.es BERTRAM, Newcastle-upon-Tyne, for “ a improved mastic or cement 
which may also be employed as an artificial stone. and for coating slone and other 
substances,’ —Granted July 20, 1843 ; enrolled January 20, 1844. 


Tuis improved mastic or cement is made as follows :—About 70 parts of 
turf or peat, us it comes from the field, is subjected to pressure or heat. in 
order to free it from the greater portion of water which it contains. after 
which the turf is mixed with abcut 30 parts of pitch or tar from the gas- 
works (preferring the latter); this compound, after being allowed 10 rest for 
some hovrs, is put in a vessel and kept at a boiling heat for three hours; the 
product, after being well incorporated, isa mastic or cement, called by the 
inventor ‘ Sercollane,” and is of a very tenacious and adhesive quality. When 
this mastic or cement is to be employed tor coating ships, the inventor cm- 
ploys to each 100 parts of peat or turf, two parts of yellow soap, and 10 parts 
of oside of iron, or other like poisonous matter, the object of which is to 
prevent barnacles, sea-weed, and other matter, adhering to the sides and 
bottom of the vessel. When this cement is to be used as an artificial stone, 
the inventor mixes about 35 parts of peat or turf. and 35 parts of mud taken 
from the bottom of rivers, ponds, canals, or marshes, intermixed with dry 
sand or fine gravel; this mixture is treated in the same way precisely as 
above deseribed, and then moulded into blocks or slahs, of the furm required 
for paving or flagging. The above composition is the same in every respect 
as that for which a patent was obtained by Mr. William Mylam in June last, 
the inventor, therefore, only claims the application of the aforesaid cement 
to the purposes above described. 


ROLLING IRON INTO SHEETS. 


Witiam DANIELL, of Abercarn, near Newport, Monmouthshire, Tin-plate 
Manufacturer, for ‘* Improvements in rolling iron into plates or sheets.’—Granted 
July 22, 1843; enrolled January 22, 1844. 


Tue object of these improvements is to avoid the repeated processes hitherto 
necessary, in the manufaeture of thin plates or sheets of iron, of piling and 
reheating, whercby a saving of fuel and iron is effected, and the repeated pro- 
cesses of piliog, heating, hammering, and rolling is avoided. The process is 
as follows :—A ball of iron is taken from a puddling furnace or refinery, and 
submitted to the process of hammering, after which it is to be rolled 
into a bloom of about Gin. wide, and Sin.deep; this bloum is then cut 
by a saw, or other instrument, into lengths of from 4to6in.; after which 
the pieces are to be immediately rolled between rollers, taking care that the 
grain of such pieces is in a vertical direction, Ly which means the upper and 
under sides of the bars produced will be the clean cut surfaces; these pieces, 
if care Le taken, can be rolled, without reheating, into bars of about Sin, 
wide, and zin. thick. The process sv far is stated tu have been the subject of 
a patent granted to Mr. Daniel] in April. 1822; Lut, instead of proceeding as 
therein described, the patentee commences at once to roll the pieces in a 
transverse ur opposite direction, so that the bars, in place of Leing piled and 
hammered, are finished into thin plates or sheets, by rolling the pieces in the 
reverse direction to that in which the bars were rolled. The bars are then 
cut into lengths, according to the size of the plates to be made; these pieces 
are then heated ina suitable fornace, and rolled in grooved rollers, the grooves 
of which are the same length as the pieces of iron to Le rolied, the rolling 
being effected at right angles tu the previous rolling; thesolling is thus con- 
tinued until the piece is about a quarter of an inch thick, after which it is to 
be rolled in plain rollers until sueh piece is reduced to one-eighth of an inch 
in thickness; in this state the piece of iron is technically called a ‘t mould- 
ing)” and is to be completed in a tin-plate mill. Lhe patentee claims the 
mode of rolling irun into thin plates for rhe manufacture o tinned sheets, &e., 
by causing pieces of iron to be rolled) out into sheets or plates, by rolling 
them at right angles to the direction to which they have been produced, 
when such pieces have been obtained by rolling cut iron with the grain ina 
vertical direction, the upper and under surfaces being the cut surfaces, 


— 
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GAS POWER. 


Janes NeviLLe, of Walworth, Surrey Civil Engineer, for “ Improvements in 
obtaining power by means of gases applicable to working machines. —Granted 


July 13, 1843; enrolled January 13, 1844, 


For this purpnse the patentee employs the rough nitrates of potass or soda, 
enmbined with charcoal, or bituminous eoal, or other combustible matter, 
which will have the effect of decomposing the said nitrates. The coal or 
charcoal and nitrates are mised together in such proportions as to completely 
effect the decompusition of the nitric acid of the said nitrates, and the com- 
ponad or separate gases, and heat produced therefrom, are made available for 
producing motive power. 5 


The annexed engraving is a sectional elevation of the apparatus employed 
for collecting and applying the gases to the purpose of generating steam, and 
1s as follows :—a a and b b are two cylindrical vessels affixed at right angles 
to each other, as shown; ¢ ¢ is another cylindrical vessel, placed within the 
litter, or vessel ò b, on the top of which is placed a pipe or tube d; eisa 
vessel suspended within the vessel @ in an inverted position, with its lower 
end dipping into the water contained in the vessels a and b, which vessels 
form or constitute a boiler; fisa hopper, to which are attached two pipes g, £, 
which pass through the end of the vessel e, as shown; + is a furnace, and i 
a retort, divided by a plate ur partition j. The action of this apparatus is as 
follows: the hopper f being filled with the above mixture or compound, a fire 
is lighted within the furnace k, the heat of which passes in the direction 
shown by the arrows, and esvapes through an opening atk. When the retort 
i has become sutheiently heated, the compound or mixture contained in the 
hopper is allowed to fall down the pipes ¢ ¢ upon the heated retort, whereby 
the particles of the mixture become ignited, and the gases and caloric obtained 
therefrom pass up the tube d, and between the annular space formed by the 
vessel e and tube d, so that the gases and vapours are made to pass through 
water, in their passage to the boiler, and communicate their high temperature 
thereto, which will have the effect of producing a considerable quantity of 
steam, which, combined with the gases, may be applied fur producing me- 
chanical power ; / is stated to he a contrivance for regulating the pressure iu 
the boiler, and is the eduction pipe for the steam and other vapours. The 
patentee states that the residue of the nitrates employed may be removed 
through an opening formed at n ; videlicet, the sub-nitrates of potass or soda 
will nearly repay the original cost of the raw material. ‘he claim is for the 
application and use of gases and caloric obtained from thedecomposition of the 
said nitrates, whether combined or not with aqueous vapour, as a means of 
producing mechanical power. 
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PRIMING OF BOILERS: 


Davip Narrer, of York Road, Lambeth, Surrey, Engineer. for “ Improve- 
ments applicable to boilers, or apparatus for generating steam, '—Granted July 
25, 1843; enrolled January 25, 1844. 

These improvements in boilers or apparatus for generating steam are in- 
tended to prevent what is technically called priming or flushing. or, in other 
words, the water from passing off in conjunction with the steam, and is effected 
in the following simple manner. The surface of the water in the boiler is 
covered with one or more tiers of hollow metallic balls or other buoyant sub- 
stance, or the same may be effected by substances that are not buoyant; such 
as perforated plates, supported in the boiler by any mechanical means, or 
wood may be advantageously employed ; but the patentee prefers hollow 
metal halls of about 2inches diameter ; a tier of these balls being placed upon 
the surface of the water form a number of interstices, which will be greatly 
reduced by placing another layer or tier upon the first, and the same will 
prevent the water, when in a state of ebullition, from rising up and passing 
off in ennjunction with the steam. The claim is for the method ahove de- 
scribed of preventing the priming and flushing, of whatsoever form or mate- 
rial the substances employed, and whether buoyant or supported by mechani- 
cal means, 


AERIAL LOCOMOTION. 


Winuast Crorron Moar, of Upper Berkeley Street, Marylebone, Middle» 
sex, Surgeon, for “A method of obtaining aerial locomotion,”—Granted July 26, 
1843; enrolled January 26, 1844. 


This machine or apparatus, intended for the purpose of aerial locomotian, 
consists of a rectangular or oblong frame of wood, or other material, sup- 
ported, when on the ground, by four legs; to the upper part of the frame 
there is a transverse shaft with two double cranks. this shaft gives mation, 
hy means of twn other shafts, to 16 propelling flappers, which latter give 
motion to the machine. The following description and accompanying en- 
graving, which is a longitudinal elevation, will serve to show the principle of 
the invention.—a ais the rectangular frame of wood, supported on legs b b; 
c is a transverse shaft, supported by centres. passing through the frame sides 
this shaft has two donble cranks, one of which is shown in dotted lines; upon 
this shaft, and about the middle of the framing. there is keyed, or otherwise 
firmly fixed, a large wood wheel d, this wheel imparts motion by means of a 
rope or gut passing round its periphery. to two shafts, which are also sup- 
ported by the framing at e e, upon the end of each of these shafts there is a 
frame consisting of two pieces of wood ff, at right angles tu each other, in 
the form of a cross, to each of the ends of these cross pieces there is attactied 
a wood frame g, and to each of these frames is attached, by means of a hinge 
joint, a propelling flapper i, consisting of a rectangular frame of wood, covered 
with parchment or other material ; k, k, are wheels and square wood frames 
placed eccentrically with shafts that carry the crosses. the position of these 
eccentric wheels can be altered by means of ropes and tackle, but for what 
purpose is not clearly shown in the specification ; 2 is the rudder. which is 
actuated by two ropes passing along the frame sides to opposite ends of the 
machine, and ma platform, which may be extended to any desired length, 
and is intended for the person to stand upon, whose office it should be to 
guide or govern the machine. On motion being given to the large wheel, 
which is effected by four men standing upon the platform z, a rotary mation 
is imparted to the cross pieces, w hich carry the trames and propelling flappers, 
whieh cause the latter to strike successively upon the air ina direction the 
opposite to that of the line of gravity ; these combined effects, it is presumed 
by the inventor, will cause the machine to ascend and be propelled through 
the air. The claim is for the general arrangement and combination of parts, 
and the application of the same to oLtain aerial locomotion. 


— 
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GOVERNMENT CONTRACT FOR STEAMERS. 


We have much pleasure in being able to give a copy of the specification is- 
sued by the Lords Commissioners of the Admiralty, on the 20th of January 
last, to the principal engineers, who are invited to contract for steam engines 
far two of Her Majesty’s steam vessels of the first class and four of the second 
class. The tenders are to be delivered on the Sth March next. It will be per- 
ceived that the engineers are not limited to power, the ohject of Government 
being to obtain as great a power as possible within the limit assigned for the 
engine room. and within the limited weight. 


Specification of certain particulars to be strictly observed in the construction of 
four pairs of marine steam engines, referred to in the Admiralty letter of the 
20th of January, 1844. 


For vessels vf the Second Class. 

The tenders are to be made (in triplicate) on the accompanying printed 
forms, every particular 1n which is ta he strictly and carefully filled ups and 
all drawings, models, and boxes containing them, are to be distinctly marked 
with the names of the parties transmitting them. The whole weight of each 
pair of engines, including the boilers (with the water in them), the coal 
boxes, paddle wheels, spare gear. the floor plates. ladders, guard rails, and 
all other articles, to be supplied under the contract. is not to exceed 300 tons. 

N.B. If this condition is not strictly complied with, the contractor is to 
far'eit £1000., or their Lordships are to be at liberty to reject the engines, 
the manufacturers paying £1000. for the disappointment. 

The coal boxes (in the space of the engine room) are not to contain less 
than 350 tons, computed at 48 cubic feet to the ton, and imore if possible. 
Suflicient details of the coal boxes are to be shown in the drawing, to enable 
a caleulation of their contents to be made. In this computation, the space 
below the deck to the depth of 6 in. is to be excluded, to allow for the space 
ocenpicd by the beams, and for the difficulty of completely filling the boxes 
with coals. 

The consumption of caal per horse power, and the number of days’ coals 
which the boxes will contain, are to be accurately stated in the tender. Tu 
avail the possibility of mistake in the dimensions given in the drawings 
furnished to the respective parties, it is to be understood that 


feet. inches. 
The length of engine room in the clear is 66 50 0 
Breadth of ditto eo BO ae 08 ae 33 0 
Depth of ditto Ae on we ee re 2) 0 
Centre of shaft above water line T an ve 8 9 


The horizontal situation of ditto as per drawing, or as near as ean be. 

Those tenders, however, which place engines of sufficient power in a space 
less than 50 ft,, and give the largest stowage of coals, will be preferred. 

The holding down bolts are to Le secured by nuts let into the lower sleep- 
ers, So as nat to require the bolts to pass through the vessel's bottom, and the 
holts are to have at the lower end of their points wrought iron washers 
about 8in. square and lin. thick placed between the nuts and the wood. 
Should this mode of security be inapplicable to the particular kind of engine 
proposed, the engincer is fully to describe any other secure mode which he 
may think the most advisable to adopt. 

The pistons are to be fitted with metallic packing. The blow off pipes are 
to be 33 in. in diameter, and not Jess than 2 in. in thickness. 

Discharge ar escape valves are to be fitted at the top and bottom of each 
cylinder, for allowing the escape of water therefrom; the valves to have 
suitable metallic eases, to prevent danger of persons being scalded by escape 
of boiling water, reverse valves are to he fitted ta the boilers, and stop valves 
at the ship's side ta the waste water pipes. 

Wach cylinder is likewise to be fitted with a separate movement and valve, 
for the purpose of using the steam expansively in variaas degrees, as may 
from time to time be found eligible. The air pumps are to be lined with gun 
metal of din. in thiekness when finished. The air pump buckets are to be 
of gun metal, with packing rings. The air pomp rods are to be of gun 
metal or Muntz metal, or of wrought iron cased with gun metal. 

The threads of all serewed bolts, nuts and pins used in engines and 
boilers, and in every other part of the work furnished by the cantraetor are 
to agree with the threads used in the steam department at Woolwich, 

A small engine is to be fitted capable of working one of the pumps for 
feeling the boilers, in every ease when the boilers are tubular. Pipes to be 
fitted for supplying, in the event of a leak in the vessel, the requisite quan- 
lity of water from the bilge to the condensers, 

The hand pump ta be made capable of being worked by the engine also, 
and to be arranged to pump into the boilers on deek or overboard, and to 
draw water from the boilers, from the bilge, or from the sea. he feed ap- 
paratus to be complete, independently of any feed from a cistern abave the 
deek, should such be fitted. 

The steam pipes and all other pipes to be of copper, and their respective 
thicknesses and diameters ta be speeified in the tender, A Separate damper 
to be fitted to every bailer, Brine pumps, ur some other equally efficient ap- 
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paratus. with refrigerator, to be fitted to the boilers, and blow-off pipes so 
arranged, that any boiler may be blown off separately. 

A small flat iron vesse) to be fixed in one of the paddle boxes, with two 
pipes. one communicating with the stoke hole, and the other with the boiler, 
for obtaining a small supply of distilled water from the boiler. 

Air tubes to be fixed in the coal boxes, for ascertaining their temperature. 
Particulars will be furnished to the contractors on application to the Captain 
Superintendant at Woolwich. 

The Boiners are to be of the tubular construction, and the tender is ta 
specify the cost with iron tubes, and with brass tubes respectively ; and it is 
desirable that the upper part should not be a greater distance above the water 
line than circumstances render necessary. They are to be constructed in 
three or more separate parts, each of which may be used independently of the 
others. Sufficient details of the boilers ‘are to be shown, tu enable a caleu- 
lation ta be made of the area of fire grate and of the fire and flue surface. 

A space of ]13in. wide is to be left clear between the boilers and the coal 
boxes in every part. 

The paddle wheels are to be of the common construction, and to be fitted 
with suitable breaks. 

The tenders are to specify the highest power of engines which may be com- 
patible with the foreguing specification, The calenlation is to be made, al- 
lowing the effective pressure on each square inch of the piston to be 7 1b., and 
the speed of the piston— 


For 4 0 ft. stroke not to exceed 196 fect per minute. 
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Tf any other than beam engines are {proposed they must be deseribel veiy 
minntely, with proper drawings or models. 

All the necessary ladders for the engine room, together with fenders, guard 
rails, and floor plates, are to be included in the tender, and likewise the ex- 
pense of trying and fitting the spare gear. ltis to be understood that the prac- 
tice of fixing new engines on board Her Majesty’s vessels at Woolwich Dock- 
yard is to be entirely discontinued. The ports to which their Lordships will 
for the convenience of manufacturers allow vessels to be taken, are thuse of 
London, Liverpool, Greenock, Glasgow and Dundee, provided the places at 
which the vessels are to be in those ports shall be named in the tender, and 
approved of by their Lordships. 

In the ease of vessels receiving their engines on board in the port of Lon- 
don, they will in the first instance be brought to Woolwich; and no 
subsequent charge will be aliowed for transporting the vessel to the place 
where they are to be fixed on board; for coals in trying the engines antil 
they are compiete; for boats, anchors, men, lighters, pilotage, eanal or dock 
dues, shipwright’s work, or for any other expence whatever uccasione:l by 
the engines not Leing fixed on board at Woolwich. The “ watching ” of 
vessels is ta be performed in future by officers and men in Her Majesty’s 
service; but no shipwrights will be provided by Government. 

Ta all cases ot vessels receiving their engines on board at any other port 
than that of London, a deduction of 2 per cent. will be made from the price of 
the engines named in the tender, as a compensation for the expense, wear 
and tear, and risk thereby incurred. 

The expense of crotmne (in the following manner) the cylinders, steam 
pipes, and boilers, is also to be included in the tender. 

The cylinders are to be covered with hair felt to the thickness of two 
inches, the felt is to be covered with thoroughly dried wood, well fitted, and 
bound together by iron or brass hoops. 

The steam pipes are to be clothed with felt. which is to be moulded with 
spun yarn, and then to be covered with canvass, the whole to be of such 
thickness as to be even with the flanches. 

After it has been ascertained by trial that every part of the boilers is per- 
fectly tight, two goad coats of red lead paint are to be put on them, and telt 
applied to the taps, sides, and ends, to the thickness of two inches, while the 
paint is moist. 

For the more convenient application of the felt, it is to be previously 
stitched to canvass for the purpose of holding it together. The canvass 1s 
then to be well painted and carefully covered with thoroughly dried one inch 
deal boards, having rabetted or grooved and tongued joints, and bound up to 
the boilers witb suitable iron stays, 

The coating of felt and boards on the top of the boilers or steam chest is 
to be kept at least 18in. from the funnel, and the circular space between the 
coving and the funnel is to be covered with a din. course of bricks sct in 
cement, and surrounded and held together by an iron hoop. 

The boards and brieks on the npper parts of the bnilers are to be covered 
with sheet lead, 41b. to the syuare foot, so as to prevent any leaks from the 
deck reaching the felt. 
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The specification for two pairs of engines for first class vessels, is exactly 
similar to the foregoing for the second class excepting the following— 


feet. inches. 
The engine room js to be in length oe 5t i) 
Breadth =m Sa ao oo 34 4 
Depth 20 ae og ae 23 0 
Centre of shaft above water line 50 8 6 


Coals to be stowed in the boxes, 400 tons (or more if possible.) , 

Weight of machinery, &c., complete as specification, 350 tons. 

The blow-off pipes are to be four inches diameter and a quarter of an inch 
thick in metal, 


GRAVESEND TERRACE PIER. 


CONSIDERABLE progress las now been made with the ahove work, 
for the carrying ont of which an Act of Parliament was obtained during 
the session of 1842, the Roval Assent being given on the 18th June of 
that year; plans of the work were immediately afterwards prepared, 
in accordance with designs previously submitted to the Admiralty and 
to the Thames Navigation Committee, while the proposed undertaking 
was before Parliament, and which had been approved by those bodies. 
A contract was entered into on the 15th November following between 
the Commissioners, appointed hy the Act for carrying it into execu- 
tion, and Messrs. Fox, Henderson, & Co., of the London Works, Bir- 
iningham, for the execution of the whole of the works connected with 
the pier, and which were eventually commenced early in April last, 
from the designs and under the superintendence of Mr. Jolin Balding 
Redinan. 

The site of the pier is, perhaps, as fine as that of any similar work 
in the kingdom, being immediately in front of the Terrace Gardens’ 
embankment, the road of approach to the pier crossing those pic- 
turesqne gardens, and rapidly descending from the end of Harmer 
Street, which, together with the terrace at right angles to it, are at an 
elevation of 30 feet above the level of high water of spring tides; to 
inect this, and to give ample room for the navigation of small craft 
along the shore of the river, in accordance with the wishes of the 
Thames Navigation Committee, the platform of the pier will be 12 ft. 
above the level of a high spring tide, and 32ft. above the level uf low 
water of similar tides, and will be nearly even with the crown of the 
arcel which carries the road over the gardens, and the eirenlar road of 
approach to the pier entrance, to be obtained by the embankment now 
in course of formation, will be level thronghont, and of the same alti- 
tude as the platform of the pier: the precipitous descent from the 
archway to the present wooden pier, now so inconvenient, will thus be 
obviated, and the rapid descent of earriages from the town will be 
checked before arriving at the pier. 

The entrance to the pier is flanked on either side, east and west, by 
two stone offices, of a substantial character, formed of Kentish wrag 
ashlar, with Derbyshire stone plinths, quoins, cornices, and dressings 
to windows and doors, the walls of which are now eompleted; the 
one will be surmounted by a clock turret, and the other by a belfry ; 
the pier will projeet northwards 240ft. beyond these offices, or 200 ft. 
into the river beyond the embankment, the walk along which will be 
continued uninterrupted underneath the pier, between the main abut- 
ment and the first tier of columns ; immediately north of the ollices 
there will be distinct approaches on each side to the vans and coaches, 
aceommodation for which will be provided on the raised terrace 
formed by the retaining walls on each side of the abutment, and eom- 
modious flights of granite steps will be laid down on eaeh side, from 
the platform of the pier to the terrace promenade, and to the gardens, 
parallel with the appruachies to the carriages. 

The pier willbe supported on 22 cast iron Doric columns; one-third 
of the number are fixed, and the whole of them east; they are consi- 
dered to be the largest and heaviest columns ever formed of east iron; 
they are 25ft. in length, and weigh from 9 to 10 tons each; their 
bases are, when fixed, level with low water of spring tides, and their 
capitals 8ft. above the level of high water of the same tides. This wil! 
be the waterway throughout nnder the pier, as the girders supporting 
the platform and superstructure are horizontal. The width of the 
platlorm will be 3Uft., and there are three columns inthe width of the 
pier, at each point of sapport. The first span or opening under the 
pier is of 22 ft. over the terrace promenade, and from thence two spans 
of 50ft., and one of 51 ft. to the pier head, which is formed by a re- 
turn at right angles to the main portion, 90ft. long by 30ft. wide, 
termed a T head Irom its resemblance to that letter, and formed by 
13 columns, viz., seven at the junction and three at each extremity. 

The approach from the river will be by a double staircase, formed 
of cast iron bearers, supported between the outer columns, carrying 
transverse oak steps, and spacious landings at varivus levels, tv suit 
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j any state of tide: a transverse flight will lead from the upper landing 


to the summit of the pier. 

The platform will be formed of fir planking on joists laid trans- 
versely upon the cast iron girders, the external ones of which will 
support a east iron Doric entublature, enclosing the platform and 
forming the parapets; the entablature will be surmonnted by coupled 
pilasters, filled in with a panelling of corrngated iron, supporting a 
light wrought or corrugated iron roof, which will cover the whole sur- 
face of the pier, and an ornamental cast iron cornice of the same 
level and meeting that of the offices, will ran round the eaves of the 
roof and form a gutter, the pilasters forming rain water pipes to lead 
off the water: the pier may eventually be enelosed at will, on either 
side, by shutters to slide behind the panels, formed by the pilasters 5 
from the platform to the ridge of the roof the height will be 16 ft. 

The junction of the roofs at the T head will be surmounted by a 
lantern tower, from which will be exhibited a power/ul and distinctive 
light for the benefit of shipping, to be erected subject to the approval 
and under the direction of the elder brethren of the trinity House; 
this light will be at an elevation of 60 ft. above low water of spring 
tides, and 40 ft. above high water, and will be exhibited from a plate 
glass lantern, surmounted by a copper dome and vane, and supported 
upon an octagonal iron tower. 

The whole area of the pier is at present enclosed by timber piles, 
braced together, forming a defence to the works and supporting 
horizontal longitudinal bearers, upon which rails are laid, which are 
traversed by a huge travelling machine framed of timber on four rail- 
way wheels, and supporting at top a powerful crab, which traverses 
upon rails laid upon the traveller at right angles to those below: the 
span of the traveller is 40 tt and the machinery is at an elevation of 
60 ft. above low water mark. 

The foundations of the pier are now nearly finished up to the T 
head; and the abutment, wing walls, and offices nearly completed, one 
third of the main columns fixed, and some of the girders laid in their 
places. All the heavy castings are completed, and it is anticipated 
that the pier will be available to the public early in the ensuing 
summer. 

The advantages gained by the construction here adopted, are an 
uninterrupted aud free waterway at high water, very little impedi- 
ment to the tidal currents, an easy approach from the shore, and an 
efficient protection to those frequenting the pier as a landing place or 
promenade from wind and weather. 

The wooden pier now used will be removed upon the completion 
of the new pier. 


METROPOLITAN IMPROVEMENTS. 


A letter, headed as above, and of very unusual length, especially on such 
a subjeet lately appeared in the Morning Chronicle, which we should 
have noticed ere now had it not escaped our attention at the time. 
Be the writer, who affixes only his initials, E. P., professional or 
non-professional, there is a good deal of judicivus remark in what he 
says, among other things, in regard to the consideration whieh ought 
to be bestowed beforehand on the style of architecture to be adopted 
for the new streets, now in the course of being formed from Leicester 
Square to Bloomsbury. [f anything more than the dull regularity of 
uniform rows of pluin-fronted houses is to be aimed at, it is highly 
desirable that the opportunity thus afforded should be made the most 
of, and turned to far better aceount than has been done in preceding 
“improvements” of the kind, whether at the west-end vf the town 
or the east. With the writer of the letter in the Chronicle, we depre- 
cate “asecond edition of Regent street,” and its meretricious, tawdry 
compilation of downright architectural frippery; but of M wigte 
Street we do nut entertain quite so high an opinion as he seems to ilo. 
While it is a degree or two better than Regent Street, and free Irom 
most of the gross solecisins displayed there, it partakes of the defects 
of the same system of misplaced and overacted architectural pomposity. 
Ín as far as a mere order vf columns or pilasters ean bestow it, it pos- 
sesses an air of magnificence, which though it may strike for a moment, 
too plainly betrays itself to be only in the “ High life below stairs” 
taste. The shops on the ground-floor inevitably throw a degree of 
ridicule on the mock dignity of the upper part of the fronts: the 
effect thus produced is somewhat Indicrous—akin to that which must 
bave attended Sarah Siddons’ oceasionil starts in the tragie vein—as 
when she would ask a servant for beer at dinner time, in blank verse 
uttered in the tones of Lady Macbeth. 

Besides the evideut misapplieation of a columnar style for such 
purposes, we generally find it, when so made use of, to have been 
adopted not sv much Irom any particular affection for or relish of it, 
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as from indolence, or else the inability to produce any sort of charac- 
ter or variety by any other means. Pomposity and mock dignity of a 
different kind are occasioned by these “joint-stock” facades being 
carried on to the extent they generally are ;—whereby, instead of being 
increased, the sort of grandeur which is aimed at is lost. Were 
not more houses grouped together into one composition than would 
give nine, eleven, or thirteen windows in breadth, such fronts would 
carry with them a far stronger appearance of belonging to distinct 
houses on a large scale; and as such they would at the same time 
appear more loity also. This is tolerably evident from the group of 
clubhouses in Pall Mall, which are infinitely more impressive than a 
uniform range of building of “respectable” common-place design 
wonld have been, even had it been extended along the whole street. 
Whatever may be the reason for it, it almost invariably happens that 
in whulesale masses of houses packed together to form one continuous 
front, study of design and effect isin inverse ratio to the ambitious 
pretension of the ensemble: hence not only poverty, but even 
paltriness, and sometimes vulgarity of expression. Such is the case 
with nearly every one of the “ Terraces,” “ Places,” “ Squares ”—or 
whatever other may be the polite designation bestowed upon them— 
which have sprung up of late years along the western outskirts of the 
metropolis. Considered as architecture, they are for the most part, 
sad rubbishly stuff, bedizened out with coarse finery, so essentially 
vulgar in taste, that the extreme of plainness is preferable to it, since 
at all events it does not court notice. It must be acknowledged that 
we have in many instances fallen into a sort of “swell mob” style of 
urchitecture in some of our “ public improvements.” 

To return to the writer in the Chronicle; we are not a little puzzled 
by what he says on the subject of the British Museum. “Time and 
criticism would be wasted on it. The question is not an open one. 
The architect, by the style in which he has already finished two sides 
of the quadrangle, has already determined, within an ornament, more 
or less, the character of the front of the building. To him, without 
any meddling interference, should be left the completion of his 
design.” 

This is surely strange sort of argument: in the first place, now is 
the very “time” for “criticism” to interfere—to step in ere it be 
altogether too late, and demand that what remains to be done to the 
buildings should be made, as even now might be, ta redeem its 
thorough unsatisfactoriness as far as it is advanced, It is because the 
quadrangle shows us pretty plainly what will be the quality of the ex- 
ternal facade, that we protest against the original design being so car- 
ried into execution. 

It is nonsense to say that the question is not an open one, when the 
matter itself is a public onc, and it may be presumed, of some im- 
portance, unless the importance of our advancing in art, has been pro- 
digiously exaggerated. In one sense, it certainly is not an “open 
question,” because, instead of being made such, and public opinion 
being sounded by those who possess any anthurity or influence in the 
business, there is evidently an effort, although a silent one, to gag all 
questinning—a determination to weary out remonstrance, by turning a 
deaf ear to it, and to smother both inquiry aud observation. But this 
must not be—dogged and unflinching sulkiness on one side must be 
met by unrelenting perseverance on the other. To suffer the matter 
to drop because all that has hitherto been said has produced very 
little if any apparent effect, would be very ill-advised, {ince it is the 
sudden silence whicli has succeeded to the loud and even stormy out- 
ery raised at first in some quarters, which has thrown a damp upon 
the matter, as if it were found to be utterly hopeless and irreme- 
diable. 

If nothing else, the ominous symptoms now manifesting themselves 
in Great Russell Street, would, we should have thought, elicited fresh 
remark. There is, indeed, one reason for their not having done so, 
though not of a kind very flattering either to the architect or the 
edifice ; far many seem to have no suspicion that the row of * houses” 
a little ta the west of the present buildings of the Museum, is in- 
tended to be connected with the “grand facade,” as a wing to it. It 
was but the other day, that we ourselves were asked if a new street 
were going to be opened there—a very natural mistake, for that range 
of building certainly does lock like a row of mere “street houses.” 
Therefore, as soon as it comes to be seen what they are intended for, 
perhaps even those who have hitherto been silent may begin to ex- 
press some disappointment and dissatisfaction, more especially as they 
have not been prepared for anything of the kind, by any of the so- 
called views professing to exhibit to us the new front of the Museum, 
but suppressing those very conspicuous appendages to it. 

In the mean while, even those who would persuade us that Sir 
Robert Smirke onght to be left to go on entirely in his own way, do 
not expect more from him than a structure of “a pure, austere, cold, 
classical character, worthy of its object, though perhaps not a work 
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which will inspire many persons with warm admiration and pleasure.” 
That it will be cold and austere enough, we may rest assured; but 
that it will be “pure” and ‘classical,’ we very much doubt—or 
rather are not quite so fortunate as to have any doubts, for if we had, 
we might then have hopes also. If chilling bareness be purity—if 
the introduction of alien and disturbing features, and the rejection of 
classical treatment and classical embellishment, be classicality, why 
then we shall have bath that and purity:—not otherwise. Still, 
“let no one” says the Chronéck’s correspondent, “let no one hint 
at the substitution of any other architect. A total failure wonld 
bring disgrace on us for the rash and uncourteons interference. Against 
such an imprudent transfer, Buckingham House taken from Mr. Nash 
and committed to Mr. Blore, exhibits some things which shonld act as 
a warning. Mr. Hardwick might bestow on the Museum sume 
splendid and ornamental conceptions, which might resemble the noble 
palace he has erected for the Goldsmiths’ Company; and Mr. Barry 
might enrich the building with a facade in the style of his admirable 
clubhouses. Some persons would be found, I du not in the least doubt, 
who would suggest an Elizabethan front; and again Mr. Barry might 
be led ina retrograde path, and to please an inferior taste of a majority 
in parliament, or a majority uf commissioners, he would be induced tu 
suppress the beantiful forms of Greek or Italian architecture, and only 
reproduce Hatfield or a Town Hall of the Netherlands.” 

The precedent here produced for supersedivg the architect origi- 
nally employed, by calling in another, says more for that course being 
now adopted, than all the rest does against it. Without stopping to 
inquire how far Mr. Blore altered for the better or for the worse, what 
had been done by Nash, we are hardly warranted in inferring, from 
want of better success in that particular instance, that a similar result 
must necessarily attend every other case of the kind. Besides, 
Buckingham Palace is still essentially what Nash made it, for his suc- 
cessor did not erect a new facade, and even the alterations were but 
inconsiderable. As to what is said of Mr. Barry, and the probability 
that he would adopt, or that any one else would thiuk of recommending, 
the domestic palazzo Italian, or Elizabethan, is quite preposterous. In 
regard to the style or mode there could be but one opinion: Greek or 
Greco-Roman and columnar it would be as matter of course; and al- 
though he has not much practised it, we have very satisfactory evidence 
of what Barry is capable of achieving in that style, in the Royal Insti- 
tution of Manchester—one of his earliest productions; and again in the 
masterly design exhibited some years ago for the Town Hall of Bir- 
mingham. After all, too, Mr. Barry is almost out of the question, he 
being engaged on another national structure upon a far more magnifi- 
cent scale than the Museum. It were, besides, idle to mention any 
individual beforehand: full time enough will it be to look about for a 
successor to Sir Robert when he shall have been advised to feel the 
indispensable necessity of retiring from his very arduous and long 
protracted exertions in the service of—the pnblic. His attachment to 
the public service is undoubtedly very great—fur more so than his 
deference to public opinion, and his readiness to comply with what has 
been demanded of him by the public. Even his would-be apologist 
inthe Chronicle, lectures him rather sharply for nat complying with 
the call for the exhibition of the model for the facade of the Museum. 
“Tt is uncourteous, it is unwise, and it is nnjust to withhold from the 
public the design which is determined upon.” Yes; and it is nat over 
wise or gracious either upon the part of those who have the power uf 
enforcing compliance, not to do so. 

To Sir Robert Smirke himself it may, probably, he matter of utter 
indifference should the building afterwards cause universal dissatis- 
faction, and heap disgrace upon its author. But it is not or onght not 
to be matter of indifference to us, the public, whether the Museum 
reflect credit or disgrace upon our national taste in architecture. 
Personal interest and party favour may, indeed, ward off censure from 
the architect in some quarters, and sycophancy may award to him its 
applause, but honest criticism and sound opinion will ultimately pre- 
vail, and then both that and all his other works will be estimated very 
differently from what they have been during the tide of a forced po- 
pularity. “Sir Robert Smirke,” observes an intelligent contempo- 
rary, “has sailed with a fair wind and few impediments down the 
stream, and if he has not reached a peaccful haven, he has at least 
been embayed ina fertile and fragrant nook. Whether he has started 
fairly, and sailed in his own boat, we will not at present inquire ; but 
if he values a repose which in his old age we would not disturb—if he 
wishes to be spared from the bitter criticisms which his works are 
ealculated to call forth—whether regard be had to his expenseve con- 
structions. and lifeless, frigid designs, or to his jabs, fuilures, and labo- 
rious puerilities—we should desire him no longer to dare the public 
censure.” 
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OBSERVATIONS ON ARCHITECTS AND ARCHITECTURE. 
By Henry Furron, M.D. 
No. 6, 


Tue world, that is to say the architectural profession, is divided on 
the subject of competition designs; one moiety, and that not the least 
talented, stand aloof and leave the field to be occupied by the re- 
mainder; who, although they do not condescend to write in favour of 
competition, yet take every advantage of it in practice ; and if com- 
petition goes on, this section will enjoy a monopoly. 

Undoubtedly, if the practice of modern architecture had attained 
such a state of perfection as painting and sculpture have done under 
such master-minds as Buonvrotti, Raphael, Da Vinci, Canova, &c., 
and that the public were as well qualified to judge of architecture as 
of the sister arts, the aristocracy of the profession would be quite 
right in standing on higher grounds, and treating the practice with 
contempt; nor do I imagine the public, if well informed, would re- 
qnire it; all that would be necessary fur committees of selection to do, 
would be to fix on the style of the intended edifice, and then employ 
the architect within their reach, who was known to excel in that par- 
ticular style. 

But, alas, this is not the case, at least as far as the public are con- 
cerned ; and as long as things so continue, and competitors are to be 
found to enter the lists, competition designs will be in request: and 
it is in vain that the anticompetitors, either by precept or example, 
endeavour to stem the current; better then to sail with it, than 
waste their strength in useless efforts to sail against it: better it 
would be to endeavour to turn it to their own advantage, and that of 
the art, by modifying, directing, and improving it, and not leave the 
harvest to be reaped and housed by others, less qualified, perhaps, 
than themselves for the undertaking. 

I readily admit, that in very many instances competitions turn ont 
badly: sometimes the architects do not know exactly what the adver- 
tising committees want, and it would be scarcely reasonable to expect 
that they should, as the committees seldom know it themselves. Not 
unfrequently the competition is all a farce got up to save appearances, 
the architect having been fixed on previously, 1 knew an instance of 
competition where the limit for the estimate was £20,000, and the 
prize was given for a design which the architect admitted would cost 
£80,000 (in fact he was not aware that there had been any limit.) It 
looked better on paper than any of the other plans, and the architect 
got 702, prize, and what was better, he got £600 for altering it. On 
the parties being told that “the design never would have a firmer 
foundation than the paper on which it was drawn,” their wrath was 
great, however, the event proved the correctness of the vaticination, 
fur the design was thrown into the fire. Such adjudication as this 
brings its own punishment with it; for I believe it cost, together with 
a world of litigation, nearly £1,500 without any resolt, 

Such misadventures, however, do not occur in every case, as I be- 
lieve the nation generally is well satisfied with the result of the com- 
petition which placed the erection of the Houses of Parliament in the 
hands of Mr. Barry. As a contrast to this, Sir Robert Smirke (with- 
out competition) is to design the façade of the Museum. I much 
doubt if it will prove equally satisfactory. Where, as in the instance 
of the Museum, there is to be no competition, it appears to me that 
the architect, if not in honour, is at least in duty, bound to submit his 
design for the opinion of those who are, or even wish to be considered, 
judges of its merits: not indeed that I would have the architect, 
like the old man in the fable, make an ass of himself by endeavouring 
to please every body, but I would have him, as the old man ought to 
have done, listen to the objections, suggestions, and observations of 
others, and then use his own discretion as to whether he should lead, 
drive, carry, or be carried. [It never can be injurious, either to the 
‘ame or interest of any well informed person, to lear and weigh the 
dpinions of others, even although they may not be so wise as he is 
himself. So thonght Edmund Burke, no mean authority in matters of 
taste ; speaking generally, he says, “I have known, and according to 
my measure, have co-operated with great men; and | have never yet 
seen any plan which has not been mended by the observations of those 
who were much inferior in understanding to the persons who took the 
lead in the business.” 

It may be asked if architects in refusing to enter the lists as compe- 
titors, under existing circumstances do not begin at the wreng end. 
They ought to improve the public in taste before it can be supposed 
competent to appreciate individual merit; they ought also to be able 
to point out to the public such and such works on which to rest their 
slaims for confidence. The establishment of an annual exhibition of 
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lesigns and models, as pointed out in a former paper, No. V., would 
afford to every architect an opportunity of making himself known 
to the pnblic. 

Certainly the proposals for competition designs are very frequently 
absurd enough, and tend to place the profession ona very low scale 
indeed; for instance a joint stock company in conmmexion with the 
Dublin and Drogheda Railway have just advertised fur plans for build- 
ings, to cost £15,000, and the suecesstul competitor, who shall furnish 
the most approved “ plans, specifications and estimates,” shall receive 
the munificent sum of ten guineas! There is on the advertising com- 
mittee the name of one gentleman who could not have been aware of 
this insulting offer to the architectural profession. Architects com- 
peting ¿n any case should not furnish or be required to furnish any 
working plan, specification, or detailed estimate: these with the su- 
pervision of the works ought to be subsequently paid for ata fair 
rate. This would simplify the thing and frustrate the mean intentions 
of advertising committees: indeed, as to the estimates, under the 
present system, they are generally most absurd, and quite on a level 
with the designs, though seldom in accordance with the interests and 
wishes of those cummittees, who speculate on having the plans carried 
into effect by a builder, without any farther aid [rom an architect. 

H. It is almost as rare to find a failure in Gothic as it is success in 
the Greek style; which does away ina great measure with the neces- 
sity for competiton where the former stvle is the one selected, Would 
it be easy to find an architect who could design one part of a Gothic 
edifice equally respectable as the portico of the new Exchange, com- 
mitting so great an error in any other pərt, as has been committed in 
polytrigliphing the interior, and exhibiting a base prostitution of a 
beautiful ornament. ‘The reason of this success is, that fortunately 
we lave no Palladian Gothic unless it be the exterior of the Duomo 
at Milan, and some reminiscences of Sir C. Wren and Jones at West- 
minster and Winchester. 

It is true we often find in the same edifice a mixture of the details 
which more properly belong to different eras of the style. The style 
however, admits of great latitude in this respect; but it ought not to 
be carried too far, as for instance, the alternation of pointed and cir- 
cular headed windows ; or even their introduction in the same compo- 
sition, which would be jnst as bad taste as the mixture of tonite and 
Corinthian columns in a Greek composition; tt would seem to be 
taking a leaf ont of the Palladian “analysis of beauty,” where it is 
considered a great perfection to exhibit an alternation of segmental and 
pyramidal headed window pediments. 

IIL One cause of the ignorance of the public on architectural sub- 
jects, is the criticisms of the miscellaneous press—almost every edifice 
spoken of in the newspapers is praised: those who know anything of 
the way in which newspapers in general are conducted, will be at no 
loss to account for this, as I believe those reports are for the most part 
written by the parties most interested ; the editors in general being 
as ignorant of architecture as their readers; and it would be hard for 
the blind to lead the blind with safety and security. It is most es- 
sential, therefore, for the public not to be led away by representations 
of that description. Every person with any pretensions to good taste 
and correct judgment join in the condemnation of the National Gallery, 
both as regards fitness and beauty ; and yet was it not praised beyond 
measure by the newspapers of the day? Ob! how it grieves me to 
think of the National Gallery of Berlia, in comparison with our own, 
When it shall be found, as I am confident it soon will be, that another 
and more suitable edifice is requisite, the palace at Kensington ongit 
to be appropriated for that purpose. It would be suiliciently out of 
the smoke of London, and yet at a convenient distance for visitors. 
But I find myself digressing too much from the subject commenced 
with. 

IV. At page 26 of this Volume C. D. of Milford, objects to the 
notice with which the Conciliation Hall, Dublin, is introduced to the 
readers of this Journal, as he considers the edifice below criticism. Is 
C. D. one of that school who object to “vilanous saltpetre” beiag dug 
from the harmless bowels of the earth? Does he not know that the 
eud of a journal is in holding up the mirror to art, to shew deformity 
its own image, as well as beauty her own feature? In dissecting 
(which C. D. is pleased to remind me of,) pathology must be attended 
to as well as physiology, the diseased as well as the healthy functions. 
C. D. may be right as to there being no committee of selection in 
the case of the Conciliation Hall. The ebservativns on that subject 
were intended to be general. 


The Admiralty have purchased the working model of the Trafalgar 


Square Nelson with which to adorn their offices, which stand sadly in need 
of it. 
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WATSON’S PATENT IMPROVEMENTS IN DRAINING. 


Tw our last Number, in deseribing the Patent Drain Pipe, we alluded to the Boring Machine, which is the most important part of the Pateut, 
as it enables the drain pipes to be inserted with facility, which, without it, would be a very troublesome affair. Á 

The Patent Boring Machine, 
shown in the annexed engrav- 
ing, tig. J, is worked by two men 
turning the handle which gives 
the rotary motion ; the advane- 
ing motion is given by another 
man, who leans ona lever, which 
is represented ina perpendicu- 
lar position; this when pressed 
downwards propels a pinion 
wheel, which advancing up the 
rack, impels a collar, and, by 
means of a thumb-serew, clips 
the boring rod passing through 
it. Double racks are nsed for 
the sake of obtaining a steady 
motion. 

The action of the anger may 
be very advantageonsly used for 
brick work ; it ents out a com- 
plete cylinder of brick, and thus 
brings out a solid core. No 
ether tool has been found to 
produce such a result. Augers 
and drills of every shape had 
been tried by the patentee be- 
fore he hit upon this. 

Fig. 2 is a front elevation and 
section of the retaining wall in 
the cutting of the London and 
Birmingham Railway between 
Euston Sqnare and Camden 
Town; at the back of the wall 
is that difficult soil, the London 
la i as gi s ; : : 

Ba Sich he aL oh ae PENGER of being occasionally saturated with water; the clay has now yielded to the influence of 
Re asi. from lie a e p inserted at the back of the wall, as shown in engraving; they are inserted to the distance 
R molton of rain-wat aa Wiem the pipes were introduced, it was fonnd that there were very few springs in if, but a 

A dae oui like the oe n a er, and which now rons frecly out after a heavy shower of rain from every pipe. 

a Ree E 7 Ha o ere e ae in a gravelly soil, or even a sandy one. An inspection of brickwork 
is proved that ventilation will harden eattened bricks, Tiguan tants of e sie E such circumstance d AAA 
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Fig, 1.—Patent Boring Machine‘and Augurs. 
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| Fig. 2.—Front Elevation and Section of the Retaining Wail, London aud Birmingham Railway. 
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WROUGHT IRON BEACON. 


Descriplion of a Wrought Tron Beacon erected at the harbour of 
Black Rock, in Long Island Sound, in the summer of 1843. By W. 
H. Swift, Capt. Corps Topl. Engs. (From the American Journal of 
the Franklin Institute.) 


IN Mareh, 1543, an appropriation of 10,000 dollars having been 
made by Congress, for rebuilding the Black Rock Beacon, the Seere- 
tary cf the Treasury applied to the Secretary of War to allow this 
beacon to be constructed under the direction of the Chief Topogra- 
phical Engineer, and by the orders of Colonel J. J. Abert, the work 
was entrusted to the superintendence of Captain W. H. Swift. 

The beacon stands 14 mile santh of the entrance to the harbour, and 
is exposed to all winds from E.N.E.; around by the south to W.S.W.; 
from the east it is open entirely to the rake of the sea for a distance 
of sixty miles. 

When the first beacon was built in 1829, a large quantity of pebble 
stone was carried in vessels to the proposed site, and there thrown into 
the water around a single rock called the “Old Huncher,” and npon 
which there had been an iron spindle in former years; this rock was 
conical in shape, abont 4 ft. in diameter at top, and bare at very low 
water. Upon this loose stone, thus deposited, the superstructure was 
reared, and when the beacon was overthrown, the materials of which 
it was composed, were, of course, added to the rubble stone bed, and 
thev, in turn, became the foundation for the beacon of 1835. 

in the examination which | made of the site in June, preparatory 
to making the final plan for the iron work, 1 ascertained that the stone 
below low water, had, apparently, remained unmoved for a long time, 
and | subsequently found, by inquiring of Captain Wilson, the eon- 
traetor, who had repaired the beacon in 1836, and who had maintained 
it in repair for five years, that such was the faet; while, as he stated, 
and it was evidently trne, the stones between low and high water were 
thrown about by the force of the sea in every gale. This was fully 
exemplified too by the appearance which the injured part of the old 
beacon presented ; the base, or that part below low water, was entirely 
undisturbed, the breach being between high and low water marks; all 
the stones below low water remaining, as stated by Capt. Wilson, as 
they were when the beacon was repaired in 1835. 

There being no stone of sufficient size at the old beacon inte whieh 
the iron shafts of the new structure could be secured, I found it ne- 
eessary to procure elsewhere such as were suitable for the purpose, 
and to transport them to the site, and imbed them below the line of 
low water, in order that the sea might not disturb them after they 
should be laid. 

Sroxe FounpaTion.—The beacon, according to the general plan 
which | had made, and submitted to Col. Abert on the 30th of April 
last, was to be elevated 36 ft., and for this height I decided to give the 
iron shafts a spread, or base, of I6ft., with an inclination towards the 
centre of about 1to 6. In order that there should be sufficient strength 
in the stone to resist any tendency there might be to fracture at the 
holes which were to reccive the feet of the shafts, I adopted the di- 
mension of 20ft. as a suitable diameter for the stone hed designed for 
the shafts to be secured to; this dimension gave a distance of about 
24 ft. from the centre of the shaft holes to the edge of the stone at top, 
while at the bottom of the stone, where the strain is less, it would be 
2{t. The bed then is composed of 6 pieces of hammered granite, 
94 ft. thick; the middle stone is round, and is 8ft. in diameter, the five 
outer stones are 6ft. wide by about 12ft. in length, each stone weigh- 
ing nearly 12 tons; the stones are cramped and doweled together with 
LSin. round enpper,* two at each joint, the cramps 2ft. long, and the 
dowels 10 and 12in. Jong. 

The excavation which was made in what may be called the artificial 
island (for at low water an extent of 105ft. from east to west, and 
SS ft. from north to south is exposed,) far the reception of the stone 
bed is a few feet N.W. from the old beacon; it was 26 ft. in diameter, 
and 3ft. below ordinary low water. When the excavation was com- 
pleted, a layer of concrete composed of 5 parts of hydraulic lime, to 
8 parts of sand, was spread over the bottom of the pit by means of a 
trough of wood for the foundation stone to rest upon. After the stones 
were laid, whieh was effected by means of a heavy pair of shears, and 
a“ Lewis,” the nnoccupied space in the pit around the outside of the 
stone bed, was filled with concrete and rubble stone, flush with the top 
of the foundation stone. As it was only at, or near low water, that 
this part of the work could be carried on, that is to say ordinarily, 
about three hours per day in good weather, evnsiderable time was 
necessarily consumed in getting in the foundation; from the day the 


1 York stone or slate dowels and cramps are now g-nerally adopted in England ; they 
are far better and cheaper.—Ed. C, E. & A. Journal. 
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shears were erected, to the day the stone work was completed, was 
just five weeks. 

Inox Work.—The figure of the beacon is that of a truncated pyra- 
mid: it is formed of six wronght iron shafts, five of them 36ft. 7 in. 
in length, standing in the periphery of a circle of 16 ft. diameter, and 
one 36ft. long at the centre, the outer shafts incline towards the 
middle in such proportion, as to fall at the top within the cirenmfer- 
ence of a circle of 3ft. diameter; each of these shafts is composed of 
two pieces of equal length, the diameter at the foot of the lower piece 
is 54in., and at the top 4in.; the diameter of the upper piece is 4 in. 
at the foot, and 3in. at the top, they are united by a cast iron socket 
of 3ft. in length, 24in. thick at the joint of the shafts, which is at the 
middle of the socket, 2in. thick at the top and bottom, and Lin. thick 
elsewhere; the top of the lower shaft is made concave, and the bottom 
of the upper shaft convex, fitting one into the other. At the distance 
of one foot from the joint of the shafts, a steel key, 2in. deep by 4 of 
an inch wide, passes through the socket and each shaft to seenre them 
together; the sockets inside, and 18ia. of the ends of the shafts are 
turned and acenrately fitted to each other. At a distance of 24 ft. 
from the foot of the lower shafts, are four shoulders nne foot long, and 
projecting, at the lower extremity, one inch from the shaft to form 
points of support for the same at the surface of the foundation stone. 
Above and below the joints of the shafts, and at distances of 9ft. and 
18ft. respectively above the top of the stone, are two sets of braces 
extending from the iniddle shaft to each outer shaft, and from one 
outer shaft to another, making ten in each set; the braces are of 
wrought iron 24in. square, the extremities are secured by l{in. screw 
bolts to cast iron collars, these collars are strengthened by two wrought 
iron bands, and are firmly attached to the shafts by steel keys; the space 
between the collar and shaft, and between the keys is filled with zinc; 
the braces are secured to the collars in such a manner that they serve 
for ties in case of any unforseen strain acting from the interior of the 
beacon, such as might possibly be occasioned by ice, or any otlier 
floating body. 

The tops of the shafts are provided with shoulders to supporta cast 
iron cap, composed of five arms, each 3ft. in length, and din. in width, 
strengthened by a rib, or flanch, of 34in, in depth; the shafts pass 
through this cap 18in. from the centre of it, and are there keyed in 
place; a wrought iron band 3in. wide, and 4in. thick, is shrunk uponthe 
extremity of these arms to add to its strength ; from the ends of the arms 
of the cap, 3 ft. from the centre, braces of 2in. round iron descend 43 ft. 
to the mainshafts,and are there secured by serew bolts passing through 
their extremities, and through the shafts also. At this junction of the 
braces with the shafts, a wrought iron band, similar to that whieh cn- 
circles the cast iron cap, is fitted and bolted at a distance of 44 ft. 5 
again below this second band is a third band similar to the two others, 
and similarly secured by screw bolts through the shafts; finally, there 
are 10 panels or gratings, 43 ft. long, corresponding in shape and di- 
mension with the wrought iron bands between the shafts, and the 
wrouglit iron bands; these gratings are made of boiler iron ths of an 
inch thick, with eight horizontal and three vertical slats, or bars, 3in. 
wide, riveted together; the horizontal slats are 3in. apart, but at the 
distance of 500 yards, the top of the beacon presents the appearance 
of an opaque body 93 ft. long by 6ft. wide at the top and bottom, and 
42 {t, wide midway of the same. 

The feet of the iron shafts penetrate the stone foundation 24 ft., and 
are secured in their places by heavy iron wedges fitted to the unoc- 
cupied spaces between the sides of the holes in the stone and the 
shafts; the holes being inelined, and the braces hetween the shafts 
being immoveable. It is evident that the feet cannot be withdrawn 
from their places without rupture. Now, the braces are of 2yin. 
square iron, and the thickness of the stone outside of the hole is 24 ft. 
and this would seem to present sufficient strength to resist a shock 
from any ordinary canse. 

In addition to the concrete around the ontside of the stone, and the 
cramps and dowels to secure the same together, there are five tron 
ties of Liin. diameter, extending from a collar of two inch wrought 
iron, which surrouods the middle shaft, to each of the onter shafts to 
which they are firmly and securely attached by means of heavy iron 
stirrups; the ends of the ties are furnished with screws and nuts, and 
by this means can be kept in a constant state of tension. This arrange- 
ment was resorted to as an additional means of preventing any ten- 
dency there might be in the outer foundation stones to separate them- 
selves from the middle stone. 

The beacon, as fiuished, stands 34 ft. above low water, and Sli 
higher than the old beacon; the cage, or grating, is painted black, and 
the shafts vermiliyn red. 

‘The iron work was executed in Boston by Messrs. Cyrus Alger & 
Co., under the immediate superintendence of Mr. Lester; the entire 
weight is upwards of 19,00UIb. ‘The foundation was prepared, and 
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the neacon erected in place by Mr. Benjamin Pomeroy, of Stonington, 
Connecticut, under a contract made with him for that purpose. The 
entire cost of the iron work and foundation was about 4,600 dollars, 
und the time consumed in the construction was three months. 

I bad it in contemplation at one time to coat the iron work with 
zine, by means of electro-galvanism, but 1 faund that too much time 
would be required for preparing the necessary tanks and apparatus. 
l venture to hope, however, that another occasion may present itself, 
and that in the more important structure of the “serew pile light,” 
which l trust I shall one day see executed upon our own shores, that 
the galvanizing process may be successfully applied. 

In conclusion, l beg tu call attention to one or two of the more im- 
portant advantages which this application of one of the principles of 
Mitchell’s Serew-pile, (see Cavil Engineer § Archatect’s Journal, p. 152, 
vol. 3, 1540,) to the construction of light houses and beacons, presents. 

In a very exposed situation, a light, or a beacon, if built of masonry, 
ean only stand when the best description of work is introduced; this, 
of course, involves great expense, and muchtime. The mode of con- 
struction for such situations must, in principle, be similar to that 
adopted for the Eddystone and Bell Rock lights, and this, as all know 
who understand the subject, would, in the case of our own coast, pre- 
sent an insuperable objection: for example, the Bell Rock Light, on 
the coast of Scotland, cost £360,000, and four years were required to 
huild it, this too in a situation where the rock upon which it is placed 
is bare at low water. The Eddystone was neither so costly, nor did 
it require so much time to complete it, still the amount would, with 
us, jlintly be considered out af the question for a single light. There 
are many places upon our coast at which the screw pile light could be 
erected at a very moderate cust, fur less, indeed, than that ofa light 
ship; notwithstanding this, there ure at this time several floating 
lights in Pamlico Sound, on the coast of North Carolina, The Middle 
Ground, in Long Island Sound, upou which there ure only 3 feet at 
low water, and at which alight boat is now maintained, is, of all 
uthers, the most suitable poiut to make the first experiment upon with 
this description of light. 

In reference to the durability of wrought iron exposed to the action 
of sea water, I have not a great deal of information to impart, still I 
have some which bears upon this question. Upon many of the reefs 
in Long Island Sound, and more particularly in Fisher's Island Sound, 
it has been the practice for many years to ereet wrought iron spindles 
of about 4 in. diameter, and front 15 to 25 ft. in height; such spindles 
lust from 15 to 20 years, unless carried away by ice. The contractor 
who placed several of these spindles, informed me that one upon a 
reef in Fisher’s Island Sound had been up 20 years without being re- 
newed; the wasting takes place principally between high and low 
water, and in this particular case, the size of the spindle is reduced 
from 4 to 2 inches in diameter. If, however, the zincing process, or 
ita precipitate of capper be resorted to, there is every reason for be- 
heving that the iron thus protected would last twice, or three times, 
20 vears. In short, economy in cost and in time, and the application 
of the principle of the screw pile in situations where masonry could 
not be resorted to without inordinate expense, would seem to be ad- 
vantages in themselves sufficient to justify extensive experiments ina 
branch ol the public service of such importance as that of our light- 
house system. 


2 The Car Rock Beacon, on the coast of Scotland, cost £5,000; six years were reqaired 
for Lhe construction; it was intended Lo build it entirely of stone, but when half linshed 
the apper part was constructed of cast iron. The cast iron beacon on York Ledge Maine, 
is an exact copy of the Car Hock Beacon: it cust 62,000, 


PATENT SCREW-PILE BATTERY AND LIGHT-HOUSE. 


Mr. Mircurut, the Patentce of the Screw-pile, previously described in our 
Journal, proposes to adapt them for the purposes of forming foundatinns for 
the erecting of batteries in the open sea, in such situations as the Goodwin 
Sands, and other sub-marine sand-bauks. 

The principle of such foundations has already heen wel] tested hoth on the 
cast and west coast of England—off the shores of which have been erected, 
screw-pile light-houses, that have now withstood the storms of several win- 
ters, without exhibiting the slightest symptom of insecurity or decay. The 
stability of such structures depends on two causes:—First, the firm hold 
which the broad serew takes of the ground, by being forced far beneath its 
surface. And, secondly, the solid part of the building being placed above 
the reach of the highest sea—no hroad surface is opposed to the free passage 
of the waves—cousequently, the structure is not affected by them. 

The first foundation of this’description was fixed jn the Maplin Sands, by 
Mr. Mitchell in 1838, by order of the Trinity House, at the recommendation 
of their engineer, Mr. James Walker, for the Maplin Light-house; and, though 
it stands upon a bank of loose sand, many miles from the nearest coast, and 
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exposed to the swell from the German Ocean, yet it is as stable and likely to 
endure, as if based upon a rock. But the first light-honse of this description 
was erected by Mr. Mitchel] in 1839, at the entrance of the sea reach, leading 
to the town of Fleetwood-on-Wyre ; both these light-honses have heen pre- 
viously noticed in the 3rd & 5th volumes of the Journal. The stability of both 
these light-houses shows with what perfect security many descriptions of work 
may he placed on sub-marine sand-banks, by means of screw-piles; especially 
as Mr. Mitchell proposed for hatteries, in consequence of some observations 
which fel) incidentally from the Duke of Wellington, when giving evidence 
befnre the Shipwreck Committee of the House of Commons. 

His Grace, while speaking on the snhject of harbours of refuge, took occa- 
sion to observe, that the extensive application of steam, to maritime purposes, 
would effect an important change in naval warfare. That persons on the 
French coast, the sun being at their back, could see more distinctly what was 
passing in the channel, than could persons on the English side; which, by 
enabling steam cruisers to seize upon onr merchant ships, at the most de- 
fenceless points, would, in times of war, seriously affect the trade of London 
itself; and, on this snbject, his Grace concluded by alluding to the possibility 
of constructing places of defence on the Goodwin Sands, and other banks 
upon this coast, for the protection of our trade. Tor the necessity of such 
warks, we have thus the highest military authority. For the purpose of a 
battery, Mr. Mitchell proposes to render his screw-piles available in the fol- 
lowing manner, for a battery of 28 gnos:—It is propnsed to support it on 
forty-one malleable iron piles, placed in five parallel rows, the three interior 
ranges consisting of nine, and the two exterior, of seven piles each,—on the 
top of these piles an oblong platforin is constructed, upon which the battery 
is formed, with a barrack and a light-house in the centre. 

Among the many advantages to be derived from such places of defence, 
it may be mentioned the perfect practicahility of placing them on sub- 
marine hanks, adjacent to wide harbours, roadsteads, or estuaries of rivers, 
such as the Thames, where, from the absence of high and commanding posi- 
tions, or even dry ground in their neighbourhood, ships of war constitute the 
only means of defending our trade, in time of war; the ditliculty of which 
will now be much increased, in consequence of the introduction of steam in 
the navy. As compared with ships, the risk to such batteries, from hostile 
attacks, appears trifling; the narrow surface and rounded form of the piles, 
anıl each part of the frame-work, rendering it nearly ball proof; for, unless 
struck in the direct line of the centre, shot would glance otf from their curved 
surface ; and, even bar or chain shot could have no etfect on the main sup- 
ports of the building, owing to their great strength and weight, 


OBITUARY OF MEMBERS OF TIE INSTITUTITION OF CIVIL 
ENGINEERS.: 


ProreEssor WALLACE. 


William Wallace, LL.D., Hon. M. Inst. C. E., late Professor of Mathema- 
tics in the University of Edinburgh, was born at Dysart, in the county of 
Fife, in 1768. From birth, fortune, or education, he derived no advantages 
whatever, and the eminent station he eventually occupied as a mathematician, 
was achieved solely hy his own industry and love of scientific knowledge, 
aided by natural talents ofa high order. lIle was appointed, at the age of 
twenty-six, assistant teacher of mathematics in the academy of Perth. In 
1803 he obtained a professorship in the Royal Military College at Great 
Marlow (afterwards rerooved to Sandhurst); and in 1819, upon the death of 
Mr. Playfair, and the removal of Mr. Leslie to the chair of Natural Philoso- 
phy, he was elected professor of mathematics in the University of Edinburgh, 
His pursuits and studies were chiefly connected with abstract mathematics, 
but some of the subjects to which he directed his attention may be here 
noticed, as having more immediate reference to the objects of this Institu- 
tion. 

The Eidograph, an instrument for making reduced copies of drawings, 
which he invented abont the year 1821, and exhibited at a meeting of the 
Institution in 1839, is considered superior in many respects to the Pento- 
gragh. It possesses greater smoothness and flexibility of motion, and while 
the copies may be reduced or enlarged in any proportion, their similarity 
to the original is preserved with geometrical precision. By a particular 
modification, the instrument is made not only to reduce, but to reverse the 
copies. whereby it is rendered peculiarly applicable to the purposes of the 
engraver. 

Among the papers which he contributed to the ‘ Transactions of the Royal 
Society of Edinburgh,” there is one on the subject of curves of equilibration, 
whicb is interesting to us on account of its connexion with the theory of 
suspension bridges. From the development of a certain functional equation, 
he deduces series for compnting the co-ordinates of the catenary, and gives 
tables of the corresponding values of the co-ordinates so computed ; thus 
furnishing engineers with a rcady means of constructing arches having the 
forms of equilibrated curves. 

Professor Wallace obtained a high reputation, as a mathematician, at an 
early age, and during his whole life he laboured assidnously to extend and 
facilitate the study of his favourite science. Besides his contributioas to the 
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memoirs of scientific societies (chiefly the Royal Society of Edinburgh), he 
was the author of nearly the whole of the articles on pure mathematics in 
the fourth and subsequent editions of the “ Encyelopædia Britannica,” and 
likewise of the greater part of those in Brewster’s “ Edinburgh Encyelnpeedia.” 
Ilis health having given way so far as to render him unable to discharge his 
duties in the University, he resigned his chair in 1838. During the re- 
mainder of his life, althongh an invalid, his scientific ardonr suffered no 
abatement, for while confined to his chambher, he composed the memoir on 
equilibrated curves, as well as a work intitnled “ Geometrical Theorems and 
Analytical Formulæ,” which was published in 1839. Tlis disposition was 
amiable and benevolent; he was beloved hy his friends, and respected by his 
fellow-citizens ; and he died, universally regretted, at Edinburgh, on the 
28th of April, 1843, io his seventy-fifth year. 

Mr. BUDDLE. 


Mr. John Bnddle, M. Inst. C. E., was born at Kyo, near Lanchester, in the 
county of Durham, in 1773, and resided there nearly twenty years, when he 
removed to Wallseod with his father, who had then attained considerable 
eminence as a colliery viewer. The elder Mr. Buddle was a man of consider- 
able attainments in mathematics ; he was a correspondent of Ilutton, Eimer- 
son, and other eminent men, and contributed many papers to the scientific 
publications of that period. He was remarkable for the systematic manner 
in which he conducted his professional avocations; and to him we are in- 
debted for the introduction of iron tubbing for sinking shafts, which, it is 
believed, was first nsed at the Wallsend colliery. 

At an early age Mr. John Buddle eviaced an attachment for active occupa- 
tion, and an eager pursuit of experimental knowledge. These studies and 
pursuits were encouraged by his father, from whom he derived nearly the 
whole of his education, having only been at school during one year when 
very young. He became very early the assistant of his father as a colliery 
viewer; and on one occasion, when, as usval in cases of emergency, the 
viewers of different collieries were called together, to consult on the means of 
stopping an extensive fire of gas in the Washington pits, he suggested the 
trial of a jet of water moved rapidly, alternately, across the flame, in the 
same manner as in his boyish experiments he had cut off the flame of gas 
with a knife: the plan was adopted, and being carried into effect hy himself, 
was perfectly successful. After the death of the elder Mr. Buddle, his son 
sneceeded him in the management of the Wallsend colliery, and there, in 
1810, he introduced those extensive improvements in ventilation which have 
been so much imitated.2 Tle was engaged as the viewer and consulting en- 
gineer of a number of the principal collieries in the North of England. Uis 
experience in all the details of the coal trade led to his being frequently 
examined as a witness in Parliamentary Committees ; and he was also em- 
ployed as consulting engineer on railways and general engineering questions, 
In 1838 he was appointed one of the Dean Forest Mining Commissioners, 
and his tact and experience inaterially aided in the successful completion of 
their lahonrs. As he advanced in life he became the proprietor of coal 
mines, as well as of landed, shipping, and other property, which, under 
prudent management, produced a considerable income; indeed, when it is 
remembered that he was a bachelor, and that his habits were very simple, it 
is surprising that he did not accumulate greater wealth. lle was very liberal, 
and his charities were extensive. lle took great interest in the lncal scientific 
socicties, and, even amidst his numerous engagements, found time to com- 
municate to them some valuable papers. To all who have visited tne coal- 
mines of the North of England, or have taken any interest in the history of 
coal-mining, the name of Mr. John Buddle is familiar. lle was active, steady, 
and nnremitting in the discharge of duties which were attended at all times 
with mnch personal fatigne, and frequently with imovinent danger. Tle was 
extremely exact in his extensive correspondence, and kept a diary, which may 
probably furnish materials for a detailed and useful memoir. In private life 
he was distinguished by many excellent qualities and social virtues. Among 
other accomplishments he was a superior musician; and his retentive me- 
mory, and happy mode of explaining and illustrating his snbject, rendered 
him as agreeable a companion as he was a valuable friend. lis habits were 
extremely simple, but his house for nearly balf a century was the resort of 
most of the scientific strangers who visited the North of England, and his 
hospitality was unbounded. Whether viewed in his professional or private 
character, he has left solid claims to admiration and esteem, and his death 
may justly be regarded as a public loss. Ite died on the 10th of October, 
1843, at the age of seventy years, and was interred in the ground which he 
had given for a cemetery, and where achurch had heen erected, on his estate 
at Benwell, near Newcastle. 

Mn. Penn. 

Mr. John Penn, M. Inst. C. E., was born near Taunton, in Somersetshire, 
in the year 1770,and was apprenticed to amillwright at Bridgewater, whence 
he travelled to Bristol, and worked there as an operative; he soon became 
the foreman of an important work, when only twenty-two ycars of age, and 
was celebrated for his theoretical and practical knowledge of the forms of 
the teeth of wheels, which branch of construction was, at that period, only 
imperfectly understood by mechanics. He removed to London about the 
year 1793, and after working at and being a foreman in several works, he 
commenced business on his own account in 1801. lis attention was at first 


2 The Museum of Economic Geology, Craig's Court, contains a model which exem - 
plities this system of ventilation, 
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chiefly directed to the construction of flour-mills, in which he made many 
improvements, particularly in the substitution of metal, for wood framing. 
Jn consequence of the injudicious proceedings of the Millwright’s Union, he 
was induced to oppose a determined resistance to their demands, and by the 
introdnetion of self-acting tools, and the instructinns given by him to another 
class of workmen, the millwrights lost many of the privileges they had pre- 
viously enjoyed. The tread-mills for prisons? were first constructed at Mr. 
Penn’s works, and latterly he (in conjunction with his son) manufactured 
many marine engines, particularly thnse with oscillating cylinders.* Mr. 
Penn was well versed in general science; he was an amateur astronomer, 
and possessed some valuahle instruments; much of his leisure time was de- 
voted to horticultural pursuits, which led to several improvements in the 
methnds of heating conservatories and forcing houses. le died suddealy on 
the 6th June, 1843, in the 73rd year of his age, having enjoyed for many 
years the confidence and esteem of a large circle of friends. 


Mr, AHER. 


Mr. David Alier, M. Inst. C. E., was born in the year 1780; he attained 
very early a proficiency in physical science, and at fifteen years of age com- 
menced his studies as a civil engineer. In 1803, he surveyed and superin- 
tended several of the works of the Grand Canal Company (Ireland), and suh- 
sequently directed the collieries in the Connty Kilkenny and Queen’s County, 
an ocenpation for which he was well suited, from his knowledge of geology, 
a science at that time but little cultivated in Ireland. By his judicions 
direction of borings and other trials, discoveries were made which have 
praved very valuable to the neighbouring coal proprietors. lis inventions 
and improvements in mining and boring machinery (which have been gene- 
rally adopted), are remarkable for the mechanical ingenuity displayed in 
them, for the simplicity of their construction, and for their practical utility. 
In the years 1810, 1811, and 1812, be was engaged in making experiments 
and reports for the Commissioners appointed by Government, to inquire into 
the nature and extent of the “ Bogs in Ireland, and their capability of being 
made available for cultivation, or other purposes.” While engaged in the 
direction of the collieries, he laid ont nearly all the new lines of road which 
have heen made through the County Kilkenny and neighbourhood, and also 
the Great Leinster and Munster Railway, from Dublin to Cork, by Kilkenny, 
Clonmel, Cahir, &c. In 1840 he met with some disappointments and losses, 
which weighed heavily on his mind, and were the principal cause of the ill- 
ness which terminated his life. lle died in the 6Zud year of his age, respected 
for his high professional attainments and strict integrity of character, anıl 
regretted by all who knew him, 


Mr. Ranson. 


Mr. Robert Gill Ranson, Assoc. Inst. C. E., was a manufacturer of paper at 
Ipswich in 1810 he introduced an improved mode of sizing and drying ma- 
chine-made paper, substituting for the ordinary tedious process of tub-sizing 
(in which it was requisite that the paper shonld be previously cut into sheets), 
a method by which he was enabled to size and dry writing or drawing papers, 
in the lengths made by Fourdrinier’s machine: by this process, the time 
occupied in the manufacture was reduced, and the uncertainty of the effect 
of the weather in drying was avoided. In consequence of a long illness, pre- 
ceding his decease, this invention was not extensively carried out, but it ap- 
pears now probable that it will be generally adopted. Mr. Ranson only be- 
came an Associate of the Institution in 1842, but he demonstrated the interest 
he felt in its welfare, by exbibiting at the President’s conversazione a sheet 
of drawing paper 400 feet in length, which had been completed hy his pro- 
cess from the state of rags, in the short space of 48 hours. Je was highly 
respected by his friends, and his decease, at the age of 5E years, was much 
regretted, 


8 Designed by Mr. William Cubitt, V.P. in [813, 
4 First pateoted by Mr, Aaron Manby, in 1316. 


PROCEEDINGS OF SCIENTIFIC SOCIETI&S. 


INSTITUTION OF CIVIL ENGINEERS. 


Feb. 6.—The Presipsnt in the Chair. 


The first paper read was by Mr. S. B. Mondy; it described “a waler 
wheel,” constructed by Mr. W. Farnnaren, from the designs of Mr. D. 
ALBANo, and erected at the Flax Mills in Lombardy. The chicf pecu- 
liaritics of this wheel consisted in the introduction of the tension prin- 
ciple for the arms and the ventilation principle for the buckets. The use 
of wronght iron bars as arms and braces on the tension principle, dimi- 
nished the weight, as fewer centres and arms were required, and conse- 
quently a lighter shaft could also be employed ; repairs were less frequent, 
and also were not so expensive as with cast iron arms. In the old form of 
the buckets, the air entering with the water prevented them from filling, 
but, by the introduction of an inner sheathing, forming a space between 
it and the sole plate, the air was permitted to pass off freely, and the 
buckets, being thus ventilated, were cnabled to be more completely filled, 
and the effective power of the wheel was increased. Mr. Albano explained 
its construction, and stated its speed was about 6ft. per second; and that 
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the uscful effect obtained was equal to -$ ths. of the power expended, which 
was higher than many of the best wheels had attained; he then described a 
very ingenious adaptation uf the balance weight governor for the penstack, 
for regulating the flow of the water to the wheel. 


A description of a Water-meter, by Mr. P. Carmichael was then read. 
The mode of operation of this meter, which was attached to the feed pumps 
of three steam boilers supplying an 80 horse eugine, was thus described : as 
tbe water proceeds throngh the discharge valve, the float sinks until it cames 
in contact with a detent or catch attached ta a rod, which is suspended from 
a lever, this moves round a spanner and pendulum, until it passes the centre 
of gravity, when the pendulum falls and strikes a spanner, which shuts the 
discharge valve and opens the inlet valve from the reservoir to the closed 
box which supplies the boiler; a dial, the hand of which was acted upon hy 
the spanner, indicated the numher of times of the emptying of the reservoir, 
and it was stated that the action of the reservoir was very correct. 


Dr. Rotu’s Aufomaton calculator was exhibited, and its action explained 
by Mr. Wertheimber. le gave a short review of the various attempts at 
constructing calculating machines, noticing the Roman Abacus, the calcu- 
lating boxes of the Chinese and Russians; the several classes of instruments 
invented by Napier in 1617, by Perrault and others in 1720, and subse- 
quently; the slide rule invented by Michael Scheffelt of Ulm, iu 1699; the 
more important machines attempted hy Pascal in 1640, by Moreland in 1673, 
by Gersten and hy Leibnitz, which were submitted to the Royal Society of 
London, and the Académie des Sciences in Paris: he then mentioned the 
machine of Mr. Babbage, upon which upwards of £20,000 had been ex- 
pended hefore the project was ahandoued, and the finished part, which 
formed tables of progression up to five figures, was consigued to the museum 
of King’s College, London. Dr. Roth’s machine appeared very simple, and 
its results, which were severally tested, were very accurate; it performed all 
the operations of arithmetic from simple addition, subtractiou, multiplica- 
tiou, and division of numbers, or of pounds, shillings, and pence to vulgar 
and decimal fractious, involution and evolution, and arithmetical and geome- 
trical progression: it appeared particularly adapted for checking long calcu- 
lations of quantities, for contractors, for the merchant’s counting house, or 
for government offices. The same principle had beeu adopted as conuters 
for rotary or reciprocating machincs, and they appeared from the compact- 
ness of their form and thcir regularity of action to be well adapted for the 
purpose. 


ACADEMY OF SCIENCES, PARIS. 


Jon. 2.—The first husiness of the evening was the election of officers. 
M. Charles Dupiu was elected President, and M. Elie de Beaumont, Vice- 
President. 

M. Hombron, surgeon to the last expedition of M. Dumont-d’Urville, read 
a paper “ On the Topography of the Austral Frozen Region.” 

M. Morren communicated the results of some experiments on the varia- 
tious in the composition of air dissolved in sea-watcr at different hours of 
the day and in ditferent seasous of the year. 

The next paper read was a communication from M. Collegno, ‘ On the 
Character of the Italian Alps.” 


Jan. 8.—<A paper, by M. Francois, was read, ‘On Lights for Lighthouses.” 
That gentleman has succeeded in manufacturing lenses of much greater 
power than any before known; so powerful is their illuminating property, 
that from an experiment made at the Observatory at Paris, it was proved 
that a revolving lamp of four wicks gave a light equal to 140 Carcel lamps, 
while the oil used was only 700 grammes (141b.)—a single Carcel lamp 
consuming 42 grammes. M. Arago observed, in respect to this invention, 
tbat an order had been received for their application in England. 


Jan. 15.—M. Arago made a further communication respecting the comet 
discavered by M. Faye, from which it appears that it is a periodical, having 
a revolution of six years and 200 days. 

Papers were read from M. Milne Edwards relative to the organization of 
variaus nou-vertcbrated animals of the coasts of the Channel; by M. Bun- 
jean, on the effects of the ergot in rye; and by M. Robinet, ou the formation 
of silk by the silk-worm. 

Jan, 22.—On this day were aunounced the rewards awarded by the com- 
mittee of the Academy as follows—to MM. Stromeyer and Diefienbach, for 
having conceived and performed the operation of strabism upou dead bodies, 
and for having been first to practise it with success on the living subject, 
600Gfr.; to MM. Bourgeray and Jacoh, for their work ou anatomy, 5000 fr.; 
to Dr. Thihert, for bis specimens of artificial anatomy, 4000fr.; to Dr. Lon- 
get, for his work on anatomy, 3000 fr.; and to Dr. Valleix, far his treatise on 
neuralgia, 2000 fr.—M. Frémy read a paper on metallic acids. 

M. liiot presented to the Academy his articles in the Journa? des Savans 
“On the History of Observative Astronomy relative to the Theory of the 
Moon.” lle observes, that the Arab treatise of Abul Wefa, said to contain 
the discovery of the variation, has not the slightest reference to it, and that 
the supposed passage is nearly a literal trauslation fram Ptolemy, relative to 
the second element of the erection. 

M. De Gasparin read a paper “ On the Flooding of the Rhone,” which he 
ccusidered not as attributable to clearing the wood from the mountains and 
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the elevation of the bed of the river, which he recognised as secondary 
causes, but to a meteorological phenomenon, arising from the deposition of 
raiu by the south and south-east winds. This evil, he avers, is irremediable, 
but he recommends all engineering measures of defence to he adopted. 

M. Chevandier read a paper “ On the Cultivation of Forest Timber.” 


Jan. 29.—M. Chaussenot’s Safety Valves were again hrought before the 
Academy, heing now adopted in several] places. 

Al. Morin made some observations on steam engines, from experiments 
made with Watt’s steam pressure indicator, He considered fram the exami- 
nation of the curves made by the indicator—Ilst. That notwithstanding the 
various modes of communicating motion to the distributive valves, the pres- 
sure which takes place in the cylinder during the admission of the steam, is 
sensibly constant, and that [to obtain this constant pressure from the hegin- 
ning of the piston stroke, it is sufficient to give a little advance to the ad- 
mission of the steam. 2nd. That in well-proportioned engines, in which the 
orifices, tubes, &c. have a sectional area of about y',th of the piston iu low- 
pressure engines, and jth to th or less in high-pressure engines worked 
expansively, the pressure in the cylinder differs a little from that in the 
boiler. 3rd. That it is essential hy regulation of the slide valves, to give a 
certain advance to the emission of the steam, in order to diminish the re- 
sistiog pressure from the beginuing of the stroke. 

A paper was read by M. Eugène Chevandier, on the elements of the cnm- 
position of the various woods grown in France, aud the anuual average pro- 
duce of hectare (21 English acres) of forest land. 

M. Raulin, vice-secretary of the Geological Society of France, read a paper 
on the opinion of M. Marcel de Serres, that native mercury is not to he 
found in more reccut strata than the red granite, and that there does not 
exist in the Aveyron any native mercury analogous to that of Idria, 

A communication was read fram M. Duchartre, on an exhausted volcano 
near Beziers, on the Rocgue-Haute. lle states that the crater is perfectly 
distinct, and can only account for its not having been mentioned in any of 
the recent works of geology by supposing that the wood with which the 
platean of Rocgue-Haute is crowned has caused it ta escape notice. 

A communication was read from M. Micallet, a physician of Malta, on the 
surprising effects of the sesquiodine of mercury in ulcerations of the cornea, 
particularly with serofulous patients. 

A communication was read from M. d'Hombres Firmas, on the electro- 
meter of M. Majocci, of Milan, The writer states, that with this instru- 
ment the nature of every kind of electrical current may he fully ascertained. 


NOTES OF THE WEEK. 


Tr will be seen that it is in contemplation to hold a meeting at the lorti- 
cultural Society’s Room in Regent Street, on Saturday, 17th inst., to adopt 
some measures for rewarding the public services of the late Mr. Loudon, and 
for securing the uaincumbered possession of his works to his family. Upon 
his services to architecture by the foundation and conduct of the Architec- 
tural Magazine, during a number of years, itis unnecessary for us ta enlarge, 
hor upon his valuable contributions to architectural literature by the publi- 
cations of the Encyclopedia of Architecture, Repton’s Landscape Gardening, 
Suburban Gardener, and his numerous works relative to architecture and 
landseape gardening. For careful observation. conscientious and laborious 
compilation, and minute completeness, no works have exceeded those to 
which we have just referred, and we beg to urge most strongly such of our 
readers as have not the whole of his works, to take the present opportunity 
af purchasing such as they may require, as indispensable to the formation of 
a truly useful professional library, while they will at the same time have the 
pleasure of knowing that they have paid a tribute due to a zealous and badly 
remunerated labourer for the public weal, and contributed to the romfort and 
welfare of a lady, scarce Jess deserving on her own account than as Mr. 
Loudon’s representative. 

Tue imposing facade of the Palais Saint Pierre, on the Place des Terreaux, 
at Lyons, is about to receive additions in the shape of a pavilion at each wing, 
similar to those in the centre. Each pavilion will be united to that of the 
centre by the erection of fonr colossal statues on the capitals of the pilasters 
which adorn the facade. This work is at the expeuce of a private person, a 
citizen of Lyons, and will prove a munificent public gift. A statue of the 
Virgin, by M. Auguste Préault, is about to be placed in the Ursuline Convent 
at Nogeut sur Seiue—The French have sent 200 convicts to Stora to con- 
struct a wharf and road, and to restore the ancient Roman aqueducts.—The 
hotel Lambert, in the Isle of St. Louis, at Paris, a monument in the Louis 
Quatorze style, has been restored at the expence of the Priucess Czartoriska. 
The ceilings are hy Lebrnu and Lesueur. 

The parish church of Klosternburg at Vienna, and several houses have been 
destroyed by lightning. 

The painter Margenstern, son of the perspective painter of that name, died 
at Frankfort on the 21st vlt., aged 66.—-The Goethe mouument, at Frankfort, 
by Schwanthaler, is to be crected ou the place of the theatre. This sculptor 
has also completed a colossal statue in brass, of the Margrave Frederick of 
Bayreuth, who founded Erlangen University. 

Barberi, the mosaicist at Rome, has executed for Viscount Middleton, a 
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restoration of the celebrated Pompeian mosaic, supposed to be a battle of 
Alcxander and Darius. 

The king of Prussia has restored the castle of Stolzenfels, on the Rhine. 

St. Paul’s church, at Auckland, in New Zealand, is completed, and a small 
church is to he erected at Windsor. 

The lightning conductors for the Royal Exchange have heen arranged 
under the direction of Mr. C. Walker, the able secrerary of the London 
Electrical Society, and author of the contianation of Dr. Lardner’s work on 
electricity. 

The Exposition of Arts and Manufactures at Berlin, was opened on the 
24th ult. lt belongs to the Trade Union, a society established four and 
twenty years, reckoning 972 suhscribers, and now largely endowed. 

The Cologne and Bonn railway is completed. This opens the communica- 
tion with Antwerp and Ostend. 

The General Steam Navigation Company have offered to establish a daily 
communication between Brighton and Dieppe, if the authorities of Dieppe 
will go to a little expence in dredging the channel. 

The works in Trafalgar Square are, with the exception of the Nelson 
monnment, fast coming to a completion. The stone is all down, the can- 
crete is commenced as well as the bitumen of the Bastenne Company, and 
when the weather will admit the completion of the concreting, the bitumen 
paving, which is to cover the whole area around the fountains, will be finished. 
This will be the largest space so covered in this country, and will form a new 
feature in our public, as well as private walks. It appears by the works pro- 
ceeding during the late frost, that there is no fear of any injurious effect from 
this description of material being Jaid in winter as well as summer, We hope 
to be ahle very shortly to give a plan of the square, describing the terrace 
and fountains, and also showing how the different stones, bitumen and 
cement have been used. 

The South Eastern Railway was opened on Tuesday throughout to Dover. 


AGRICULTURAL CHEMISTRY. 


A Course of ten Lecturesby Paoressor Baanor, F.R.S., at the Royal Institution, 
delivered January 27th, (Specially reported for this Journal.) 
Lecrure J. 

Tue Professor commenced by observing that he entered upon this course 
of lectures with great dilfidence and anxiety, and at the same time with a 
great deal of pleasure—he was aware that the subject of Agricultural Chemis- 
try is one that is attracting a great share of attention, ani that it is in the 
hands of eminent ehemists and skilful practical agriculturists; he was also 
aware that a great deal has been held out as to what chemistry may do, and 
can do, and will do in this very impurtant subject; upon this subject he 
would endeavour to bring before his hearers, in plain and intelligent language, 
the main subject which the agricultural chemist ought to attend to—in fact, 
the practical agriculturist ; because he did not hesitate to say that every 
farmer—every practical agriculturist, ought to be acquainted with at least 
the principles of agricultural chemistry. 

He entered upon the subject with pleasure, because he was appointed by Sir 
Humphrey Davy. many years ago, to deliver a course of lectures to the then 
existing board of agriculture, at the time that he retired from the office of 
Professor of Agricultural Chemistry to that budy. He had still the notes 
and memoranda which Sir Humphrey gave him upon that occasion, and he 
looked back to them with much pleasure as containing the germs of almost 
everything that has been done in agricultural chemistry since that period. 
The business of the practical farmer isin fact very simple. Itis, to raise from 
a given extent of land the largest quantity of the most valuable produce, and 
to do that in the most economical way, both as regards time and money, 
and further in such a manner as permanently to impoverish the soil as little 
as possible. It is his business to show what aids are derivable from chemistry 
in reference to the accomplishment of this highly important abject. The sub- 
ject of agricultural chemistry, if we consider it as bearing upon the improve- 
ment of land, in its practical, rather than its theoretical, bearins—has now 
of course become a matter of the greatest importance. Our population in- 
creases rapidly upon our territory, and unless means be found ta increase 
the produce of the land, emigration or other difficulties must occur to a great 
extent ; and he thought it was perfectly obvious that a great deal of cultivated 
Jand in this country may be brought into a higher state of cultivation, and 
that a great deal of uncultivated land may be brought into a state of practi- 
cal cultivation, There is something very extraordinary— though being every 
day before our eyes, we do not regard it as such, in the growth of a seed.— 
1f we take for instance a sced of turnip, or rape, or wheat, we find that in the 
covrse of a certain time, and under particular cirenmstances, it produces a plant 
ora tree. Nothing, fur example, can be more remarkable than that in the 
course of a few weeks, a small seed becomes a perfect plant; nothing can be 
more astonishing, if we look at it in all its details, than that a small acorn 
in a few years grows into the stately and majestic oak. The question we 
have to examine into is, ‘* How is all this to be effected ?” and to this end it 
ts obvious that we should consider the changes in the seed itself, which is a 
matter of great importance. We find when tae seed is placed 1n a congenia: 
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soil, that it soon expands, and then the germ begins to grow, it puts forth a 
rootlet, and after a time it makes its way downwards, and the stem makes 
its way upwards. During these changes there are very curious chemical 
alterations going on in the constitution of the seed itself, to which he will 
hereafter call your attention. lere we find that as soon as the young plant 
has taken such nourishment as it could get fram the seed, it becomes de- 
pendent upon the soil whieh contains the root, and upon the atmosphere to 
which the branches are exposed. From the soi] there is a considerable quan- 
tity of matter taken, and the leaves also imbibe a considerable quantity fram 
the air. These agents therefore we have to create. 

lst. As to the suil—we have to consider it as the mechanical support of 
the plant, and in this respect the texture of the soil is a matter of importance. 
Then we find that it derives nourishment from the soil in three ways :—lst. 
we have to examine the inorganic constituents which the soil gives to the 
plant—and if we take the stem, or the leaves, or any other portion of a plant, 
it will be found that it contains a quantity of salinc, or earthy, or other par- 
ticles which we call inorganic matter, which it cannot take from the air, and 
which therefore it must take from the soil. 2nd. There is also a quantity of 
organic matter taken up from the soil—and 3rd. It will be found ta be under- 
going changes through the influence of the air affecting both itself and the 
atmosphere. 

These are some of the principles to which the learned Professor abserved 
that he should have to revert in reference to the soil.—Next, in reference to 
the state of the air. Having determined what are the elements of the plant, 
and which it cannot get from the soil, we must search the air, and having 
ascertained its constituents, ascertain how far they contribute to the growth 
of the plant. lt is extraordinary, but nevertheless true with regard to plants, 
that the nourishment they derive from the soil is very insignificant compared 
with what it obtains from the air. Take an oak for instance, in the course of 
a certain number of years it will contain perhaps several tons of wood. Now 
it is quite clear that the vak must have derived this either from the soil or the 
atmosphere. Mas it impoverished the soil?—taken anything from it ?—Cer- 
tainly not; on the contrary, we find that the soil so far from having imparted 
organie substances, has in fact garned them, and there is an increase of the 
organic matter in the soil, arising from the shedding of the leaves, or the 
accidental fall of a branch, &c.—It is obvious then that this great acquisition 
of matter must have come from the atmosphere.—The atmosphere is a con- 
tinua? suurce of food to the plant; and as the plant cannot go about like an 
animal to search for its food, the atmosphere is continually wafting about 
the plant, and no sooner is the nourishment abstracted from one portion of 
atmosphere, than a fresh portion brings fresh nourishment which the plant 
greedily devours, 

Without the soil itis true the plant could not get those inorganic consti- 
tuents to which he has referred. If, for instance, we find ina plant lime, a 
phusphoric acid, it is clear they must cume from the soil; but the carbon, 
hydrogen, and oxygen cume from the atmosphere—not entirely, but princi- 
pally—and in such quantities as not only enable the tree to grow, but, as he 
said before, by the shedding of the leaves, &c. to enrich the soil: and we do 
find actually that by the growth of trees the soil is considerably enriched, 
as far as organic matter is involved. 

Having then examined how far the soil and the air are concerne l in these 
matters, we are next to look at what will be brought before you as the ultimate 
and proximate elements of a vegetable. By ultimate elements, we mean 
those actual elementary substances which cannot be decomposed : by prosi- 
mate elements, their secondary arrangements and results—sugar, starch. 
gum, &ce., and the appraximate elements of a vegetable. 

Then there is another subject | must bring before you, viz., “ What are the 
funetions of the different elass of plants?” And lastly, how far mechanical 
and chemical expedients may be resorted to, to render barren soils fertile, and 
fertile sails continuously so, We shall find that the roots and the leaves of 
plants affect peculiar functions—that the roots take up certain matters from 
the soil, and that the leaves and all the green parts of the plant are ener- 
getically employed in taking up an immense quantity of nourishment from 
the atmosphere, We are all aware of the beautiful provision by which the 
vegetable is made to take up, as it were, the refuse of animals. We may say 
that we are deteriorating the air as far as we ourselves are concerned, but 
we are impuring it for the growth of plants. We are like organs engaged 
in infusing into the air what is proper for plants, which they take up, thereby 
again rendering the atmosphere fit fur our use, 

Under the head of the mechanical and chemical expedients to be resorted 
to for rendering barren soils fertile, and fertile soils continuously, so we shall 
of course come to a number of facts connected with the influence of ma- 
nures and the different operations of tillage. Looking at soils, in the first place 
they must of course originate in the action of the air, water, heat and light, 
or of those agents commonly designated under the term of “ the weather ’’ 
upon the earth; and as the different rocks or strata which form the crust 
of the earth, are some exposed in one place and some in another, giving 
thereby a diflerent constitution to the soil, we see the important bearing of 
geological science upon agriculture. 
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Originally ihe surface of the earth consisted entirely of hard rocks, which 
by the influence of moisture and other agents, have gradually heeome disin- 
tegrated and fitted for the growth of plants. It is obvivus. therefore, that 
the nature of the soil must greatly depend upon the character of the ruck 
upon which the soil rests—though not always so. in consequence of the soil 
from one rock being sometimes carrled to a rock of a dilferent description. 
To examiving a geological map we find immense tracts of chalk, red sand- 
stone, limestone, clay, caal, and so on, all of which give rise to different 
soils; and it is important to consider this branch of the subject, for it ex- 
plains to us how one system of amelioration which answers in one place, does 
nat succeed in another. 

The different strata give rise to what are usually called the different rocks, 
the term “rock” being usually applied in agriculture to the hase on which 
the sub-soil immediately ties. The sub-soil is the matter supposed to be de- 
rived directly from the disintegration of the rock itself: then upon the top 
of the sub-soil comes the superficial soil, which in its mineral contents will 
agree with the rock and the subsoil, but which is nevertheless greatly dif- 
ferent, in consequence of the animal matter which falls upon it, and the long 
exposure to the air, mo’sture, heat and light. 

“ l propuse,” says Mr. Brande, “ Ist. to lay*before you a short account of 
the inurganic constituents of the soil, and endeavour to show how the pre- 
ponderance of one or other of these constituents gives a different character to 
the soil—in other words, what is meant by a sandy soil, a clayey soil, a 
mirly soil, a chalky soil, &e. And in reference ta these matters, I shall en- 
deavour to limit myscif to such an account as presses immediately upon 
agriculture.’ 

There are four substances usually called earthy bodies which are met with 
mare or less in all fertile soils, and it is highly essential that an agriculturist 
should be acquaimed with their particular characters and peculiarities. They 
are silica, or siliceous earth; alumina, or aluminous earth; lime, or calea- 
reous earth ; and magnesia; all of which are resolved by the chemist in their 
purest state to the form of a white powder. Chemically speaking, these suk- 
stances are all metallic oxydes, and not as was formerly supposed, simple 
bodies. With regard to sil.ca. that very important and abundant ingredient 
in almost every soil, it has this curious constitution, that it is composed of 
equal weights of a metallic body and oxygen. 

He would have his hearers particularly to bear in mind the following pro- 
portions of the four earthy bodies which he had just referred to—all of them 
consisting of a metal and oxygen, viz. :— 

8 parts of oxygen eombine with 8 parts of the metal silicium, to form 

16 parts of oxyde of silicium, or silica. 

8 parts of oxygen combine with 9 of the metal aluminum, to form 17 parts 

of oxyde of aluminum, or alumina. 

8 parts of oxygen combine with 20 of the metal calcium, to form 28 parts 

of lime. 

And 8 parts of oxygen combine with 12 of the metal magnesium, to form 

20 parts of magnesia. 

The Professor then observed that he would pass through as quiekly as he 
could an outline of the properties of thes» bodies. To commence with s lica 
Silica exists in nature in a great variety of forms, absolutely, or very nearly 
pure. We find it in rack erystal quite pure, very nearly so in flint, which 
contains in addition some slight colouring matter, which we do not perfectly 
understand, and perhaps about | per cent. of foreign matter. If you heat 
flint, or rock crystal to a red heat. and then plunge it in water, it immedi- 
ately becomes opaque, and can then be readily rubbed down ta a fine powder. 
Another very abundant source of silica is to be found in the white pebbles 
which are so often met with in the beds of streams. And we also find a con- 
siderable quantity of siliea in the form of sand, of which we cannot take a 
better specimen than the white sand from the western extremity of the Isle 
of Wight, or from Lynn, in Norfolk. It is a curious fact with regard tv 
sand, if we examine it microscopically, we find it to consist partly of minute 
erystals, and partly of small rounded particles, so that a part may be regarded 
as the crystals of flints, and part as srnall pebbles. lt would appear that 
erystallized sand arises from decomposed granite—granite consisting of three 
substanees, quartz whieh is afterwards sand, felspar, and miea. 

The extraordinary property which strikes us as being very important with 
regard to silica, is its utter insolubility in water and almost everything else. 
You may keep even the finest sand you can obtain in water tor any length 
of time, and yet not the smallest portion will he dissolved. Silica, however, 
floes find its way into plants, and into some in considerable quantities—in 
common straw, for instance, corn, and any grass, we find a great quantity of 
this insaluble substaoce ; and it becomes a curious question to ascertain how 
silica is rendered soluble and finds its way into plants. Silica is indeed of 
the utmost importance to the texture of plants—if we take a stalk of wheat 
we shall find that it is silica which gives it firmness, enables it to bear the ear 
in due season, and imparts to it all those properties which helong to the 
more perfect and better kinds of straw. But though silica is insoluble in 

water, it is readily soluble in potass, sada, lime, and other alkalis, In some 
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strata we observe silica presented to the roots of plants in a soluble form; 
but if we dissulve silica in an alkali, and then throw it down again, we find 
that in some cases it may be thrown down perfectly insoluble and sometimes 
quite soluble. Sometimes it is taken upin a soluble form and sometimes re- 
tained in an insoluble form. No doubt the silica in this wisp of straw has 
been soluble, now it is perfectly insoluble in water. Glass is a compound of 
siliea and soda, yet glass is insoluble in water, for we know that it is employed 
as a vessel for holding water, This arises from the mechanical texture of the 
glass ; for if we rub glass to a fine powder, we find that it does become soluble 
in water. This application of silica to the soil becomes a very important 
question ; because there is no doubt that certain crops fail, not for the want 
of silica. because there shall be plenty, but for the want of it in a soluble 
state. Now some agriculturists actually mix pounded glass, or another sub- 
stance, which I will show you presently, with their manure, and employ it 
with great success. If, instead of common glass, they take another eom- 
pound of silica, viz., glass with more soda, they have a substance which 
readily dissolves in water. The Lecturer here exhibited a solution—called by 
the ancients “liquor of flints,’* and then proeceded to observe, “I can at 
pleasure separate the silica from it in a particularly soluble. or in a particu- 
larly insoluble state, He then proceeded with the following experiment. ln 
a glass containing the ‘‘ liquor of flints ” he added a large quantity of water: 
and in another glass he had some of the liquor in a more concentrated state. 
To each of these solutions, he added a little of almost any acid ; in the strong 
solution silica was thrown down in the form of a jelly, and hy adding more 
water he showed that it would not re-dissolve the silica. In the weaker su- 
lution no such result was obtained, although he added as much acid as to 
the other, yet it remained perfectly clear. “In the first state,” said Mr. 
Brande, “I need hardly tell you silia would be perfectly inert in the growth 
of plants—in the other state it would be readily taken up. We find also, 
though common glass in its usual state does not appear to he acted upon by 
the air and water, that it does yield. when acted upou by those agents for a 
long time. Pieces of glass are often met with in a field of all kinds of colours, 
and so soft, that they will give way to the nail. 

There is another curious agent, which has the power of acting upon silica, 
and of carrying it at once away, and when he comes tu analyze soils, he 
must show this substanec—it is fluoric acid. Now it would appear that we 
have to consider silica first as a mere mechanical ingredient of the soil—that 
is, giving to the soil a certain looseness of texture possessed by all sandy 
soils: and then, also, with reference to the componen: parts of the erops 
growing upan the soil. 

Another substance to which he adverted, is the argillaecous earth or alue 
mina. It is an ingredient in all fertile soils, and from it they derive some 
very important properties. In the first place, all clays contain alumina: and 
he need not advert to the importance of clay in soils, and to the functions 
which alumina performs in them. It is a very hydrometic substance, that is, 
it has a great attraction for water, which it absorbs and retains in great 
quantities, It is the only substance which gives plasticity when mixed with 
other bodies; and whenever we have a plastic substance, then we have 
alumina. 

Alumina is a most useful ingredient in the soil, provided that it does not 
exist in excessive quantities ; if there be tou much of it, it forms that stiff, 
elayey, unmanageable soil, of which there is so much in England. l must 
take you to it in its pure state. and we get it out of alum. If we dissolve 
a quantity of alum in water and add an alkali, we shall throw down alumina 
in a pure state, or very nearly so. 

If we only take 10 or 12 per cent. of alumina, and mix it with silica, we 
shall find that it will give to it the plastic nature of elay. Indee!, a very 
small portion of alumina gives plasticity and adhesiveness and other important 
properties, especially as relates to moisture, in any soil. Like sihea, it also 
forms a component part of the growing erop. Sume vegetables cannot grow 
without alumina; none, perhaps, can grow well without it in the soil: same 
few actually require it as feod. There are certain vines which cannot be cul- 
tivated without alumina; in those vines we find alumina composing a certain 
part of the plant—nay, we find it even im the grape—and even in the wine. 
The Rhenish wines contain a considerable quantity of alumina; and itis a 
curious fact, that a quantity of wine was aetually stappe:l at the Custom Hoose 
some time ago, which it was thought had been adulterated with alum, when, 
in faet, it contained no more alumina than it had taken up from the soil. 
Alumina at once differs from silica, in that it is equally soluble in acid and 
alkali. Another character of alumina is, that it combines with sulphuric acid 
and potass, and erystallizes very readily ; but we have to deal with alumina 
only in reference to the soil aud its agricultural purposes, 
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Tue next most important constituent of the soil is lime. Naw lime is found 
in natare in various states of combinatinn, but principally cither as carbonate, 
phosphate, or sulphate. As carbonate it exists in most fertile soils. It is 
added, also, largely to fields as a fertilizing agent. But for this purpose it is 
not used in combination, but ina free state, as caustic or quick lime, in whieh 
condition it is obtained by exposing limestone rocks, which are carbonate of 
lime, to a strong heat in properly constracted kilns; this drives off its car- 
bonic acid, and reduces it to the state of pure lime. If chalk, for instance, is 
heated, water first eseapes, then carbonic acid, and the beat should be con- 
tinued till it ceases to Jose weight. As the limestones are not all pure, but 
are mixcd with other ingredients, so the resulting lime is of different qualities, 
and receives various names, such as hydraulic lime, fat lime, and meagre 
lime. each being adapted for same particular object, some being used largely 
in mortars and cements. In lime-burning there are several circumstances 
that must be attended to, or success will not be obtained; one is, that the 
proper degree of heat be maintained, another, that a gool current of air be 
Kept up. It has been found, by the experiments of Sir James Hall and others, 
that when carbonates of lime are heated to the most intense heat in closed 
vessels, only a part of the carbonic acid escapes ; indeed, they have shown, 
that if heated under pressure, none of the gas escapes from it, but that it is 
converted into a semi-crystalline mass resembling marble ; in fact, it is sup- 
posed that in this manner marble has been formed in nature, by the intense 
heat of streams of volcanic lava acting on the chalk whilst imbedded beneath 
other strata, the pressure not allowing the gas to escape, and during its slow 
cooling assuming a crystalline arrangement. Mence we see the impurtance of 
constructing the kiln so as to allow a good current of air to carry off the 
carbonic acid as “ast as liberated ; which is also assisted by the steam pro- 
duced from the moisture in the chalk. Now the change of quality produced 
by this burning, wës by the old chemists, and is even by many of the un- 
scientific agriculturists of the present day, attributed to something that it 
abstracts from the fire, and hence, say they, its caustic quality. But Dr. 
Black showed, long ago, that such was not the case. He found that when 
501b. of pure chalk were converted into lime, it only weighed 281b., hence 
221b. had passed off as an invisible gas, which by further experiments was 
proved to be carbonic acid, and the remaining 281b. of lime has been shown 
by Sir H. Davy, to consist of 201b. ofa metal which he named calcium, to- 
gether with 81b. of oxygen gas, forming oxide of calcium, or lime. Hence 
the composition of pure carbonate of lime may be represented thus :— 
carbonic acid ees i 


; calcium . 20 
lime .. a pene 8 


50 carbonate of lime 
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When lime is exposed to the air it crumbles down into a fine powder, and 
if then examined it will be found to have combined with water from the air 
and become what is termed slaked. The same effect may be produced by 
pouring water on to lime. By taking a portiun of fresh lime and pouring 
Water on it, it will be observed to swell considerably, and to become very hot, 
sufficiently so even to char wood and to fire gunpowder, at the same time 
falling into a dry powder, wbich weighs much more than i: did originally, 
every 281b. of lime having combined with 91b, of water, forming 37 |b. of 
hydrate of lime or slaked lime, If left longer exposed, it is found then ta 
combine with the carbonic acid always preseut in the air, parting again with 
the water, and returning to the state from which it set out, of carbunate of 
lime. s 

There are other methods of getting the carbonic acid from a carbonate 
than by heat. if to 1,000 grains of chalk, an acid be added which has a 
Stronger attraction for the lime, the carbonic acid will be set free, and may 
be collected as gas in a glass vessel inverted over water. This is the ordinary 
tcthod of abtaining carbonic acid for experiment. But the lime in this case 
is not obtained pure, as it combines with the acid employed. ‘Then if an 
equal weight of chalk be heated so as to drive off, in that manner, all its car- 
bonic acid, snd then placed in the glass vessel full of gas, it willbe found that 
after a time the water will rise in the glass, showing that the lime is absorbing 
ihe gas, and again becoming carbonate. 

Lime is soluble in water, and although it requires 800 times its weight of 
water to dissolve it, the solution will exhibit most of the Properties of lime. 
It strongly reddens turmeric test paper, showing thatit is alkaline: it absorbs 
carbonic acid from the air, the surface beeoming covered with a crust of 
chalk : added in excess to rain or river water, it produces a cloudiness, prov- 
ing that they containscarbonie acid ; but if the water containing the carbonic 
acid is in excess, the carbonate first formed is redissolved, on account of the 
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formation of the very soluble bi-carbonate of lime. To this latter property is 
owing a beautiful appearance frequently met with in limestone distriets; the 
rain, falling on the surface, becomes impregnated with carbonic acid from 
the soil, and then filtering through some crevice in the limestone, renders 
some of it soluble; it then, perhaps, finds an outlet at the roof ofa cavern, 
and here, being exposed to the air, parts with the extra quantity of carbonic 
acid, depositing the insoluble carbonate of lime, which first encrusts the roof, 
then by constant dripping, forms a series of beautiful crystaline icicles termed 
stactalites, the remainder falling on the floor, forms large stony masses termed 
stalagmiles. 

The consideration of these properties of quick lime will explain Its utility 
when added to the soil. Its first action when strewn on the field, is to absorb 
moisture, to swell considerably, thereby loosening the texture of the soil— 
then, when acted on by rain, to form a solution which is destructive to animal 
life, killing all grubs and worms—when brought in contact with organic 
matter, to decompose it, which may be illustrated hy mixing sawdust, lime 
and water intoa paste, when it hecomes dark brown, evolving carbonic acid— 
tn decompose salts of alumina and iron which might be pernicious to the 
young plant—and, ultimately. by uniting with carbonic acid, to diffuse car- 
bonate of lime through the soil in a finer state of division than it can be ob- 
tained in by other processes. One af the uses of Jime which has till lately 
been overlooked, becanse taking place more slowly, is the property it has of 
disintegrating several kinds of rock, such as felspar, clay slate, an] mica 
slate, setting free their alkali, which 1s highly necessary for vegetation. This 
accounts for the power attributed to lime, by many agriculturists, of awaken- 
ing the dormant energies of some soils, bringing ther, in the course of four 
or five years, into exccllent condition. 

The tests for lime are few and simple. In limestones, the application of an 
acid causes effervescence, as it generally exists in the state of carbonate. In 
river water, such, for instance, as the Thames, it exists as carbonate. and on 
boiling, is deposited, as is evident by the fur which accumulates in kettles, 
In spring water, so that it is not too near the chalk, in our blue clay, for 
instance, it is found as sulphate. Oxalate of ammonia isa very delicate test 
for the presence of lime in solution, causing turbidness even when a very 
mimite portion is present. Ammonia causes no precipitate in solutions of 
lime, and is therefore useful, in analysing soils, in‘order to remove first those 
substances which are precipitated by it, and then the addition of carbonate of 
ammonia will throw down the lime. 

A fourth ingredient of the sail is magnesia, which though not in so great 
quantity as the former, is still important This is found as carbonate in 
some limestones, which are then termed dolomites, or magnesian limestones, 
They are very excellent for building purposes, being very strong and durable, 
and were highly recommended by the Commission appointed to select stunes 
for the Houses of Parliament. A curious point in their history relates to thcir 
use as manure, in Yorkshire, where they abound. It was found that when 
burnt for lime, they killed the young plant. Now this is owing to the fact 
that the carbonate of magnesia, when burnt, is reduced to the caustic state, 
or pure magnesia, similar to the lime; also, where strewn on the sail, it ab- 
sorbs carbonic acid, but so much more slowly than the lime, that when the 
young plant shoots up, it still retains its caustlcity, and destroys it. This 
difficulty is, by careful Management, got over, and it is now much used. 
Magnesia is found as pure carbonate in some parts of Asia and America. It 
is also a constituent of the Serpentine rocks of Cornwall, aud forms a large 
part of steatite, augite, hornblende, and meerschaum. Many of these are 
characterised by a peculiar greasy feel, hence steatite is well known by the 
name of soap stone. It is also abundant in sea water; when the salt hag 
been crystallized from it, it imparts a very bitter taste t» the residue, which, 
on that account, is termed hittern. From this it is separated in large quan- 
tities and used in medicine as Epsom salts, or sulphate of magnesia. Pure 
magnesia is almost tast: less, but possesses a sight reddening power on test 
paper; itis therefore an alkaline earth From solutions of magneslan salig, 
carbonate of potash throws down the insoluble carbonate af magnesia, which 
bears the same relation to pure magnesia that chalk does to lime. Carbonate 
of ammonia does not produce any precipitate, which may therefore be used 
to.separate lime from magnesia ; but ifto the mixture phosphoric acid be added, 
a precipitate is slowly deposited, which 1s therefore a very characteristic test 
for magnesia. 

To these four earths, which are al] metallic oxides, may be added, as a 
common ingredient of the soil, oxide of iron, There are two oxides of iron, 
the red, which is insoluble and consequently harmless, and the black, which is 
very noxious. Both of these freyuently impart colour te soils. The one is com- 
monly known as rust of iron, the other, as slag. Dissolved in aciils, and 
lime or ammonia aded, the respective oxides are precipitated combined with 
water, as hydrates. But the lower or black oxide has always a strong 
tendency to pass into the higher state of oxidation, even by exposure to air, 
This may often be seen in ferruginous springs, which at their source are quite 
clear, but as they flow along, the protoxide of iron is converted into the 
peroxide, and is deposited on the banks as an insoluble red powder, The best 
tests whereby to recognise iron are striking and delicate, One of the best ig 
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a solution of any astringent matter, green tea for instance, hut a solution of 
galls is best, which changes it toa dark purple, forming, indeed, ink. Itis 
on this account that spring water, which frequently contains iron, spoils tea- 
Prussiate of potash, also; may be used, which gives a dark blue, which is 
Prussian blue. 

These are the principal constituents of the soil. But there are other sub- 
stances also present, which, though only in minute quantity, and once over- 
Jooked as unimportant, are now considered to be of vital consequence to 
plants, and which will be coesidered in the next lecture. 


ELECTRO-METALLURGY. 


Tur importance of the recent discoveries in electro-magnetism, have in no 
instance been more completely shown, than in their applications to metallic 
productions. The application of electro-magnetic power for plating, emanates 
from Mr. Spencer, of Liverpool, who was so shamefully used by the British 
Association. The Messrs. Elkington had, however, long before taken uut 
patents for plating, although on other grounds. They subsequently made 
experiments with regard to the use of electro-magnetism in gilding and silver- 
ing, and the result has been several valuable processes of manufacture. From 
a very interesting little wark, published by Messrs. Elkington, we extract the 
following descriptions :— 

Galvanic Battery.—In speaking of the discovery uf this Art, we have been 
led to describe what a Galvanic Battery is. Many different arrangements of 
battery have been suggested, all more or less valuable, according ta the parti- 
cular object for which the arrangement is required, but we do not think it 
important to notice them. 

In Electro-Metallurgy there are two distinct states (if such an expression 
may be allowed) uf galvanism or electricity, viz., electricity in its condition 
of quantity, and intensity, and as it will be necessary to quote these terms, we 
shall endeavour to explain them. 

The quantity of electricity generated in a battery, isin proportion to the 
surface of zine exposed to the exciting fluid, whether such consist of one or 
more pairs of plates; but if more than one pair be used, then the zine of the 
first pair must be connected with the zinc ot the second pair, and the copper 
with the copper; and thus the quantity may be increased as the numbers of 
pairs are augmented. 


A, Battery Trough. B, Zinc Plates. C, Copper Plates. D, Connecting Wires. 


Intensity is necessary when, from the nature of the solutions, or from any 
other cause, there is a resistance to be overcome; the electricity requiring 
intensity or power to force its way through, but the amount of metal de- 
posited, depends wholly upon the quantity of the battery, and not upon the 
intensity. 

Intensity is produced by arranging two or more pairs of plates, by con- 
necting the zine of the one pair with the copper of the next pair, and sp on 
to any number of pairs—any number thus connected, forming a battery equal 
in quantity to one pair of plates only, 


A, Battery Trough. B, Copper Plates. C, Zinc Plates. D, Connecting Wires, 


With this knowledge a battery of several pairs of plates may be arranged 
So as to produce both the quantity and intensity required. 


Metallic Salts—A\l ordinary metals have the power of combiaing with 
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other substances, forming compounds, capable of being dissolved, and held in 
solution by acids and certain alkalies; thus, lor example :—When pure silver 
is put into pure nitric acid and heated, the metal is rapidly dissolved, forming 
the nitrate of the oxide of silver, or, as commonly designated, the nitrate nf 
silver, and this may be held in solution in water. ln forming a metallic salt 
for the purpose of electru-deposition, one general rule holds good in all 
cases, and may be considered a law (andif this law is attended to, no difficulty 
whatever can exist in electro-depositing) ; and this is, that the metal dissolved 
in acid or other solvent must have a greater affinity for such solvent, than the 
metallic article to be coated with the metal thus held in solution—for this 
simple reason, that if the article to be coated has a greater affinity for the 
solvent than the metal held in solution, a chemical substitution, (preceding 
the galvanic action) takes place; the acid in preference combining with the 
metal, for which it has the greatest affinity, forming an oxide upon its sur- 
face, which oxide intervenes between the article and the metal deposited 
upon it. Such failures therefore as have taken place in electro-depositing 
have not been the result of any defect in the principle, but from want of 
knowledge in the operator, and principally from ignorance of the law just 
stated. For this reason the nitrate af silver cannot be used; the nitric acid 
having a stronger affinity for most ether metals than for silver ; another and 
better solvent therefore must be obtained, and this will be spoken of under the 
metal, silver, 

Operation.—In proceeding to plate metals, it is necessary that the battery 
should be so arranged, that the quantity of clectricity generated, should cor- 
respond with the surface of the articles to he coated, and the intensity should 
bear reference to the state of the solutions; that is, that the quantity should 
be sufficient to give the required coating nf metal in a given time, and the in- 
tensity such as to drive the electricity through the solution to the articles. It 
is also essential that the plates of metal forming the positive pole in the 
solution, should be of corresponding surface to the articles to be coated, and 
face them on both sides. 

Having procured the metallic salt best adapted for the purpose, the same is 
placed in an appropriate vessel, the articles to be coated are then suspended in 
the solution from wires attached to metallic rods, which cross the vessel at 
intervals, and which are connected with the zine or negative terminal of the 
galvanic battery by means of long rods, placed longitudinally upon the vessel ; 
plates of the same metal as that held in the solution are then placed therein 
upon either side of the articles ; and connected with the positive or copper 
terminal of the same battery, by means of a slip of copper, fixed vpon the edge 
of the vessel. 


A, Vat or vessel containing the solution. B, Battery with Zine pole Z, connected with 
ros RR; aad Copper pole C, connected with the metallic sheets PP, in the solution; by 
means af the Copper slip F; DD, are articles suspended in the solution by wires from the 
rods RR; S, the solution. 
The particular arrangement of battery shown in the above sketch we find 
the mast useful in practice. The coppers being continued above the zines 1m- 
stead of below, prevents their being affected by the mercury, which amalga- 
mates the zinc. The plates also resting upon a shelf a few inches above the 
bottom of the trough, are always in contact with the least saturated portion 
of the exciting fluid, the sulphate of zinc formed, being specifically heavier, 
falls to the bottom. 

So soon as the articles, which are connected with the negative pole of the 
battery, and the metallic sheets with the positive, are both immersed in the 
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solution, the galvanic circuit is completed. The metal held in solution and 
the solvent cnmbined originally from being in different electrical states, the 
metal being positive, and the solyent negative. When the galvanic circuit is 
completed, the solution becomes a part of that circuit: the elcctricity then 
passing throngh the solution decomposes it, the positive element—the metal» 
going to the negative pole, which is the article ; and the negative element— 
the solvent—passing to the positive pole, which is the plate of metal sus- 
pended in the solution, with which it combines. So that for every atom of 
metal attracted to the negative pole. a corresponding atom is dissolved from 
the positive, and the solution is maintained in the same state. 

In proceeding to plate an article by the electro-process, great care should 
be taken that it is free from all grease and oxide; for this purpose the first 
operation is to boil it in a solution of caustic alkali, by which any grease is 
saponified; itis then scoured with sand and water, after which it 1s dipped 
into dilute aeid, which removes any oxide that may be on the surface; after 
rincing in water, it may be placed in the solution. His sometimes well, before 
placing the article in the solution, to dip it into adilute solution of the 
nitrate or cyanide of mercury, and this may be found necessary when the 
metal to be operated upon has an affinity for the solvent of the so'ution 
used. 

It is generally believed that metals deposited by electricity are necessarily 
soft, because pure, but this is not a consequent: from experiments we have 
frequently made, it appears that the hardness of the deposited meta] varies 
with the intensity of the battery; a battery of three or four pairs intensity 
producing silver sufficiently hard to scratch ordinary shvet silver, whilst shect 
silver will not scratch it. When the intensity of twelve or fourteen pairs of 
plates is used, the hardness is so great that burnishing with a steel tool fails 
in producing a polish upon it. 

Metals deposited.—The following metals have been deposited by Messrs 
Elkington by the electro-process—gold, platinum, silver, eopper, zinc, anti- 
mony, arsenic, bismuth, nickel, cobalt, palladium, titanium, cadmium, lead, 
and tin; those which are principally adapted to mannfaeturing purposes are 
gold, silver, copper, and zinc: and upon these we shall make a few remarks, 
pointing ont the peculiar adaptation of the electro-proeess to their use. 

Gold.—Cyanide of potassium is the salt we prefer for dissolving this metal 
for electro-depositing, it is obtained by fusing eight parts"of dry ferro-cyanide 
of potassium with three paris of carbonate of potash. The gilding solution 
may be prepared by placing sheets of gold in a solution of pure cyanide 
of potassium, and attaching to the negative pole of a galvanic battery a 
small plate of gold, and to the positive a much larger plate ; when but a small 
quantity of solution is required, this method answers very well, and makes a 
pure solution; but when a large quantity is wanted, time will be saved by 
dissolving gold in nitro-muriatic acid, and precipitating it by magnesia, the 
oxide thus obtained being again dissolved in cyanide of potassium and water, 
This solution should be nsed at a temperature of 130 deg., the arrangement of 
the battery and articles being the same as already described. 

Silver.—The salt of silver, best suited for electro-depositing, is also the 
cyanide. 

Silver being allowed to remain in a solution of cyanide of potassium, is dis- 
solved, or take the nitrate of silver, to which. add a solution of cyanide of 
potassium, the silver eombines with the cyanogen, and precipitates as a white 
powder; the liquid is then decanted, and the precipitate well washed with 
pure water : to this more cyanide of potassium is added, which dissolves the 
precipitate, torming the double salt of cyanide of potassium and silver; this 
constitutes the plating solution. 

The same general arrangement is to be observed for plating with silver as 
already described, the quantity of battery power, being in proportion to the 
surface of the articles to be plated, and the ixtensity agreeing with the density 
cf the solution. Ina few seconds after the articles are placed in the solution 
and connected with the battery. they are covered with silver, and are allowed 
to remain therein until the necessary coating is obtained, and this is ellected 
in from four to six hours. In order to ascertain correctly that the required 
quantity of silver has been received, every article is weighed previously to 
being placed in the solution, and again after the process is completed, and the 
weight entered in a book against each. After the plating is finished, the 
articles are taken tu a Jathe, and brushed with brass brushes, when they are 
ready for burnishing. this process consists in rubbing the surface with great 
force, with a highly polished steel or bloud-stone tool, until it is as bright as 
a mirror. his isa severe test for any plated article, by whatever process 
made, and if a most perfect cohesion did not exist, it would at once be de- 
tected in the burnishing. 

Copper.—It was, as we have already noticed, the deposition of this metal 
from its sulphate, which suggested to Spencer, in England, and to Jacobi, in 
Russia, the application of the electric current to the multipleation of works 
of art. 

For all purposes of solid deposit, for electrotyping, &e., the solution of the 
sulphate is found to answer best, and is the cbeapest; the method of operat- 
irg with itis now generally well understood. A considerable improvement, 
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however, may be made in this solution, (when used for the purpose of covering 
metals) by the addition of caustic potash or soda, which should be added by 
small quantities until the precipitate formed by it, is no longer re-dissolved 
by the solution. The ordinary sulphate of eopper contains one atom of acid 
for one of copper, so that, in decomposing by the electric current one atom 
of this salt, we have one atom of copper only deposited; but by the addition 
of caustic alkali, a part ot the acid is taken up by the alkali, leaving two or 
three atoms of copper combined with the remaining acid, forming a different 
sali of copper. ‘his we find superior to the ordinary sulphate, and in practice 
effects a saving of battery power, besides the deposit being obtained in a 
shorter time. 

The arrangement of battery best adapted for solid deposits of copper is the 
single cell. A plate of amalgamated zinc is put into a vessel of unglazed 
earthenware, or any other porous substance, containing dilute acid, and placed 
in the copper solution, the articles to be eoppered are attached to the zine 
plate. In this arrangement crystals of sulphate of copper should be sus- 
pended in the solution, to compensate for the meta] deposited : but when the 
neutralized solution above described 1s employed, it is necessary now and then 
to add caustic alkali to maintain the proper qualities of this salt. 

But the simplest of all single cell arrangements, and which we find the best in 
practice, is to wrap the amalgamated zine in a double sheet of ordinary brown 
paper, tied round with string, the joints being cemented with glue; care 
should be taken in this, as well as in every other single cell arrangement, that 
the surface of zine be equal to the surface of the article or articles to be 
coated; the better plan being to suspend before each article a corresponding 
surface of zinc. 

From the qualities and eheapness of copper and its salts, itis generally used 
for all purposes of eleetrotyping and solid deposition; and it may also be 
used as a coating for the protection of iron from rust, besides rendering it 
highly ornamental. 

The alkaline salt of copper best suited to the coating of iron, is the double 
salt of cyanide of potassium and copper ; it is thus prepared :—Take pure dry 
erystals of sulphate of copper, dissclve them in water and precipitate with the 
ferro-cyanide of potassium, wash the precipitate and dissolve it in cyanide of 
potassium and water. After the iron has been properly cleaned, which is 
effected by allowing it to remain for a short period in dilute sulphuric acid 
heated, it is placed in the cyanide solution, heated to about 120 deg., and 
connected with the battery ; in from two to five minutes it will be found com- 
pletely coated; the iron should then be scoured with sand, and placed in the 
sulphate solution ; if any portion should have been imperfectly coated in the 
alkaline solution, it will immediately turn black in this, in which case it 
should be cleaned and returned to the alkaline sélution for one or two 
minutes. 

By this process every article of iron work, either cast or wrought, may be 
firmly coated with copper, and afterwards bronzed, the articles retaining all 
the strength of the iron, with the beauty and indestrugtible qualities of the 
copper; and with the aid of our patents for the production of works of art 
betore described, copies of the beautiful marbles and bronzes of the antique 
may be successfully produced. 

Zinc.—All metals, in ordinary circumstances. possess a certain definite gal- 
vanic character, aud wben any two are together exposed to an exciting fluid, 
there is immediately generated a galvanic action; the electro-positive metal 
is gradually destroyed, whilst the negative is protected by the action which 
destroys the positive. Thus zine and eopper placed in connexion, in an ex- 
citing fluid, form a galvanic battery; the positive metal, zinc, being destroyed, 
and the negative, copper, protected. The eflect of this action may be noticed 
upon iron railings which have been connected with the stone work of build- 
ings by lead, a metal negative to iron; after long exposure they will be found 
much more wasted upon the parts touching, or adjacent to the lead, than in 
any other; this arises wholly from the galvanic action induced by the two 
metals in contact, and at the expense of the more positive. Zinc is galvani- 
cally positive to all ordinary metals, and, from this property, protects them 
when in contact with them ; whilst the zinc wastes away, but very slowly ; 
because “ When exposed to air or placed in water, its surface becomes covered 
with a grey film of suboxide. which does not increase ; and this film is Letter 
calculated to resist the mechanical and: chemical effeets of other bodies than 
the metal itself.” Thus, while zine has the property of protecting other 
metals by its electro-positive state towards them, its own decay is prevented 
by its oxide, which exists only as a thin film, is insoluble io water, and is not 
easily removed. These properties of zinc have long been known; but have 
not until now been practically taken advantage of for two reasons :—Ist. The 
impossibility of procuring pure zine, except at a cost so great as to prevent 
its use. And, 2ndly. The impossibility of applying pure zine in a melted 
state to iron. Impure zinc is of little or no value as a protection to other 
metals, because the impurities it contains being all electro-negative to it, are 
Ly their galvanic action operating to its destruction ; and there is no method 
of procuring the metal pure, but by distillation or deposition. But supposing 
pure zine to be obtained, tbe difficulty is still to be overcome, of applying it, 

xcept by deposition. 
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The best and cheapest solution of zine is the sulphate, which may he safely 
used to coat articles of iron, the zine having the greatest affinity for the 
solvent of the solution. One pound of dry crystallized sulphate of zinc, 
to one gallon of water, forms a very good solution; very little intensity 
of battery is necessary, indeed, if the quantity be well balanced with the 
surface uf the articles in ihe solution, and the electricity has not too far 
to travel, zo intensity is required. The electro process therefore offers a 
cheap and effectual mode of protecting irun frum oxidation, by coating it 
with pure zine. 

Metallic Cloth is another adaptation of this art, for which article we have 
recently obtained patents, and which is valuable from its properties of resist- 
ing the effects of the atmosphere, as well as being water and fire proof, besides 
being so light that a surface of nine square feet may be made to weigh only 
I8 ounces. The mode of manufacturing is as follows:—On a surface of 
eopper, attaeh very evenly stout linen, cotton, or woollen cloth, and connect 
it with the negative pole of a galvanic battery, immerse it 1m a solution of 
copper or other metal, connecting a piece of the same metal as that in 
sulution, with the positive pole: decomposition takes place, and endeavouring 
to reach the copper plate, ihe metal insinuates itself into all the pores of ihe 
clotb, forming a perfect metallic sheet. 


IMPROVEMENTS IN THE MANUFACTURE OF IRON. 


Patented by Tuomas W. Booxer, Esq, of Melin Griffith, near Cardiff. 
(From the Transactions of the Society of Arts.) 


Ture method usually, now and heretofore, adopted in the manufacture of 
bar iron (where the dangerous, and, as the auihor thinks, reprehensible prac- 
tice of puddling the crude or raw pig iron, without ihe intervention of the 
refining process, is not adopted), is as follows:—The pig iron is thrown up 
on what is ealled the milling finery, or run into the finery in a fluid state, 
from the smelting or blast furnace, and alter undergoing the process of re- 
fining, it is run out into eakes or moulds. and suffered to get cold ; it is then 
broken up into lumps of a convenient size, and thrown into the. puddling re- 
verberatury furnace, which is usually constructed with one door, and at 
which only one man can work at a time. ‘The author’s improved method is 
detailed in his specification, plan, and model, and its effect is this—a saving 
of full 50 per cent. in fuel, and nearly 50 per cent. in metal, an immense 
saving of labour, and a greatly increased product of work in the puddling 
furnace—the usual product of a puddling {urnace being from fourteen to 
eighteen tons in a week, while the author’s will as easily produce from forty 
to fifty tons ina week. The author thus combines the processes of refining 
wiih puddling, and to show the importance of preserving, and the hazard of 
dispensing with the refining process, he subjvins the results of analysis by 
M. Berthier of three samples of cinder or scoria, in one of which the remark- 
able fact of the presence of phosphoric acid shaws how important this opera- 
tion is to the purification of the iron :— 


Protoxide Phosphoric 
Silica. of iron, Alumina. Acid. 
A Staffordshire sample.. 0276 .... O612 seee OOL .... 0072 
A South Wales sample.. 0'368 .... OGIO .... O0J5 .... none 
Ditto do. PET seco (UMM oao (URE) cope WONG 


The object of Mr. Booker’s invention is to simplify and aceelerate 
the conversiun of cast iron from its crude state into malleable or wrought 
iron, for which purpose the refinery or furnace is adapted to the 
various qualities or descriptions of cast or pig iron which it may be ne- 
cessary tu use, by surrounding or enclosing the hearth with blocks of cast 
iron, into and through which water is allowed to flow or not as may be ex- 
pedient, and as is well understood in making refinery furoaces, the blast of 
air being introduced through one, two, or more apertures or iuyres, as usual. 

The refinery isconneeted with the reverberatory or puddling furnace, which 
is constructed of the requisite form and dimensions. The bottom of the body 
of the furnace, and the grate bars, and binding plates and bars, are formed of 
iron; the other parts of the furnace are eonstructed with firebricks, sand- 
stone, or fire clay, as is well understood. ln the neck, or near the flue of 
the reverberatory furnace is an aperture through which the iron, when it has 
become decarburetted or refined in the refinery, is introduced or run in a fluid 
state direct from the refining hearth into the puddling or reverberatory fur- 
nace. Oo each side of which reverberatory furnace a door is construeted ; 
the door in the one side being immediately oppasite to the door in the other, 
through which two doors the workmen perform the process of puddling in 
the ordinary way in which pnddling is done, when working only with one 
dovr, which is the general practice. 

AS RESPECTS THe Rerininc.—Having thrown up the fuel, and having, by 
the application of fire and blast, produced the necessary heat, a charge of 
nine cwt. or thereabouts of pig or cast iron, of the descriptiun generally used 
for [orge purposes, is thrown on and melted down and decarburetted or refined 
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in the ordinary way ; and when the refining proeess is completed, the whole 
charge of metal is run off in a fluid state direct into the reverberatory or 
puddling furnace previously prepared io receive ıt, by having been already 
heated to a proper degree of temperature, and by the bottom, sides, bridge, 
and opening to the flue being protected in the ordinary way, by the work- 
men having previously thrown in a sufficient quantity of limestone and iron 
cinder, ‘The metal having been introduced into the reverberatory or puddling 
furnace in a fluid state, the workmen raise, apply, and regulate, and vary the 
heat in the ordinary way, by feeding and moving the fire in the grate, and 
raising or lowering the damper ou the top of the stack ur flue, as cireum- 
stances require, and as is well understood; they at the same time stir and 
agitate the iron with bars and puddles, while the escape of the oxide of carbou 
in a gaseous shape takes place, and until the whale mass of iron agglutinates, 
The workmen then divide it into lumps or balls of a convenient size, and draw 
the charge from the furnace, passing the Jumps to the squeezer, hammer, or 
rolling cylinders, or such other contrivance or machinery as is used for 
forging or compressing the iron. 

During the process of refining the iran, by the application of heat and 
blast, in the open refining hearth, a considerable quantity of scoria or 
cinder is produced, which is tapped and run off’ as heretolore, as eircum- 
stances require; but it is ta be observed, that during the process which the 
iron undergoes in the reverberatory or puddling furnace, the author does not 
find that any cinder need be generated or produced, and cinders and lime- 
stones are thrown in, as already described, for the protection of the various 
parts of the furnace exposed to the action or agitation of the fluid metal, 
but no cinder need be tapped or drawn off. 

Mr. Aigin’s opinion.— The principal novelty in Mr. Booker’s invention 
eousists in placing the refining and the puddling furnace so near each other 
that the refined iron may be run in a liquid state into the pudding lurnace, 
instead of allowing it (as is usual) to cool and become solid when Jet out of 
the refinery, previous to its being transferred to the puddiing furnace. The 
heat lost by the iron is thus saved, as we] as the time required to bring the 
solid refined iron to a state of fusion. Both the refining and puddling are 
to be performed, according to Mr. Booker, in the usual way ; it was tlicre- 
fore incumbent on him to show haw it happens that while the common pro- 
cess of puddling produces slag, his does not. 

Mr. Booker’s statement that by his process a saving of full 50 per cent. in 
fuel, and nearly 50 per ceni. in metal, is effected, appears to be an enormous 
exaggeration ; the saving in the former being only (as far as appears) the 
fuel required to melt the refined iron, In making iron of the best quality, 
31°74 cwt. of pig iron give 26-45 refined, which is reduced to 23 in the pud- 
dling process. § 74, therefore, is the loss which 31°74 pig suflers in becoming 
puddled iron. Half this loss, namely, 4°37, will represent 50 per cent. of 
saving, and this, added to 23, makes 27°37, which is 092 more than the entire 
quantity of refined iron. 

Berthier’s analysis of two samples of scoriz from South Wales, and one 
from Staffordshire, showing the presence of phosphorie acid in the former 
and none in the latter, has no hearing on Mr. Booker's statement, that in 
the process of refining, the phosphorie acid is separated from the iron. 

lf the quality of the iron produced by Mr. Booker’s process is not worse 
than that of iron refined and puddled in the usual method, Mr. B.'s process 
deserves the approbation of the Society. But 1 would recommend that Sir 
J. Guest, or same other pract eal iron master, should be consulted. 

In answer to a communication from the Secretary, Mr. Buoker writes :— 

“I account for ‘the production of slag in the common puddling furnace, 
and its non-production in mine, as follows :—The common puddling furnace 
is sa constructed that the iran operated upon in it is exposed to a very rapid 
draught or current of air, which rushes in at the grate at the back of the fur- 
nace, and passes off through the body and into the flue and stack at the head 
thereof. This draught is so great as to oxidize the iron, and transform a great 
portion of it into slag or scoria during the process of puddling, which process, 
moreover, is effected sa slowly, that the charge of iron, eousisting of fram 3} 
cwt. to 43 ewt. is exposed to the heat and draughts in the puddling furnace 
during the space of full an hour and a half. 

“ My puddling furnace is so constructed, that the draught or current of air 
admitted at the grate is broken, and its oxidizing effects upon the surface of 
the irou while fluid, and upon the fibrous particles as they eohere, after the 
oxide of carbou has been expelled, are entirely neutralised. That portion: 
therefore, of the charge which in the common puddling furnace is converted 
into slag or cinder, in mine is not wasted or oxidised, but remains, and is 
converted into pure malleable iron. 

“ «The saving of fuel’ is accounted for thus:—In the common puddling 
furnace nat more than 43 ewt. of metal is admitted at one time, and this in a 
solid cold state. In mine, double the quantity is admitted, and that ina 
melted and fluid state. It is obvions that the time, fuel, and labour necessary 
for melting the iron are saved, and that double the quantity of iron is con- 
verted Irom a cast into a malleable state within half the same space of time.’, 
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THE PHILOSOPHY OF DESERT FORMATIONS. 
(Continued from page 42.) 


In vain, in this grand and universal wreck of by-gone existences, 
will the geologist look for the mixed material composing many of the 
older soils of Europe: the fossils of the one and of the other speak 
alike of a common origin, of causes similating to causes, effects to 
effects; but the mineral kingdom is still in its infancy, is still but par- 
tially developed: it has naphtha, bitumen, mineral pitch, and bitumi- 
nons rocks, but no coal: it has the metalloyds in their uncombined, 
and even in their combined state; but it has neither iron, copper, 
silver, tin, or other mines of metallic substance; and, where the me- 
tals are developed, as M. Guieiin truly observes, they are but superfi- 
cially disposed upon or near the surface of the earth: it bas no lacu- 
strine or terrestrial deposits, no aluminous clays, no formations analo- 
gons to the lias, no fossils which tell of its previous occupation by 
terrestrial forms of life; the beds of its lowest valleys and plains, as 
its most elevated tracks, denote the one common origin, and exhibit 
properties and fossil bodies common to both. Wherever the fresh 
waters descend from above, or percolate through the porous strata, 
there fertility appears; the soils of the desert, like the island in the 
midst of the ocean, when favourably disposed, teeming with vegeta- 
tion, and demonstrating by its abundance and the sterility around it 
that nature operates by general laws. Every locality has its local 
phenomena, and from no one portion can we take a sample as illus- 
trative of the one great whole; the groups and families of mollusca, 
the chains of reefs, and the beds of marl filled with reliqua, are all 
peculiar to their respective regions, and confined to that geographical 
area within which alone they can exist. To whatever depth these 
soils have been explored the same phenomena is presented to obser- 
vation, and in no one instance throughout these extensive tracks, on 
digging lor water, have vegetable earths or other products generated 
by their presence been discovered; tbey are alike deficient of the 
gems and metals common to older soils, or lands more favourably 
situate for their development and increase. In these localities dis- 
posed within rainy regions, or watered by rivers, the mineral kingdom 
is largely developed, and many of the metals towards the eastern and 
southern regions of Africa are found in abundance ; but the only metal 
generally disseminated over the virgin earth is iron in its oxidated 
state united with calx, or developed in saline beds in the form of 
iron glance; in this latter state it abounds in Mount Ormus in the 
Persian Gulf, which elevation is almost wholly composed of muriate 
of soda; beyond the state of sulphate, phosphate or carbonate, iron 
ore is rarely or never seen, and only where water is present. Again, 
in these soils, the stones continue for indefinite periods of time in 
the petrified state, similatiug in their general composition and cha- 
racter; and such is the case with desert sands, the ove and the other 
becoming translucent and crystalline, as they are exposed to the con- 
joint action of heat and water: thus in the river Nile, many of the 
sands are exceedingly beautiful, and other of the stones are converted 
into varieties of quartz and mineral gems. 

All the plains and elevations of the deserts are more or less im- 
pregnated with salt, and the greater part of the springs are so saline 
as to render the water wholly unfit for man or animal to drink. By 
the sea of Abyssinia, the salt exists in dry solid masses; the summit 
of the mountains which border the desert to the west of Grand Cairo 
present an immense plain, covered with a mass of salt extending over 
a surface of 30 or 40 square miles. In the Mesopotamian deserts 
there is an abundance of rock salt, much of it in very large transparent 
crystals. In the kingdom of Tunis, mount Had Delfu is entirely com- 
posed of rock salt, and in fact there are few parts of the desert where 
it is not to be found. The earths of soda and magnesia are also ex- 
ceedingly abundant, entering into the composition of rocks, and decom- 
posed masses of calcareous matter, and giving character to the marls. 

The hills which form the boundaries of Upper Egypt are all of 
fossil composition, some of them have passed by gradual transition 
into compact limestone, and when within the reach of the waters have 
assumed a quartzose structure: others are in the state of soft carbonate 
of lime, indurating as they become exposed tthe hot dry air, and 
the fossil shell fish contained therein are discovered in their various 
stages of conversion into chalk, from which state, on exposure to the 
atmosphere, they silicify,and eventually become Egyptian jasper. Many 
extensive formations are wholly composed of Cirrbipedes, pipe corals, 
ostre, &c.; the upper plains exhibit a great Variety of species in their 
fossilized state, particularly echini, ostra, radiati, and other fish of a 
calcareous nature; in some places the limpets and rock oysters are seen 
fossilizing as the rosks indurate; in fact their changes and re-combi- 
nations are, generally speaking, indefinite. Many of the hill ranges 
in the very heart of the Nubian and Suez deserts have a striking 
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similarity in character and composition, to the very recent formations 
bordering the Red Sea, being of a calcareous nature, and containing 
vast quantities of the same species of marine exuvie: the perpen- 
dicular fronts of both mark the action of the waters as they have 
slowly decreased, and their upper surface terminating in considerable 
plains covered with salt and fossil bodies; and where the dry hot 
sands have covered in the fossils for a series of ages, they have been 
preserved from change, so that when taken therefrom, pearl oysters 
have exhibited all their native freshness, as though recently abstraeted 
from the waters: they also contain aggregates of an indeterminate 
character between granite and sandstone, or limestone and sandstone, 
in which are numerous crystalline seeretions of sulphate of iron: 
some of the beds gradually assuming a lamellated appearance, the 
fossils and chalk being in alternate layers, as is often exhibited hy the 
chalk formations of this country. In some of the extensive valleys 
the whole of the fossil bodies spread over the surface are covered 
with a delicate bloom of sulphate of magnesia; in other places the 
eye is dazzled by the lustre reflected from crystalline salt or selinite. 

Green marble (serpentine) is very prevalent in the Nubian and 
Egyptian deserts, rose jasper in its various stages of formation, from 
the slightly adhesive mass of silicifying pebbles and calcareous mat- 
ter, until the whole of the aggregates become united by the silicious 
waters, jasper is exceedingly abundant, and Mr. Bruce mentions small 
pieces having green, white, and red spots, called in Italy Diaspo 
Sanguineo: the granites and porphyries sometimes form entire hills, 
and with marbles and limestone entire mountains; and the mountains 
bordering the sea, or those which receive the rains, have a reddish 
or brownish hue, the calcareous matter spreading over their surface 
having passed into various stages of change. Both Buchardt and 
Bruce speak of enormous masses of red granite, hornblende and rose 
quartz as being exceedingly abundant, particularly near the borders of 
the Nile, and in the rainy regions, It was from the leart of the desert, 
between Cosseir and the river Nile that the ancients quarried their 
fine granites, marbles, and porplyries. 

Of the phenomena of the desert, the moving pillars of sand are not 
the least remarkable. Bruce says, “we were at once surprised and 
terrified by a sight, one of the most magnificent in the world. In that 
vast expanse of desert (Waadi el Habsud), from W. to N.W. of us, 
we saw a number of prodigious pillars of sand at different distances, at 
times moving with great celerity, at others stalking on with a majestic 
slowness; at intervals we thought they were coming ina very few 
minutes to overwhelm us, and small quantities of sand did actually 
more than once reach us; again they wuuld retreat so as to be almost 
out of sight, their tops reaching to the very clouds. There the tops 
often separated from the bodies; and these once disjoined, and dis- 
persed in the air, did not again appear. Sometimes they were broken 
near the middle, as if struck by a large cannon shot. About noon they 
began to advance with considerable swiftness upon us, the wind being 
very strong at north. Eleven of them ranged along side“of us about 
the distance of three miles. The greatest diameter of the largest 
appeared to me at that distance as if it would measure IO feet. They 
retired from us with a wind at S.E., leaving an impression upon the 
mind to which I can give no name, though surely one ingredient in it 
was fear,” This phenomenon is common to the deserts of Nubia and 
Arabia, and generally occurs in plains surrounded by high mountains: 
it is produced in like manner as watersponts, by contending currents 
in the atmosphere, the upper and prevailing current being opposed by 
the other, changes its force of direction towards the earth, descending 
in a spiral form, and rebounding from the earth passes upwards within 
the vortex it creates, until it reaches the prevailing current, when it 
is immediately broken to pieces; the sands are preserved in their 
pillar like form by the encircling current, I have often encountered 
them in the Arabian deserts, with a sensation of pleasure rather than 
fear, for it does not appear that any danger exists either of being 
carried up by the whirlwind, or being choked by the falling sands, 

The Samiel (signifying angel ot death), sometimes termed the 
Simoon, is in reality dangerous and deserving its name, and instances 
of entire caravans having been overwhelmed are related by many bis- 
torians. While in the midst of an extensive plain where all retreat is 
cut off, it is seen advancing ina dull yellowish fog, extending from 
the surface of the earth to an inconsiderable heiglit; its outer edge 
las the copper colour hue of clouds preceding a hurricane in the 
West Indies; itssearching influence is felt long before it reaches you, 
and even the camel, shows symptoms of alarm, uttering loud cries; 
and every traveller falls prostrate with his face towards the earth to 
prevent suffocation. In one of the Waadis of Nubia I encountered this 
venomous blast, and as it passed over my prostrate form, every part 
of my body tingled as though innumerable sparks of fire had come in 
contact with the flesh. When blown over, which was in about ten 
minutes, I found my water skins dried up, and the sands on the wind- 
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ward side reaching to the saddle-bow of my camel. This terrific blast 
consists of sulplmretted hydrogen and carburetted hydrogen, and other 
noxious exhalations of the earth, uniting within their volumes an 
enormous quantity of burning sands, so exceedingly minute, as to be 
jovisible to the eye: it is said, and I believe truly, that no buman 
being can fully inhale this vapour without having the lungsirreparably 
injured, and instant death is very often the consequence. 

In some parts of the desert, towards the land of Abyssinia, about 
Narea and Caffa, there are imimeose marshes where the waters an- 
nually accumulate, until in the overflow they empty themselves into 
the beds of the rivers,—this gives a new character to the oceanic 
fossil soil, the grey marls are converted into a red bole, the sands in 
many places consolidate as sandstone, and much terrestrial matter or 
vegetable earth is blended with the various substances primarily com- 
posing these plains. Again a portion of these waters passes off by 
filtration into valleys disposed at a great distance from them, carrying 
with them the causes of effects manifest in the changes of fossil mat- 
ters into minerals. The entire Delta of the Nile is spread over a 
marine formation, being generally of a calcareous nature, or consisting 
of sands silicified, marine exuvie, and marls converted into clay in 
consequence of uniting with the overlying matters. 

The deserts, in whatever parts of the globe they are disposed, even 
exhibit phenomena peculiar to themselves, and as such at variance 
with the geological notions of the day; in our researches, no remains 
of lacustrine fresh water or land species have hitherto been found be- 
neath this marine strata, the organic character disappears the lower 
we descend, but, the lower beds, to the greatest extent known, consist 
of sands and ocean marls. We cannot therefore conclude that in the 
changes of this planetary body, the waters have experienced no 
diminution, but that the great preponderance of oceanic matter, com- 
posing in entirely ancient soils, as well as in recent formations, the 
phenomena of the deserts, and of newly formed islands and continents, 
all demonstrate priority of existence to the soils formed by the opera- 
tions of nature on dry land, and it is palpably manifest to all men that 
ihe ocean earths form the basis of land vegetation, and of all things 
preduced thereon by the influence of the atmosphere. 

In one of the preceding articles, has already been explained the 
reason why the term “terrestrial” is used to designate the earth or 
dry land, in contradistinction to the term “oceanic.” It is palpably 
manifest to men of even common sense, that there are organic species 
peculiar to the waters, and organic species peculiar to dry land: also 
that there are earths peculiar to the one, and to the other, as for in- 
stance vegetable earth and ocean marl: in reality the one and the other 
are the products of animal and vegetable organic bodies—ocean 
marl implies or embraces varieties, but vegetable earths do not, 
although much animal matter is blended therewith, they are in fact 
the earths of earths, species of dry land proceeding from oceanic earth; 
the term “terrestrial” in contradistinction to “ oceanic,” implies no 
contradiction. It has also been observed that gelatinous matter, 
whether generated by animal or vegetable specics favours the con- 
glomeration of silica, and there are few analytical chemists of the pre- 
sent day who will be found to dispute this acknowledged and palpable 
truth. I goastep beyond this and prove that gelatine favours the 
generation of silica. A correspondent holds it to be absurd to sup- 
pose that the comminuted particles of shell fish can be converted into 
sands, “The earthy matter in shells,” being, as the correspondent says, 
“wholly lime ;” truly this is some new discovery, the elementary con- 
stituents of living creatures of the deep are various, the most simple 
organization being purely gelatinous, others combine in their elements 
albumen and gelatine, with phosphorus; others with these, marine 
acid, the earths of sodium, &c.,—the abundance of these elementary 
compounds is manifest in the ocean slime, the phosphorescent light, 
and saline quality of the waters; the slime is the natural cement of 
the shells of mollusca, as it is the natural ond sole constituent of many 
species, the elements of the gelatine generated by living organic ac- 
tion, and forming other combiuations, become converted into albumen, 
and then again gelatine and albumen on the death of the anitnal, 
furm other combinations, entering the mineral kingdom with s¢/’ca, 
&e. Otherwise, whence comes the silica which constitutes full 
two-thirds of the entire bulk of the earth? it is not found in 
the waters oosing from the ocean beds, for the generation and increase 
of species, is invariably followed by the continuous increase of fossil 
Leds. Mr. Lyell would supply calcium from internal reservoirs. 
Whence will he derive his supply of silica and other earths? It is 
sai] that silica is composed of definite elements, so is the living 
organic body; in death this mathematical union is sometimes wholly 
dissolved, and other mathematical and mechanical combinations take 
place, the results being definite; undecompouoded bodies, defying 
the art of the chemist ta separate the elements of their com position 
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but being of necessity compound bodies, and therefore susceptible 
under same, thongh to us unknown circumstances, to change. 

To the highly intellectual body to whom I address myself, no sub- 
ject can be mere interesting than “ TuE ARCHITECTURE OF THIS 
EARTH;” from the elementary works alluded to by a Correspondent, 
they derive ideas of the general building, but from me they learn the 
nature and composition of the material, and the circumstances under 
which it was and is produced: geologists see the building through geo- 
logical spectacles clonded by crude i leas and contradictory epinions, 
and are told to rest satisfied with this general view, and not to look 
for foundations to the building or primary causes of its being, as that 
is not their province: I simply hold up the mirror of nature and 
permit men to judge for themselves. ‘Twenty years travel and obser- 
vation is worth at least double the quantity of closet philosophy. 
Geologists teach that crystalline rocks are produced from a previous 
heated liquid state. 1 maintain that aggregate masses are combined 
tagether by certain common bases or cements, and under the influence 
of long continuous atmospheric heat or chemical action. Geologists 
maintain that the material of crystalline rocks has been upraised from 
the interior of the earth; lam prepared to prove that the most elevated 
crystalline bodies are produced by atmospheric influences, and that they 
do not exist nt any considerable depth within the earth; geologists 
term these rocks primary, and say that the causes of effects thus 
manifest have universally ceased: I prove that many of them are 
recent, and that the causes of their formation are even naw mare 
active than ever they were. It was only a short time since that much 
learned eloquence was put forth by geologists to prove that from the 
geological character of the soil no coal could possibly be found in the 
Falkland Islands, but the existence of coal in those islands was well 
known to individuals at that time, and it has since been proved that 
there is abundance of coal, and that the great beds pass by gradual 
transition into this mineralized form, specimens of which are now to 
be seen in the “ Museum of Economic Geology.” Again, bodies every 
vear are added to the number of known undecompounded bodies. 
Who then shalt presume that natural philosophy is now perfect? 
Geology at present is a very uncertain and fluctuating science. 

The effects of heat and cold, water and atmospheric air, gases and 
vapours, upon bodies exposed to them, or chemically combining with 
each other, are palpably manifest to all men, however limited their 
sphere of action may be; the flowers of the garden, the grasses of the 
field, the creature which exists by the one or the other, all exist by 
sufierance of temperature and association. On the island wholly com- 
posed of marine exuviæ and sands, vegetable species, peculiar to that 
island, make their appearance, and as they generate and die off, or 
periodically shed their fruits, flowers, and leaves, so the formated soil 
becomes cavered with a coating of mould gradually increasing in 
thickness; the plants yield potash; whence is the potash derived? 
It cannot be from the oceanic soil, because in this soil potash has no 
place; and, again, its quantities multiply as vegetable matter in- 
creases; if derived from the soil, and eveninally returned to the soil, 
there would be no perceptible increase. It is not a constituent of 
ocean waters. If, then, it be an inorganic substance, whence can 
it be derived? Certainly not from the atmosphere. It cannot, there- 
fore, be primary, not being antecedent but contemporaneous with, as 
necessarily appertaining to, the vegetable body: under uther aspects 
the same plant yields sada and not potash, It is found as a constituent 
of many mineral bodies, and its presence truly denotes the presence of 
vegetable matter, lost in combinations with other compounds: afford- 
ing demonstrable evidence that the rock, of which it forms a consti- 
tuent part, assumed its consolidated form after this earthy matter was 
deposited, consequently that the rack is a secondary product. 


On THE ADVANTAGES OF EMPLOYING LARGE SPECULA AND ILEVATED SiT- 
UATIONS FOR ASTRONOMICAL OnsrRYAaTIONS, by C. P. Smyth. Esq.. in a paper 
lately read at the Astronomeal Society, the author adverts to methods 
proposed by Mr. H. F. Talbot fur the multiplication of copies of specula by 
means of the electrotype, and for observing astronomical objects with a 
telescope absolutely fixed. by means of a revolviag plane mirror, which me- 
thods he considers might, if carried out, produce great aa in 
astronomy. Amonegsi the advantages of the latter method he enumerates 
the following, arising chiefly from the unlimited focal length which it wanld 
be possible to give to the mirror: First. The obviation of the necessity of an 
accurate parabolic shape for the reflector ; Secondly, The magnifying of the 
Image without distortion or colour ; Thirdly, ‘Che small effect which tnaceu- 
racies of the screw af the micrometer would produce, eye-pieces of law 
power being employed ; Fourthly, The elimination of errors dependent on 
the contraction or expansion of the tubes of telescopes; and lastly. The 
advantage pt having the eye ina fixed position. The author then enlarges 
on the advantages which would attend the use of such a fixed telescupe if 
placed on the slope of a high mountain, with the object-mirrur and the eye- 
(eis eed on piers, and separated by a considerable interval, the mirror being 

eaeath, 


1844.] 


GRESHAM COLLEGE. 
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Scale 12 feet to l inch. 


In our last volume, p. 276, we gave a plate showing the Basinghall 
Street front of Gresham College, at which time we made some obser- 


vations on the merits and demerits of the building. We now exhibit 
the minor front in Cateaton Street, whieli has less pretensions to dis- 
play. 


ON THE PYRAMIDS OF EGYPT. 
By J. J. Scores, Esq., Fellow. 
(Read at the Royal Inslitute of British Architects.) 


About three years sinee the two first parts of the magnificent work 
of Colonel Vyse on the Pyramids of Egypt, were presented to the 
Institute, and Mr. Seoles then read a paper on the subject of the dis- 
eoveries made by Colonel Vyse,and described the pyramids at Ghizel. 
On the presentation of the concluding number of the work, he took 
the opportunity, on the last meeting of the Institute, to resume the 
subject and to describe the further diseoveries which have been made 
in the pyramids situated at Sakkarah, Dashhour, and other places in 
the “Faioum ; and which are delineated inthe third number from 
drawings by Mr. Perring, the civil engineer, under whose direction the 
various excavations were made at the expense of the gallant Colonel. 

There appear to be thirty-nine pyramids in Middle and Lower 
Egypt, alt of which have been explored by Mr. Perring. They are 
situate on the western side of the Nile, chiefly on the desert hills, 
pay eying a space measuring from north to south of fifty-three English 
miles. 

The first pyramid described by Col. Vyse is known by the name of 
Abou Roash; the base is 320ft. square. The bulk of it is built of 
the mountain roek, (a sort of hard ehalk,) whieh has been reduced to 
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a level around it, and the defective places have been made good with 
masonry. No part of the external easing is to be found; indeed the 
edifice was not probably ever completed or raised to a considerable 
height. A passage about 160 ft. long, commeneing on the north and 
descending at an angle of 22° 35! leads to an apartment about 40 ft. 
by 15 ft.; above it smaller chambers appear tho have been constructed 
similar to those in the king’s chamber in the great pyramid of Ghizch, 
called “Chambers of Construction,” because they relieve the lower 
part from the superincumbent weight. Near to the pyramid are 
heaps of broken granite, which may be the chips of the blocks for 
the extreme casing; the blocks themselves probably have been re- 
used in modern times, as the pyramids have been a sort of quarry for 
ages past. The fragments, though granite, crumble to pieces upon 
being handled, and are much decomposed, either from great antiquity 
or from an exposure not merely to the corroding air of the desert, 
but also to the moist winds of the Delta. The commen saying that 
it never rains in Egypt, only applies to the upper country. In the 
Delta, extending from the sea to the district of the pyramids, rain 
is frequent and copious, and it was noticed that persons have arrived 
at Alexandria and remained there some time, subject to continual 
rain, and bave left with the impression that it always rained in Egypt, 
althongh their idea belore visiting the country was, that there it never 
tained. 

The next pyramid is situate at Rhegah. Mr. Scoles here re- 
marked that the names given to the pyramids and by which they are 
known, are derived from the villages nearest these monuments, and 
have no reference to their ancient names, though frequently the site 
of an ancient city is to be traced in the modern name of the viliages 
in the vicinity. This pyramid of Rhegah is curious, on account of 
being carried up in two iuclines, like a pyramid at Dashhour. 
Mr. Perring did not succeed in discovering any entrance to il; 
but in the course of his excavation he discovered fragments of stone 
sculptured and coloured, and some marked with golden stars upon a 
dark blue ground, as if belunging to the ceiling of an apartment. 

At dbouseer are five pyramids, some tolerably perfect; Mr. Perring 
experienced great difficulty in exploring the interiors, as large masses 
of rubble masonry constantly fell in and serionsly injured sume of the 
explorers. The interior of three of these pyramids are similar in 
their arrangement. The entrance passages leading from the centre of 
the northern fronts are at first inclined and afterwards horizontal. The 
apartments in the centre, range from east te west, and are covered by 
inclined roofs, formed of several courses of stones. The bulk of the 
northern building has been in the first instanee carried up in degrees 
or steps, and afterwards completed in the pyramidal form. The 
masonry in general is very rude, consisting of rough blocks of various 
sizes put together like rubble work with Nie earth instead of mortar. 
The passages are lined with granite and were closed by porteullis of 
granite; this material was apparently introduced to give strength to 
the masonry where its solidity was weakened by passages, &c., and 
as an additional seeurity there had been three tiers of roof blocks 
over the ebamber, and the base of the upper tier had been carried 
beyond those of the lower, in order to distribute the pressure over as 

reat a base as possible. These blocks were of immense size, some 
45 ft. long, 9ft. wide, and 12 ft. thick, and yet so completely had they 
been destroyed by the indefatigable exertions of the people who 
broke into these pyramids, that ouly twa perfect blocks and fragments 
of two others remain. The marks of wedges were every way visible, 
but Mr. Perring observes, it is difficult to imagine any power but that 
of gunpowder could have effected so much destruction. A recess in 
the casing above the entrance appears to have been intended to re- 
ceive an inscription like that, as we are informed by Diodorus, was 
placed over the entrance of the third pyramid of Ghizeh; and this 
circumstance may account for the inscription said by Herodotus and 
by other authors to have been seen upon the great pyramids. In one 
of the Abouseer pyramids blocks of granite filled up the entrance 
passage and remained in their original positions, clearly proving that 
the interior of the pyramids was not intended for any astronomical 
purposes. The pyramids of Ghizeli had the passages similarly filled 
up, and the violators of these monuments of the dead bad in the first 
instances forced a way down tu the chambers through the solid 
masonry. 

The larger of these Abouseer pyramids was built insteps or degrees 
covered over with flat stones, and the space between these and the 
pyramidal casing was perhaps filled up with a rubble work of smaller 
stones. The mortar used in this pyramid was composed of Nile earth 
mixed with a small quantity of lime or pounded limestone, In this py- 
ramid we have a specimen of the durability of wood, for a long piece 
of this material hud been worked into the masonry, which thoogh rather 
shaky, was completely suund,and must bave been built in the masonry 
atthe time of the original creation of the building, a considerable 
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portion of the same still remaining inclosed among the stones that 
have not been distnrbed, and the mortar adhering to its surface, which 
could only have taken place when it was first laid on. A portion of 
this very piece of wood is in the British Musenm. In the smaller 
pyramid the apartment was 12 ft. 2in. long, and JOft. Gin, wide; 
the roof was covered with blocks laid harizontally, and which had 
given way. 

At Sakkarah are eleven pyramids and a large building called the 
Throne of Pharaoh. They are built of stone, and are much decayed, 
except the large one, which is bnilt in degrees, and this and another 
towards the north-east are the only two at present open. Mr. Per- 
ring has given a sketch of these pyramids, and that gentleman re- 
marks that Bruce probably alluded to this view, when he observed 
that “the traveller is lost in the immense expanse of desert, which 
he sees full of pyramids before him—is strnek with terror at the nn- 
usual scene of vastness, and shrinks from attempting any discovery 
among the moving sands of Sakkarah.’ Inthe second pyramid the 
regular inclmed passage in the centre of the northern front remains 
closed up with masonry. The two apartments have pointed roofs, 
the blocks which form the sides are not laid in horizontal beds, but 
are laid on an inclined plane like the beds of the queen’s chamber in 
the great pyramid of Ghizeh. 

The great pyramid of Sakkarah is called by the Arabs, Haram el 
Modarrggeh, “ The Pyramid of Degrees.” It is evident that the ex- 
terior of the edifice originally coosisted of six degrees or stories, 
varying in height and gradnally diminishing in height towards the 
top, each of which had the shape of a truneated pyramid, and was 
successively smuller than that below it; bnt by the effect of time and 
violence, the whole of the eastern and nearly the whole of the 
northern aad of the southern sides of the lowest tier have been re- 
moved. Two attempts have also been made to force an entrance on 
the southern side, and the French are said to have employed artillery 
for the purpose. The bnik of the masonry consists of loose rubble 
work, and is inclosed by walls about 9ft. in thickness, and are com- 
posed of rudely squared stones set to the angle of the face; and the 
breadth of the building from north to south has apparently been in- 
creased by an additional wall on each of these sides. The walls of 
the lowest tier are 10 ft. thick. The mortar is ol various kinds, but 
it is principally composed of the gravel of the desert and of lime, or 
of Nile earth, and of small pieces of calcareous stone. The face of 
each story has an angle of 73° 30’ with the horizon. The entrance 
is in a pit which opens into a passage partly horizontal and partly 
inclined, leading to the lower part of the large apartment. Near the 
entrance of the passage is a hole forthe pivot of a door. Another 
passage from the northern front leads tothe same apartment at 7ft. Gin. 
above the floor. A third entrance from the same front communicates 
with a recess in the upper part of the apartment. A fourth entrance 
proceeding from a pit on the sonthern side, communicates by a hori- 
zontal gallery with another recess 7Uft. above the floor of the apart- 
ment. The gallery is an excavation, but as the rock above it was not 
of sulficient thickness to snstain the weight of the superiucninbent 
masonry, the ceiling is snpported by a row of 22 short colminns formed 
with blocks of compact limestone. The colnmns have been bronght 
to their bearings hy wedges of wood. The southern end of this gal- 
lery did not seem to have been previously visited, as nearly 30 u.um- 
mies were found in it apparently undistnrbed. They had neither 
coffins or sarcophagi, but three or four had painted decorations; they 
were enclosed in wrappers with pitch and bitumen: but as Mr. Per- 
ring did not meet with any of the objects nsually deposited with 
Mummies, excepting some of the common stone idols on the body of 
a female, he therefore concluded they were the bodies of persons 
employed on the building. 


The large apartment (measuring 24 ft. by 23 ft, and 77 ft. high) is 
an excavation. The original ceiling was examined by the help of 
torches made of greased rags, and ascertained to have been formed 
with planks, snpported by a platform of timber, consisting of cross 
bearers of oak, larch and cedar, and of two principal beams of oak 
about 18 by 12, and strutted from each side by angle pieces. The larch 
was in the sonudest state. Beneath the floor of this large apartment, 
which consists of blocks of granite 3ft. Gin. to 4 ft. Gin. thickness, a 
remarkable chamber 10 ft. long, 5ft. 4in. wide, and 5ft.4in. high 
had been formed; the entrance to it had been closed by a conical block 
of granite shaped like the stopper of a bottle, above four tons weight. 

The Baron yon Minutoli supposes this chamber to have been the 
place of an oracle; but Mr. Perring is of opinion the place was in- 
tended for a treasury, because there did not appear any secret en- 
trance by which a man coald easily have got into it, and because the 
ponderous block by which it was closed did not seem fitted for mys- 
terious purposes, as a number of men and machinery also would be 
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required to raise it; because likewise no acoustie effeet was pereeived 
whieh wonld peculiarly qualify the place for an oracle. 

The floor of the large apartment was supported by pillars of loose 
masonry wedged up with wood to an uniform height; broken pieces 
of wood, crooked branches, &e. have been inserted between the pil- 
lars to tie them together. The extensive employment of wood is 
peculiar to this pyramid. There are other smaller apartments in this 
pyramid. The doorway in one of them is bordered with hierogly- 
phies in relief, and small stars in relief are sculptured on the headings 
of this and another doorway. 

The sides of some of the apartments are ornamented with rows of 
convex pieces of bluish-green porcelain about 6 in. by 44 in., inseribed 
on the back with a hieroglyphic, the impression of which remained 
onthe cement. The porcelain had been removed. At the back of 
each piece of porcelain was a projection pierced throngh with a hole, 
into which the moist stucco upon the wall entered (the stucco was 
composed prineipally of plaster of Paris); in some instances to iu- 
crease the adhesion the wall was also perforated in the same manner. 
This pyramid differs from the rest in many respects. It is the 
only one in Egypt the sides of which do not exactly face the cardinal 
points, the northern front being 4° 35‘ east of the trne north. It 
differs inthe form and mode of building, in the nnmber and complexity 
of the passages and apartments, having four entrances, one being 
on the southern side; by the hieroglyphics and peenliar ornaments 
on the walls of the chambers, and also in containing a large apart- 
ment covered with timber. The remaining pyramids at Sakkarah are 
very much ruined, and have not any peculiar arrangements or con- 
sirnction to require particnlar notice. The throne of Pharaoh, so called, 
from an Arabian tradition that an ancient king of Egypt erected it 
for his seat, is a pyramidal building, composed of very large stones 
and constrneted in two degrees or stories. The materials consist of 
coarse calcareous stones, in which are semi-petrified oyster shells. 
The building has no doubt been a tomb, but no entrance has been dis- 
covered. 

At Dishhour are three pyramids of stone and two of ernde brick. 
The north stone pyramid is the most perfect of any in this district. 
The stones are laid in horizontal courses, and the masonry is good ; 
the angle at the apex is nearly a right angle, and the building has on 
that acconnt a handsome and solid appearance. The usual inclined 
passage leads to the chambers abont 12 ft. wide, which are covered 
over by the courses of the walls over sailing about 6 in. on each side, 
leaving the ceiling lft, 2 in. in width. 

The southern stone pyramid is built in two inclinations, so that the 
lower part has the form of a truncated and the upper that of a per- 
fect pyramid, which mode of construction, according to Sir Gardner 
Wilkinson, was probably aecasioued by a desire to complete the 
building more quickly than it was at first intended: this conjectnre 
was in some degree confirmed by Mr. Perring’s researches, by which 
it appeared that the upper part had been carried up with less care 
than the lower, and was alsu composed of smaller stones; but what- 
ever may have been the cause, all architects must agree with Mr. 
Perring that the effect is nupleasant, and very inferior to that of the 
other regular formed pyramids. The beds of the casing stones are 
not horizontal; but incline downwards towards the interior of the 
edifice, in order probably to obtain greater solidity, as likewise to 
save the materials, as less of the external faces of the stones thns taid 
would require to be worked away to eomplete the exterior of the 
building. This inclination, however, is not uniform, nor at right 
angles to the exterivr, but it seems to be regnlated by the shape of 
the blocks. The usual inclined passage leads to several chambers, 
which are covered by the side courses approacning each other. 

The northern brick pyramid is composed of crude bricks I6 in. 
long, Sin. wide, and from 43 in. to 5) in. thick, some composed of al- 
fuyial soil, some of sandy loam mixed up with Nile earth and a little 
straw. Ail the bricks are remarkably sold, laid principally in courses 
from north to south, occasionally iutersected by courses from east to 
west. The bricks were bedded in, and the interstices between them 
were filled in with fine dry sand. The bricks were marked on the 
upper surface, by means of the fingers, with different signs, ap- 
parently according to their qnality and also according to their posi- 
tion. ‘The most osual mark had been made by two fingers about I in. 
apart, having been drawn down the middle. This building was cased 
with stone, and it was supposed that stone might have been also em- 
ployed in their interior for the construction of the apartments, or 
that the interior might afford additional proof of the antiquity of the 
arch, because ceilings to any extent could not have been formed with 
bricks in any other manoer; bnt with all Mr. Perring’s excavations 
and researches, he could not discover any entrance or apartments 
within, but le discovered a very enrions and interesting made of 
forming a foundation. It seems that the stony surface of the desert 
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had been made level by a layer of fine sand, and confined on all sides 
by a stone platform 14 ft. Gin. wide and 2ft. 9in. thick, which sup- 
ported the externul casing, and the pyramid was built upon the sand, 
which is firm and solid. Mr. Perring has met with many other in- 
stances in Egypt where sand had been thus used, and provided it be 
retained in its place it apparently may be depended upon. The 
blocks composing the platform were laid upon four courses of bricks. 
Several of the blocks of the casing were held together by stone 
cramps of the double wedge form. 

According to Herodotos, Asychis, the successor of Myserinus, 
added lofty propylea to the eastern front of the temple of Vulcan, 
and froma desire to surpass his predecessors, constructed a pyra- 
mid with bricks, upon which was this inseription—* Do not degrade 
me by comparing me with the pyramids boilt with stone, which I 
excel as much as Jupiter excels the other gods, for those who built 
me thrust poles into the lakes, and collecting together the mad which 
adhered to them, they made bricks, and thus they constructed me.” 
The pyramid in qnestion has been snpposed by Mr. Hamilton and by 
other good authorities, to have been built by Asychis: and in support 
of that opinion it may be observed that it is the most considerable 
pyramid bailt with bricks, and that it is near the other pyramids 
bailt with stone, with which it might have been compared, and also 
that it is within a short distance of the Temple of Vulcan, which 
Asychis had so considerably embellished: the solidity of its con- 
struction is likewise remarkable, not a single brick appears to have 
settled from its place; and although the boasting terms of the in~ 
scription has excited much surprise, it is difficult to imagine a mass 
more solid and also more durable, as long as it was protected by an 
external casing of stone from the effects of the atmosphere. It is 
certainly, therefore, as superior to those built with common stone 
rubble, as Jupiter may have been supposed to the other gods. As the 
whole of the bricks are not composed of alluvial soil, the latter part 
of the inscription can onlv refer to those formed of the mud or clay 
drawn out of one of the sacred lakes. Jf it be urged that this py- 
ramid coold not have been built by Asychis, because from having been 
cased it must have had the appearance of stone, it may be remarked, 
that all the brick pyramids in Egypt (which are four) appear to have 
been covered with stone; and likewise that the above-mentioned in- 
scription would have been unnecessary had the material of which the 
pyramid was formed been apparent. 


The southern brick pyramid is much destroyed, and Mr. Perring 


did not discover any traces of the chamber, the roof of which is stated 
by Dr. Richardson and others, to have fallen in, nor did he perceive 
any considerable settlement. It is built in the same manner, but not so 
carefully, as the other brick pyramids. The bricks contain a greater 
quantity of straw, and vary from [5fin. to 13zin. long, and 7zin. to 
Glin. wide, and 54in. to 43in. thick. The upper surfaces have been 
marked with the fingers. 

The pyramid of Meydoom is called the false pyramid, because the 
base is supposed to have been formed out of a knoll of rock, and it 
certainly has that appearance. The base is about 530 ft. square, and 
124 ft. Gin. high. It is formed in three degrees, each having the 
form of a truncated pyramid, at an angle of 74° 10’. The blocks are 
of compact limestone 21t. thick; they are laid at right angles to the 
external face, und have been worked and put together with great skill. 
The entrance was not discovered. Mr. Perring thinks the whole has 
probably been covered with large ansquared blacks, so as to complete 
the shape of aregalar pyramid. The appearance is very striking from 
the river, and particularly commanded the attention of Mr. Scoles 
and his fellow-traveilers in passing up the Nile. 

The [Hahoon pyramid is built round the knoll of a rock, which is 
nearly 40 ft. higher than the base; the rock has been faced with crude 
bricks, and a saperstracture has been erected over it, composed of the 
same material, aud supported by walls of stone which proceed from 
the centre of the edifice. The bricks are laid in a mortar formed of 
Nile earth, as high as the walls extend, and above them m gravel. 
They measure 163in. by S$in., and about 52in. in thickness, are well 
worked, and are Jurmed of Nile earth, mixed up with various propor- 
tions of chopped straw, and are marked with the fingers as at Dash- 
hour, 

Another ruined brick pyramid exists at Howarah: the bricks laid 
in fine gravel. No entrance to it fins been discovered. There are 
three other pyramids,two at Biahhmo and one at E} Koofa, both built 
of stone, but of small dimensions. 

Most of the pyramids have been conneeted with the plain by in- 
clined canseways formed of large blocks of stone, some with a parapet 
wall on each side. These inclined roads were no doubt originally con- 
stracted for the conveyance of the stone, and of the other materials 
used in the erection of the pyramids, but they seem afterwards to have 
constituted the regular approaches. Herodotus mentions that they 
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were adorned with the figures of animals, which were probably either 
sculptured hieroglyphics, or an avenue of sphinxes; and at Abousecr 
fragments of black basalt, at nearly equal distances, were foand on the 
causeway. Pavements about two feet in thickness extended aruund 
the buildings, and where the rock was low the pavement was placed 
upon a layer of saud. 

The pyramids correspond in their general arrangement; with one 
exception their sides are placed exact to the cardinal points; and in 
the excepted one the difference is only 4°35’; the entrances are on 
the north side (the pyramid at Sakkarah being the only one having, 
in addition, an entrance on the south side), and in having the inclined 
passages leading to various apartments, which passuges, to a con- 
siderable way down, have been filled up with salid blacks of stone or 
granite of the exact size of the apertures, 


The discovery of sarcophagi, mummies, and other memorials of the 
dead, show that the pyramids were used for tombs, and the filling in 
of the passages with solid blocks proves that the interior could not 
have been used for astronomical purposes, and the question of those 
passages having been constructed for the purpose of seeing the Polar 
Star is set at rest by that circumstance; and Colonel Vyse, in his 
desire to further elucidate the question of the astronomical theory, 
commoanicated with Dr. Herschell, and has appended that distingnished 
astronomer’s reply, which is to the following effect, viz.:—" That 4,000 
years ago the present Polar Star, or Ursa Minoris, could by no possi- 
bility have beenseen at any time in the twenty-four hours through the 
gallery in the great pyramid; but that the star e Draconis was at that 
time the Polar Star, and as it is comparatively insignificant, and only 
of the third magnitude, if so much, it can scarcely be supposed that it 
could have been seen in the day time, even in the climate of Ghizeh, 
or even in such a recess as the inclined entrance of the Great Pyramid, 
though it would have been directly in view of an observer stationed 
in the descending passage. No other asfronomical relation can be 
drawn from the table containing the angles and dimensions of the 
passages, for although they all point within five degrees of the polc 
of the heavens, they differ too much and too irregularly to admit of 
any conclusions, The exterior angles of the baildings are remarkably 
uniform, but the angle of 52° is not connected with any astronomical 
fact, and was probably adapted for architectural reasons.” 


Cal. Vyse’s work also contains some valaalle information in the form 
of notes by Mr. Birch, of the British Maseam, upon the hieroglyphics 
discovered in the pyramids, with reference to the dates, pre-nomens, 
and royal standards of the monarchs by whom the pyramids were 
erected ; but many of these hieroglyphics are quarry marks, some 
in red ochre, bat instead of having been inscribed, like those on 
the pyramids at Ghizch, upon stone brought [rom the Mokattam 
quarries, they were found also upon blocks quarried on the spot, and 
Mr. Birch observes—“ This is remarkable; in the former instance 
they may have been intended to distinguish the materials which 
had been prepared for a royal edifice, bat in the present case their 
use is not obvious, and they can only have served to denote the 
founder of each particalar pyramid.’ Bat Mr. Harris, an English 
merchant, who has been resident in Egypt above twenty years, in 
a letter to Mr.Perring gives a more matter of fact meaning, by suppos- 
ing that these incriptions were directions to guide those who em- 
barked the stones at the quarries, who conveyed it to its destination, 
and who built it when there, and that some of the characters indicate 
the building for which the stones were destined, and others the posi- 
tion in which they were to be placed, and that these directions could 
not be necessary to all the stones of a building, bat would be requisite 
for all or most of thase composing the linings of the chambers, passages, 
and other particular positions. 

The desecration of these magnificent mausolez by the intombment of 
subjects, as the inscriptions relate to the interments of a royal scribe 
anda military chief, isa surprising lact, which cannot now be satisfac- 
torily accounted for; although history informs us that the memory of the 
monarehs who erected some of the pyramids was not held in mach 
veneration. 

As regards the period in which the pyramids were erected Mr. Scales 
could not offer any satisfactory opinion; by some authors they are placed 
more than 2,000 B.C., or about 4,000 vears since ; by others 1,200 years 
later, or only 2,300 since. This latter opinion is supported by Mr. 
Wathen, an architect, who, in his work on the arts, antiquities, and 
chronicles of ancient Egypt, from observations made in 1839, has very 
fully entered into this subject, and supposes the spoils, the gold and 
silver, tuken from the Temple of Solomon, by the king Shishak of 
Seriptare, 970 B.C., were applied to build these pyramids, and the 
author bas given some curious dissertations on the chronology and 
dynasties of ancient Egypt. Many circumstances show that those 
at Ghizeh were the first erected, and that the pyramids of Dash- 
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hour were constructed in imitation of the stone ones, and to have 
been formed of bricks on account of the comparative cheapness. 

The circumstance of many of these pyramids being carried up in 
degrees or steps, agrees with a passage in Herodotus relative to 
the mode of bnilding the large pyramid, which he describes as fol- 
lows :—“ This pyramid (the large one),” he says, “ was constructed in 
the manner of steps, by some called parapets, by others little altars; 
sucli being its original construction, they raised the remaining stones 
with machines made of short pieces of wood, from the ground to the 
first layer of steps, and when the stone was let down on this, it rested 
on a second machine standing on the first layer, from this it was drawn 
to a second layer, where another machine lay to receive it, for there 
were just as many machines as layers of stones, or perhaps, continues 
Herodotus, they transferred the same single portable machines to each 
layer on removing the stone, and thus the upper part of the pyramid was 
first finished off, then the next part, and last of all the lower ground 
part. Now these parapets as they are termed correspond with the 
side degrees or plitforms, as we would call them, seen in these pyia- 
mids, and on which the machines were placed; for the small steps 
formed by the sets-off of each course, as were seen in the large pyra- 
mid, previous to the insertion of the casing stones, would not have 
been wide enough for the machines to rest on.” 

The word parapet, as used in the translation, does not mean a pro- 
tecting wall to a platform, as we in general understand it, but evidently 
the platform, and in the North of England it is so applied at the pre- 
sent time, and the foot pavement is called the parapet. 

As connected with the pyramids, Colonel Vyse has given an ac- 
count of Captain Caviglia’s excavations in 1818 in front of the sphinx ; 
when he discovered the steps, and a small temple in front of this 
gigantic figure, which is cut out of the solid rock. The paws stretch 
out 50 ft. in advance, and are built of masonry. That the monument 
is imposing in its aspect, cannot be doubted ; butinits delaced state, it 
is ditlicntt to perceive (to quote the words of the explorer) “the 
contemplative turu of the eye, the mild expression of the mouth, and 
the beautiful disposition of the drapery at the angle of the forehead,” 
which rivetted so much the attention of Captain Caviglia. 

Mr. Perring has annexed some remarks on the measure by which 
the pyramids were built, with reference to the cubit. The length of 
the ordinary cubit, as the name implies, was the distance from the 
elbow to the middle finger, containing six lands breadth, each of 
which was divided into four finger breadths. Mr. Perring says the 
dimensions of the pyramid agreed with a cubit as described in Ezekiel 
chap. xl. v. 5, In the man'shand a measuring reed, of six cubits long 
by the cubit and a hands breadth,’ and therefore contained seven 
hands breadth, equal in English feet to 1'707 ft, and that by this 
measure a general agreement is obvious in the dimensions of the 
building. 

The stone arched tomb near the great pyramid, named after Colonel 
Campbell, the Corsul in Egypt, was next referred to; by some called 
the Nile girt tomb, being placed in a pit 30 ft. Gin. by 26ft. 3in. wide, 
and 53ft. deep, surrounded by a trench or uarrow canal 5 ft. 4in. wide 
and 73ft. deep. The bottom course of slabs 5ft. in length was 
bedded on a layer of sand 2 ft. 6 in. thick, (another instance of 
this mode of forming an artificial foundation), and the side walls were 
formed with small stones. The ceiling of the chamber is formed 
of slanting stones, with a horizontal one or stretcher between, making 
the middle part of the ceiling flat and the sides inclined. Immediately 
above this ceiling an aclh commenced, which covered in the upper 
chamber; the intrados of this arch formed the segment of a circle 
which had a radius of 6ft. 2in., and aspan of Ilit, was 3ft. 10in. 
thick, composed of four separate courses, each well breaking joint. It 
had not been built upon a centering observes Mr. P. (but how he ascer- 
tained this does not appear.) The stones were 4 ft. long and 15in. 
broad. Those of the first course had been cut to tit the joints, which 
radiated from the centre; with this course great care bad been taken, 
but in the other rings the stones were rectangular and packed up at 
the back with chips. Each course was separately grouted with fluid 
mortar. The masonry was beautifully worked, and the joiuts were 
scarcely perceptible in the interior. The undersoil of the stones of 
the iuuer course of the areh have had the arrisses taken off, and were 
tooled round so as to resemble rnsticated work. 

There were indications that the central excavation and the trench 
also was covered by an arch, and the whole was probably covered by 
a pyramid. From an inseription on this monument, the tomb was 
made fora scribe named Ohaikop, either during the reign of Psam- 
meticbus I., anterior to GU4 B.C, or of Apries, posterior to 570 
B.C. This tomb contained three sarcophagi: one of the granite and 
a fragment of the busalt one is now in the British Museum. 

This arch being in the present day one of ordinary construction 
would not have required so full a description, if it were not about 
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the oldest stone one we are acquainted with; it shows that the prin- 
ciple of the arch was well understood at the time, and that many 
arches had been previously formed. ‘I'he brick arches in the tombs 
at Thebes are of much older date, according to Sir Gardner Wil- 
kinson. 

It was worthy of notice that the arcli of Campbeil’s tomb has no abuts 
ments and stood by itself, and its resemblance to the form of the 
sewers in the City of Westminster, must be apparent to every one 
conversant in that mode of building. 

It was singular the Greeks, with these examples before them, did not 
construct arches (the curved form for ceilings being much used), and 
that the introduction of the arch was not, with these exceptions, more 
general, at least, in Egypt; and Mr. Scoles expressed himself on this 
account sceptical on the subject of the antiquity of these arches. He 
was of opinion that the arrangements aud dates of the dynasties by 
Egyptian antiquaries, was not so satisfactorily based as to make it clear 
to his mind that the periods in which the kings lived, in whose reign 
these arches are said to be built, was free from the suspicion of error, 
and he concluded his paper by remarking, that the descriptions he 
had given of the pyramids, and other buildings, was entirely taken 
from Colonel Vyse’s work, and that in general he had used the very 
words of the text. 


REVIEWS. 


ARCHITECTURE OF THE REtGN OF GEORGE JIT. AND THE REGENCY. 
Pictorial History of England. 


Historia quoquo modo delectat, says the great Roman orator; but he 
would probably have greatly altered his opinion, had he lived to read 
history as it is sometimes written now-a-days. Most assuredly we 
have not received so much delectation or disappointment from the 
eoncluding—and what we hoped to find the most interesting chapter 
of all on the history of English architecture and art iu the “ Pictorial 
England,” the ground to be passed over being quite fresh, and conse- 
quently affording scope for original remark, and something more 
stirring than the mere echoes of long established opinions. We 
should have thought that any writer qualified for the task at all, would 
eagerly lave availed himself of the opportunity su offered, to enter 
tolerably into critical remark upon the several architects and their 
works, of the period under review. Possibly we may wrong the 
writer himself, for the work being by various hands and literary as- 
sistants, subject to the control of the editor in chief, it is nut at all un- 
likely that his manuseript may have undergone a goed deal of pru- 
ning and curtailment; and should such be the case, we really compas- 
sionate him, it being one of the hardest miseries of authorship, except 
toa mere hack, who cares for nothing bevond his pay for the job, 

However, we have only to take what we find, just as itis; and 
must therefore report of it as being an exceedingly rapid and con- 
densed sketch, in which several names are merely catalogued, without 
comment of any kind—so that they stand like shadowy ghosts, of 
whom we are left to guess whether they are destined for Elysium or 
Hades. 

Sir John Soane, indeed, may be said to be here put into the former 
place, and he is spoken of at much greater length than any une else. 
He is, besides, the only architect complimented with lus portrait; 
but his spirit, we suspect, woold not be a little perturbed, could it 
behold it, since this must be some degrees more offensive than the 
unlucky one painted by Maclise, which caused at the time such ire 
and so much rumpus. 

But before we proceed to the estimate of Soane’s professional 
character, we will quote an excellent remark from the opening para- 
graph of the architectural portion of the chapter. 

“The exquisite refinement of Greek art, as it had been revealed by 
the great work of Athenian Stuart, and the other researches and pub- 
licatiuns to which it had given rise, had suddenly atfected the public 
mind in a manner which left little room for the exercise of the judg- 
ment, and Greek art was anfortonately adopted, not as a prencipie, bat 
asa fashion. The reproduction of its forms was demanded without 
reference to the [propriety of their application, or tu the relations 
which essentially constitute the beauty of architecture. A system 
which reduced the art and science of architecture to the appropriation 
of ready-made temples, and dispensed with so much of the burden of 
study and thought—a faith, m art, whose yoke was so easy—couli 
scarcely fail to attract disciples; and Greek architecture (so called) 
came into existence iu England in the most abortive shape in which the 
narrowest spirit of imitation could produce it.” 
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This is excellent; and the concluding words, which we have marked 
by italics, point out, in the clearest manner, one most mischievous 
radical error in the system of our Anglo or psendo-Greek style, which, 
owing to opposite elements being merely brought into contact, instead 
of being, as far as possible, reconciled together and harmonized, is for 
the most purt a patehed and piebald one, and generally hald enough 
in all other respects. Let us hope, then, that this sonl-less, mechanical, 
Brommagem Greek has had its day with us; for though a great deal 
of it will hardly outlive the century, there are, unhappily, some “ monu- 
mens” in it which will record the classical dullness of the period when 
they were erected. 

In the same degree as we cordially assent to the opinion above 
quoted, do we differ from that expressed by the writer in what he 
says in regard to Soane. Great praise is undoubtedly due to Sir John; 
he pursued his art, con amore, at all events—which is more than can 
be said of every one who writes himself arehiteect;—he ventured to 
think for himself, and to break through the trammels of mere rules, 
and he eertainly was fertile in ingenious ideas, expedients, and con- 
trivances; this we readily admit, but never can we subscribe to the 
opinion, that the “great merit of his peculiar style is to be found in 
consistency of detail;” or that his compositions “ derive, from a detail 
based on the purest examples of antiquity, and always harmonious, a 
eharacter more essentially Greek than ean ever be attained by the 
most literal transcript of Greek art, misunderstood and misapplied.” 

Of course what is misunderstood aud misapplied is bad, and so far 
mueh of Soane’s detail may be greatly preferable, but it does not 
therefore follow that it is entitled to be described as a Grecian eharac- 
ter. The truth is that although, after he first began to do so, he was 
always aiming at a style of his own, he never wrought out for himself, 
even the consistent elements of one: he just got up to a certain point, 
and there stuek fast, unable either to advance, or to turn back again. 
Never was any artist more unequal,—not only in different, but in the 
very same productions. Even the Bank itself—his great and most 
studied work, exhibits almost the very opposite extremes of taste, on 
its exterior, for instance, in that eharming little poetical bit of design 
at the north-west angle; and in the eentre of the south front, whichis 
little better than a mean and unmeaning jumble. The same in regard 
to the interior: there are many admirable ideas and delightful bits ; 
but of the former, not one is fully wrought out; and the others are ex- 
hibited only in patches, or so as to appear such. “Considered as his 
arehitectural scrap book,” observes a writer in the * London Interiors,’ 
—*the interivr of the Bank is highly interesting, it is a collection of 
arehitectural episodes, but no regular arehiteetural epic.’ Soane 
seems to have been always studying—and in that he was to be eom- 
mended; but he was also, unlortunately too much addicted to the 
practice of mere experimentalizing, and of applying desultory and 
unfinished “studies” to what were intended to be finished works, 
utterly disregarding a very salutary precept inculeated in one of his 
own publieations, advising that a design should be laid aside for 
awhile, and then be rigorously scrutinized and scanned with a fresh 
eye,—revised and corrected in every part. If he himself, therefore, 
followed this judicious piece of adviee of his own, he was unable to 
detect in his own designs, those strange inequalities and ineoherencies, 
and that want of keeping in them, whieh are so disagreeably striking 
to almost every one else. Even his contrivanee was sometimes terri- 
bly at fault, as in the Treasury Buildings at Whitehall, where he has 
put a row of entresol windows immediately bebind the hollow entabla- 
ture of the order!—as he bas also done in the eentre of the south 
front of the Bank—a terrible failure, by the by, in every respect, tor 
before he came to that part of the structure, he seems to have ex- 
hausted his ideas, and to be fairly at his wits’ ends. 


Specimens of Decorations in the Italian Style. By J. W. and W. 
A. Papworth. London: Ackerman, 1844. 


We suppose that the connexion of the elder Mr. Papworth with the 
Royal Seliool of Design showed the necessity and utility of this work, 
which consists of selections from the splendid Roman publications on 
the deeoration of the Vatican, after the designs of Ratfaello, and some- 
times ealled the Raffaellesque style. The popularization of these 
beautiful designs is a worthy work ; and we had great pleasure some 
time ago in publishing in the Journal (vol. vi. p. 1) some able obser- 
vations of Mr. Poynter relating to the Loggie, whieh he had read 
before the Royal Institute of British Aretiteets. There is in the 
Loggie to be found abundant examples of original eoneeption, pure 
taste, and luxuriant imagination, than which no better studies ean be 
presented to the artist in arabesque. The subjects, however, are so 
extensive, and the work in which they are recorded so elaborate, as 
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to be entirely beyond the means of the bulk of the public, no plan 
could therefore be better than ta present a seleetion of them at a 
moderate price. The Messrs. Papworth’s work fulfils these conditions, 
and we most earnest recommends its use. At the same time we think 
it due to the importance of the subject, and to the standing of Messrs. 
Papworth in the world of art, to make some observations as to the 
mode in which the design has been carried out. It is a decided im- 
provement on the ordinary works of the elass, with Louis Quatorze 
and Louis Quinze ornaments, and decorations by Watteau, Lancret, 
&e. It affords ropious materials for borders, corners, centres, bands 
panels, frames, wreaths, brackets, finials, scrollwork, pater, bosses,, 
foliage, &e. Thus the artist and artizan will have abnodant choice of 
subjects, not merely for pictorial representations on flut surfaces, but 
also for works in metal. 

On the due application of suck examples in study, we should have 
liked to have seen some observations, for which we know the compe- 
tency of the Messrs. Papworth, for this volume will necessarily be 
sought after, and in many instances, instead of beeoming a stimulus to 
ingenuity, will only be used as a refuge for dullness, We are not in 
favour of cram works, to which a stolid individual resorts, picks out 
two or three bits and joins them together, we cannot say combines or 
unites them. This is a grand evil and requires redress: we do not 
want Rafaello mutilated; we do not want art dislucated, and nature 
bepateched ; but we want compositions which shall breathe the spirit 
of Rafaello, and follow out the course which he himself has shown. 
We do not expect that every one should be possessed of genius or 
originality, but the key note being given we may obtain a well modu- 
lated exercise, or the works of Ratfiello may teach a still better 
lesson, Go and study in the school that he did—in the world.” We 
shuuld have liked to have seen some observations on this subject from 
the pen of the Messrs. Papworth, or if not, they might lave availed 
themselves of that able and interesting eriticism of Mr. Poynter, to 
which we have already referred. With this they must be well ac- 
quainted ; but we du not observe that they have profitted by it, or 
shown that refined discrimination, which we have a right to expect 
from them. The Chimeras with breeches on (Part Ist, Plate 2nd,) 
might well have been excluded, and indeed the fabulous animals so 
frequently introduced might without any great prejudice have been 
totally omitted. To the trophies, small vases, and St. Peter’s keys, 
(Part 2nd, Plate 4th,) we must also object. These are trifling points; 
but a work by the Messrs. Papworth should shaw eare in trifles, for it 
is perhaps destined te teael the elements of taste to many a poor 
mechanie. We also consider the drawing in many places, particularly 
of the human figures, very careless. It is very true the authors 
say, “To bring them within the means of every designer, no needless 
delicacy of the graver has been expended upon these—the amuse- 
ments of our leisure hours.” Delicacy and earelessness are, however, 
two very different things. 

The selection is of a very fragmental character; that may in some 
idea attach to the nature of the work, but we should like to live a 
better seleetion and a better collation. There are many specimens in 
an impure Roman style, such as Adams has shown in the pilasters of 
the Adelphi, while we should more willingly have seen such graeeful,. 
broad, and beantiful studies, as the acanthus, in plate 6, of the second 
part. We think, too, specimens allied in style might have been brought: 
together. As to style, however, our ideas are rather at variance with 
those of the Messrs. Papworth, who hold forth the application of sume 
of these ornaments to the Elizabethian style. This sounds to us some= 
thing like barbarism; but at the best it is a elap-trap to catch the 
plasterers aud compo-builders. Why did not the authors introduce 
more of Raffuelle’s admirable adaptations of fruits, flowers, birds, and 
animals in composition? These form an admirable basis for study. 

The observations we have made we should esteem hypereritical if 
applied to individuals of less popular standing than the Messrs. Pap- 
worth, but they do at all detract from our reeommendation of the 
work as one of great value, and we are indeed so highly satisfied with 
it, that we recommend to the eonsideration of these gentlemen the 
propriety of also publishing some of these ornaments on an enlarged 
scale, say folio, fur the use of students in schools of design. The 
Messrs. Papworth have rendered great service by this publication, and 
we hope they will persevere in this course of instruetion. 


The Year Book of Facts in Science and «drt. By the Editor of the Arcana 
of Science. London: Bogue, 1844. 

This is the volume for last year of this popular annual register of the 
sciences, containing a number of facts collated from various works published 
during the year. We are sorry not to see so many references to standard 
authorities as in previous years. 
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The Arl of Land Surveying for the use of Schools. 
London: Relfe and Fietcher, 1843. 


This little mandal is for the use of schools, to which purpose it seems well 
adapted; we must, however, regret that so many books are accumulated on 
this subjeet with so few new results, 


By Joun QUESTED. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 
Feb. 13.—Gronce Rennie, Esq. in the Chair. 


A paper by Mr. J. Grantham described a series of experiments on an iron 
vessel called the Liverpool Serew. This boat was 60 ft. long, 12 ft. Gin. 
beam, and had 3 ft. 9 in. draught of water; she was propelled by two high- 
pressure oscillating engines with cylinders 13 in, diameter, and 18 in. stroke; 
the pressure of the steam in the hoiler varied from 501b. to 60 1b. per square 
inch, and it was cut off at one-fourth of the length of stroke, working the 
remainder hy expansion; the nominal power was 20 horses, but it did not 
really exceed 184 horses. The cylinders were placed diagonally, with both 
the piston rods working on the same crank, the driving shaft being beneath 
the cylinders, and running direct to the propeller without the intervention 
of either gearing or bands. The screw propeller was enlarged three times, 
and at last was left at 5 ft. 4 in. diameter by 20 in. in length; it was set ont 
with a pitch expanding from 10 to 11 ft. on Woodcroft’s plan; it was made 
of wrought iron, with four short arms with broad shovel ends, whose united 
area was 16 square fcet, 13 ft. only of it being immersed, as some portion 
of the arms was eonstantly ahove the water; the angle of the centre of the 
float was 15°; the speed of the propeller was generally 95 revolutions per 
minute, With these dimensions the speed attained was described as 103 
statute miles per hour. The amount of “slip” of the screw in the water, 
as ascertained by Massey’s log, was stated not to exeeed 5 per cent. Several 
experiments were detailed, which showed that there was not more tendency 
to "list™ or to turn round by the action of the screw, than with paddle- 
wheels, and the vessel was said to have excelled all the other steamers of 
the port of Liverpool ia towing out vessels in a rough sea, 

Designs were submitted on this priociple for a steam frigate and for large 
steamers working with oscillating cylinders direct upon the main shaft. 

Tn the discussion which ensued, the various forms and modifications of 
serew propellers, and their relative merits were very ably treated by a number 
of speakers. 

Mr. Rennie gave a sketch of the introduction of a kind of screw used by 
Mr. S. Brown with his gas engine, which was tried an the Thames; the 
more successful attempt of Mr. Smith, and the building of the drchimedes 
and other vessels; he mentioned also the claims of Mr. Sanvage, of Lou- 
logne, to the invention, and his being recently rewarded by the King of the 
French. Mr, Rennie entered largely into the theory of the forms of the pro- 
pellers, and in this he was followed by Mr. Farey, Mr. Galloway, Mr, Sa- 
muda, and others, and Monsieur Normand, of Havre, who is celebrated for 
giving such superior forms to the vessels hnilt hy him: he gave a slight 
sketch of the Napoleon French frigate, in which he eulogized the engines 
constructed by Mr. Baroes and tbe general result obtained with the vessel, 
hut it appeared that the speed was not superior to what had heen obtained 
with paddle wheels. 

Pump Valves.—A model was exhibited by permission of Sir H. T. De la 
Beche, from the Museum of Economie Geology, showing all the kinds of 
valves used in the puinps for draining the Cornish mines, and the merits and 
defects of the various kinds were very ably explained and commented upon 
by Mr. Jordan, under whose directions the model was constructed. Mr. 
John Taylor gave an historical sketch of the introduction of the varions 
improvements, the eanses which led to them, and the effects they had pro- 
duced ; the length of the discussion on the screw propeller left so little time 
for the subject of the valves that it was announced to be renewed at the 
next mecting, on Tuesday, February 20th. 


THE ROYAL SCOTTISH SOCIETY OF ARTS. 


January 22,—Professor TraiLL, M.D., F.R.S.E., President in the cbair. 

The following communications were made :— 

1. Sir George S. Mackenzic, Bart., exhibited three elegant specimens of 
Mr. Cheverton's work in ivory, in a different style from that formerly shown, 
and communicated part of a letter from him. ‘he subjects were the Mer- 
cury and Pandora of Flaxman, and Morning and Night hy Thorwaldsen. 
These specimens were much admired. They ean he executed at twenty 
guineas, inclusive of the frame. Their effect, when viewed as semi-transpa- 
rencies, is also very fine. 

2. 4 Balt and Socket Levelling Instrument, constructed by Mr. Arte, for 
THOMAS STEVENSON, Esq., C.E., and also an improved Portable Levelling 
Instrument and Rod, were exhibited. Communicated by Dayin STEVEN- 
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son, Esq., F.R.S.S.A., civil engineer. In this ball and socket spirit-level, 
designed by Mr. Thomas Stevenson, civil engineer, the first peculiarity is the 
substitution of a small circular level fixed upon the upper side of the tube for 
facilitating the setting of the instrument, instead of the delicate cross level at 
present in use. But the principal advantage of Mr. T. Stevenson’s improve- 
ment consists in the combination of the ball and socket motion for the first 
setting, previous to the application of the parallel plate screws for the final 
adjustment. The ball and socket was longin use, but far about half a century 
it has heen almost entirely discarded, and the parallel plate-screws suhstituted. 
Tn the level exhibited to tne Society, the ball and socket has heen restored, 
and the parallel plate screws retained, so that by this umon the advantages 
peculiar to both systems have been attaincd. The person using this instru- 
ment is in consequence rendered quite independent of the rugged nature of 
the ground on which it is set, or the inclination of the telescope to the hori- 
zon, as by looking first at the small circular level, he can in an instant bring 
it nearly right hy means of the hall and socket, after which, a slight touch of 
the parallel plate screws perfects the adjustment. In this way the observer 
can set his instrument with exaetly the same rapidity and ease on a steep 
slope as on level ground, and is enabled to proceed with equal facility at such 
rugged stations as would in the instrnmaent now in common use altogether 
exceed the range of the parallel plate screws. The practical surveyor will sce 
the great saving of time and trouble resulting from the use of Mr. Steyenson’s 
instrument, 

Mr. David Stevenson also showed a portable level and rod, constructed to 
his directions, by Mr. Adie. With nearly the same accuracy as the large 
levels, this instrument possesses the advantage of much greater portability. 
It combines a telescope 10 inches long, a compass, and a level, and is packed 
in a flat leathern case measuring about Gin. by 2$in., rendering it very con- 
venient for perambulatory surveying, for which it was made. It rests on a 
tripod, which is also very portable. The levelling rod accompanying this 
instrument, when closed, forms a round staff 3ft. Gin. long, which is cut 
longitudinally through the centre. The two parts are hinged at one ex- 
tremity, and when the rod is to be used they are opened and fixed by a spring. 
The scale is marked on the flat side, and when the staff is closed the figures 
are protected from injury. 

3. (Part 1.) Observations on, and Improvements proposed in the Ventilating 
and Warming of Factories; with Remarks upon the essential importance of 
pure air for the preservation of the health of those engaged in employments 
carried on in a confined atmosphere, whatever be its temperature. By Rabert 
Ritchie, Esq., Civil Engineer, Edinburgh. The first part of the paper gave a 
short account of the different methods which had been cmployed in heating fae- 
tories by steam pipes, as now nearly universally adopted, describing the man- 
ner in which these were generally arranged; and concluded with a short 


description of improved yentilating arrangements whieb had been adopted in 
some cxtensive factories. 


SECOND GENERAL MEETING OF THE ARCHITECTS AND 
ENGINEERS OF GERMANY. 


Herp at BAMBERG on TNE Sth, 9th, & 10th or SEPTEMBER., 1843, 


Wr find in the Allgemeine Bauzeitung an account of the second meeting of 
the architects and engineers of Germany, which was last year held at Bam- 
berg in Bavaria. on the 8th, 9th, and 10th of September. ‘he first meeting 
was hell at Leipsic. The mecting at Bamberg was held in the public as- 
sembly room, called the Concordia. Arouhd the hall were exhibited the ar- 
chitectural drawings sent to the meeting. 

Sep. Sih.—A public breakfast was held early in the morning. The rest of 
the morning was employed in the examination of the cathedral and other 
curiosilics of the city. At 1} the meeting commencel, when Herr Barlet 
welcomed the members to Bamberg in the name of the citizens. To this 
speech Dr. Puttrich replied in the name of the members, 

Dr. Purraicu then took the chair. 

Professor Stier read a paper containing some remarks on the present state 
of architecture and its early condition. 

Professor WIESSENFELD, of Prague, then communicated a plan for a third 
bridge at Prague, of wood, and of large span, to cross the river Moldau. The 
design was by a carpenter of Prague, for a colossal structure of wood and 
other materials, partly on the suspension principle, the span of which is pra- 
posed to be of 600 feet. A long discussion ensued on this, but without any 
determinate conclusion being come to as to its practieahility. 

Sep. 9.—Professor STIER opened the meeting with a paper on architecture, 
on rectilinear and arched or curved architecture, and their prespects in the 
present day. 

Herr C. W. Horrmann, architect, of Berlin, made a communication on the 
discovery by Ehrenberg of intusorial earth, 

Herr Kearrr, C.E., of Stettin, read a payer on béton or concrete founda- 
tions, as applied by Herr N runsaus, C.i., on the Stettin Railway along the 
Oder, where it had been necessary ta build a coffer-dam 30 ft. to 35 ft. deep, 
the depth of water bemg upwards of 20ft. Herr Krafft strongly recom- 
mended the use of conerete for such purposes. In the present instance a 
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strong sheathing of planks eovers the watcr side and the inside, within 
which the concrete is rammed in to about a foot below the lowest water line, 
and the rest of the wall of the embankment is th«n carried up with masonry, 
In the second design the masonry is also supported by piles under the 
concrete. 

Herr Konuman, architect. of Augsburg, made some observations on the 
yarious legal rights existing with regard to water power, and the want of de- 
fined principles of legislation affecting it. 

Herr Wisk etaann, architect, of Berlin, gave an account of an improve- 
ment in Cupel furnaces introduced into the reyal foundry at Berlin, and also 
into Bnrsig’s foundry, consisting of a new arrangement of the blast-holes. 
The furnace is surrounded with a hollow cast iron girdle, having eight blast 
holes communicating with the furnace. The blast is said t3 be so much in- 
creased as to melt with 20]b of coal 2} cwt. of iron, whereas before it melted 
only 14 cwt. Another advantage of this plan is, that by means of a pane 
of thick plate glass, set on tbe outside, the progress of the melting can 
be watched. 

Herr Wixke mann also exhibited a model of the trussing for a bridge on a 
new construction. 

Herr Hermes, architect, of Schwerin, gave a description, with drawings» 
of an improvement on the Turbine, introduced by Herr C. L. Nagel, of Ham- 
burgh. 

After dinner, at twelve or one o’clock, the Association took a trip by water 
to examine the Ludwig canal. 

Sept. 10 —The Association met at breakfast at seven o’clock in the morn“ 
Ing, and afterwards examined the City picture gallery. The business p oceed- 
Ings began at ten o'clock, The time for the meeting this year was left to the 
committee. and it was suggested that four days’ meetings should be held in- 
stead of three. The place of mecting fixed upon is Prague. 

This routine business being over, the company went to examine the col- 
lection of paintings belonging to the Cathedral Chapter. At two o'clock the 
grand celebration dinner was held, when a hundred sat down, Thus con- 
cluded the proceedings. 

The number of members who attended was 90, and the number of drawings 
exhibited was 129, very few of them, however were original, principally studies 
and representations of churches. They filled four rooms, 


NOTES OF THE WEEK. 


A most important discovery connected with Egyptian antiqnitics has been 
made, fully confirming the anticipations of the great Dr. Young, that copies 
would be found of the decree inscribed on the Rosetta stone. Dr. Lepsius, 
in charge of the Royal Prussian Expedition, has discovered in Nubia a per- 
fect copy of the decree, including the demotic inscription. This was an- 
nounced last week in the Literary Gazette, and very great results are anti- 
cipated. 

By the return of the Commissioners of Woods and Forests we fiod they 
have very Jaudably appropriated £580. to the purchase of old tenements, 
obscuring Holyrood House, and £711. for a similar purchase as connected 
with Arbroath Abbey, We wish tbis department were charged with the 
maintenance and restoration of our ancient monuments. Jn Scotland alone 
many fine ecclesiastical edifices might be preserved, which are now going to 
ruin. 

A statne of General Bertrand is proposed to be erected by public sub- 
scription at Chateauroux, his birth-place. 

A mining engineer is employed by the French government expressly to 
look after the mineral springs in France. 

An exhibition of paintings will be held at Ghent next July, which will, it 
is said, be well worthy of the contributions of foreign artists, and of their 
examination. 

A bronze statue by M. Moldknecht, life size, is to be erected at Condé sur 
Noireun to Captain Dimont D’Urville, the navigator. 

Mr, Cavé has lately completed a pair of 150 horse oscillating engines, or 
the two equal to 300n.p., for an iron steam vessel, which he has likewise 
built for the French Government in Senegal; it is to be propelled by a 
screw made entirely of wronght iron, galvanized and coated with a peculiar 
varnish to prevent its corrosion by salt water. By a very simple contrivance, 
for which Mr. Cavé has taken out a patent in France, the screw can at all 
times be disengaged from the gearing and brouglit upon deck, so that the 
speed of the vessel may not be impeded by it when there is a sufficiency of 
wind to use sails withont steam. Before Mr. Cavé decided on adopting any 
peculiar sort of screw, he caused an iron steam boat, with a steam engine of 
the power of 20 horses, to be tried up the river Seine, to be propelled by at 
jeast 20 different shaped screws, till at last he found one more effective than 
the other, which he adopted for the vessel. 

We perceive by the daily papers that the launch of the Janus steam- 
frigate took place on Tuesday, the 6th instant, at Chatham Dock-yard, 
being a vessel of peculiar construction, designed by Vice-Admiral the Earl 
of Dundonald, better known as Lord Cochrane, After the launch she was 
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taken charge of by the master-attendant, and was warped alongside the sheer 
hulk to have her machinery fitted. The form of the body of the vessel 
nearly resembles that of a wedge tnwards the extremities, is precisely similar 
at both ends, and is, conscquently, capable of moving in either direction 
with equal facility; her capabilities of advancing aod retreating in narraw 
channels, for the purpose of offensive warfare, are thereby made perfect. 
The following are her particular dimensions :— 


Feet. Inches. 
Length between the perpendiculars so 5o 180 
Length of keel for tonnage +. an 159 1 
Breadth, extreme an 00 on a 30 0 
Breadth, moulded a0 Ne ad ob 29 4 
Depth in hold 5o a S6 19 l 
Tonnage, old measuremen 761 53-94 
Intended load draught of water, with 260 tons of coals 11 2 
When launched her draught of water (with 40 
tons of ballast on board), was—Forward .. 7 5 
Abaft 90 7 2 


The Janus is fitted with a rudder at each extremity, but on ordinary oc- 
casions one only will remain in place. The tillers work on deck. She has 
two capstans, and is provided with a pair of hawser-holes abaft as well as 
forward, but only one pair of riding bitts and one pair of catheads. Wer 
armament will consist of a 10-inch gun at each extremity, throwing hollow 
shot of 861b. weight, and she will also be capable of mounting two 42- 
pounder guns. The engine by which this vessel is to be propelled is an in- 
vention of the gallant earl who designed her. It is to be a rotatory engine, 
which, it is said, will not occupy more than one-sixth of the space required 
for the common reciprocating engine. It may be placed so low as to be out 
of reach of gun-shot; it will have no heams, cranks, side rods, parallel mo- 
tions, levers, &c.; and it may be fixed in less than a quarter of the time 
now required for fixing marine engincs. While its first cost is considerably 
cheaper, it may be morc easily kept in repair, (?) in the opinion of the pro- 
jector, than the steam machinery now in use on board vessels of war. 

A Government trial of the Screw Propeller took place on the 3rd instant 
witb her Majesty’s steamer Rattler, at the measured distance in Long Reach, 
in order to determine, as correctly as possible, her rate of going, as com- 
pared with that of her sister ship, Prometheus, which had been ascertained 
by the Government authorities the day before, by a similar trial. The 
Rattler having been built for the purpose of testing the merits of the screw 
propeller with those of the paddle wheels, is constructed as nearly as pos- 
sible upon the lines and models as the Prometheus ; they have both the same 
amount of engine power—viz., 200 horses; both vessels were Jaden to the 
same draught of water—viz., 11 it. 3in.; the steam pressure in hoth cases 
was regulated alike—in fact, every thing that could be conveniently done to 
render the trial a fair one was duly attended to, Under these circumstances 
more than ordinary interest was excited amongst the naval and engineering 
officers connected with the Woolwich Dockyard establishment, by whom the 
results of the various trials of beth vessels were most minutely noted, and 
in the end summed up, contrary to the general expectation, in favour of the 
Rattler, to the extent of nearly half a knot per hour, their relative speed 
being as follows :— Prometheus, 8:757 knots; Rattler, 9-240 knots, or within 
a fraction of 10% statute miles per hour. The Promefheus is one of the 
third-class war steamers recently introduced into her Majesty’s navy by the 
present surveyor, Sir William Symonds, and is, we are informed, under orders 
to sail almost immediately for the Mediterranean. 


SEVERN IMPROVEMENT. 


Tue Lincoln Lock and Weir being the first of the series connected with 
this important work, have been brought into fnll operation. The lock is 
100 ft. long by 20 ft. wide, with a lift of 7 ft. at low water. The walls and 
invert are faced with blue Staffordshire bricks of excellent quality, aod are 
built upon a foundation of red sandstone rock. The water is let in and dis- 
charged through a culvert 7 ft. bigh by 4 ft. Gin, wide, built in one of the 
walls, and running parallel with the lock chamber, with which it communi- 
cates by seven arched apenings, by this arrangement the lock is filled with 
such rapidity that vessels have been passed through it in 23 minutes. 

The weir which is 300 ft. in length, is constructed of two rows of sheet 
piling, the waling of which form the upper and lower sills, the intermediate 
space being filled with blocks of red sandstone; a large quantity of this ma- 
terial is also placed below the lower sill to protect the piles from the action 
of the water. Both the lock and the weir are placed in artificial cuttings, 
which arrangement required the waters of the Severn to be diverted from 
their original cnurse. Vrom a variety of causes this was a work of no small 
labour and difficulty, but it was successfully performed, and the water was 
turned into its new channel over the weir on the 30th of December last. 

Four other locks, one being 150 ft. long by 30 ft, wide, together with their 
accompanying weirs, which range from 300 to 400 ft. in length, are in course 
of construction between Stourport and Deglis, near Worcester. The works 
below Worcester consist of a series of embankments, and the deepening of 
the navigable channel by dredging. 
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The whole of these works is being execnted under the direction of Wm. 
Cubitt, Esq., as engineer in chief; Mr. B. Lleader Williams, being the resident 
engineer, and Messrs. Grissell and Peto, the contractors. 


CANNABIC COMPOSITION ORNAMENTS. 


At the last meeting of the Royal Institute nf British Architects and the 
Institution of Civil Engineers, scveral ornaments of this new material for 
decoration were exhibited. Any new material that may facilitate the intro- 
duction of ornaments into our dwellings cannot be atherwise than aecept- 
able, for fortunately a great demand exists in the present day for decora- 
tions. : 

The Cannabic composition is an Italian invention, which, although it has 
been some years in existence, has only lately been brought to such a degree 
of advancement, as to justify its introduction into this country. The mate- 
rial which is used in this composition is the common hemp, which possessing 
great tenacity and equal pliahility at the same time that it is procured in 
abundance and at a maderate price, affords every facility for carrying out 
the invention. It admits of application to any internal architectural orna- 
ment, as ceilings, bosses, truss moulding, brackets, panels, capitals, pilasters, 
and mouldings of every kind and in every style, as well as for extcrnal purposes. 
Tt has an exceedingly good surface, admitting of any kind of varnish, paint, 
or finish. For gilding it is most admirably adapted, likewise for patuting, 
varnishing, burnishing, and bronzing, as may be seen, by specimens at Mr. 
Ponsonby’s, the gilder and decorator in Piccadilly. Tt takes a beautiful bronze 
colour, and by gilding acqnires quite a metallic surface and high burnish. 
"The advantage nf these properties in decoration will be well appreciated by 
the architect, as giving new resources for carrying ont his ideas, Neither 
are the consistency and durability of the material less observable, being at 
the same time hard and elastic. From these properties it is not liable to 
crack when put up in a room. It possesses a great degree nf sharpness and 
“holduess, which it is the intention of the patentees to increase hy using a 
greater degree of mechanical power. It is such a light material that it 
admits of being put up in large masseg on ceilings and in other situations in 
relief. With regard to external properties, it is not at all effeeted by wet nor 
by the vicissitudes of the atmosphere, being waterprnof. In centre pieecs 
for ceilings, dnor-panels, and other compositions, as it admits of being exe- 
cuted in larger pieces, it is much less troublesome than the ordinary mate- 
rials. The number of patterns for selection in the cannabic material at 
the present moment amounts to abont four hundred, many nf them quite 
new; but this number will speedily be increased, while the patentee will be 
most happy to afford every facility to architects who may wish to have pat- 
terns execnted from their own designs. 

The price, it is stated, ranges from abont 10 to 20 per cent. below the 
‘prices of articles in common use, and it is on this ground that the patentecs 
expect its extensive application. For decoration in the colonies and the 
East and West Indies, great difficulties at present exist, as most materials 
suffer rapid deterioration from the climate. The supply of a durable and 
cheap material will therefore be the means of extending ornamental deco- 
ration in our extensive possessions: it is likewise well adapted for the deco. 
ration of steam vesscls. 


ON SUPPLY OF WATER AT FIRES. 


A great many proposals having lately been urged upon Government with 
the view of establishing in London, and all the large towns throughout the 
provinces, a system far the more speedy extinction of fires, viz., hy attaching 
hose or leathern pipes, with branehes, to the plugs and mains laid down in 
the streets, so that the water might be thrown to a sufficient altitude by its 
own pressure, without the aid of fire-engiues, au experiment a few days since 
was made by Mr. Quick, the engineer of the Southwark Water Company, in 
order to ascertain how far it could be matie applicable. The company not 
having the necessary apparatus to make the trial, the assistance of the Fire 
Brigade was granted to carry ont the experiment, Mr. Braidwood, the super- 
intendent of the force, being present on the occasion, the particulars of which 
will be found to be highly important. The report, which is extremely vo- 
luminons, states that it took place on the morning of Thursday, 8th instant, 
between the haurs of 4 and 9 o'clock, Mr. Quick selecting Old Gravel-lane, 
Union-street, and Tooley-street, as the most favourable spots to carry on the 
operations. During the whole period the pressure of water at the cnmpany’s 
works at Battersea was kept at 130 ft., and every service pipe or outlet was 
kept shut, so that the trial should be fairly made. The first experiment took 
place in Union-street, by having lengths of rivetted leathern hase (24 in. in 
diameter and 40 ft. long) attached to 6 standeocks, placed into plugs, all 
situate within the space of about 700 yards. The water was conveyed from 
the head at Battersea, through 5,300 yards of iron piping, consisting of 4,250 
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yards of 20-in. main, 550 yards of 15-in. maiu, and 500 yards of 9-in, main. 
On one standcock being opened, the jet of water thrown from the copper 
branch (with Z-in. hose pipe on) reached an elevation of 50 ft., and the de- 
livery was at the rate of 100 gallons per minute. The next object songht 
was to ascertain the quantity of water that could he obtained from the plug. 
The branch-pipe for this purpose was taken off, but the length of hose re- 
mained on. The delivery was then found to be 260 gallons per minnte, 
showing that nearly two-thirds of the water was lost ly confining it to a 
sniall jet. Had the standeock and hose been taken away, there wovld have 
heen quite sufficient water to supply three fire-engines, each delivery being 
equal to the discharge from the first standenck. Another was then opened, 
and the jet from the former was reduced to 45 ft. elevation. Other two were 
added, and the jet of the first was then 40 ft.; and on three being opened, 
the jet from the first rose to 35 ft. The fourth was opened, and the jet of 
the first decreased to 30 ft. The fifth was then brought into play (viz. six 
in all), and the jet from the first only measured 27 ft., fully showing that 
there was a regular gradation in the height of the jets, according to the 
number opened. ‘Ihe next trial was made in Touley-street, the standcocks 
being used as inthe former case. Some slight difference was observed in the 
elevation to which the jets were thrown, the first gaining 60 ft.; and when 
the whole were opened the height was reduced to 40 ft., the delivery of water 
being at the rate of 70 gallons per minute. Another trial was then made in 
a street leading into Tooley-street, where there was only a service-pipe laid 
down, called a 5-in. main. The first standcock threw a jet of 40 ft., and on 
the others being opened, the one furthermost from the first started ouly 
emitted a jet of 24 ft., and a delivery of 58 gallons. 


FAILURE OF A QUAY WALL. 


A Goop many years since a breast wall or quay was bnilt at Ardentallan, 
in Argyleshire, for shipping stones from a quarry at which much work has 
been done. When Mr. David Smith, builder, at Oban, was erecting the 
beacon of Skervail in Jura Sonnd, for the Northern Lights’ Board, he fitted 
the courses of blocks for that work to their places on the quay, and has oc- 
casionally had upwards of 260 tons of stones npon it at atime, without 
aecident. The quarry has lately heen worke:l for the repairs of the Caledo- 
nian Canal, and on the 23-1 ult. there were between 170 and 180 tons of 
diessed stones lying upon the quay ready for shipment, when, to the astonish- 
ment of the quarriers, the crane upon the quay was observed to muve and 
shake without any visible cause, aod some openings appeared at the surface 
of the quay, which were rapidly widening; the men ou the instant cried ont 
for the foreman, who rushed to the spot, and saw the quay, with its crane 
and the cairn of blocks upon it, moving outwards from the shore, and sink- 
ing in the deep water; and in less than two hours the whole had proceeded 
seaward abont 50 yards, and settled with a depth of 11 ft. water over them. 
This quay was 48 yards in length, and had a large space behind for arranging 
materials for shipment. The face wall was founded one foot under the lowest 
tide mark, upon a hed of strong blue clay, covered with a thin stratum of 
gravel; and at 100 yards from the site of the quay the water deepens to 
4 fathoms. It is remarkable, that with much heavier loads this breast work 
shonld have stood so long withont any apparent failure, and after the founda- 
tion was so mueh consolidated, that it shonld have completely left its site 
and settled in deep water. The whole mass is now so completely absorbed 
in mud and clay, that although the height of the quarry and materials could 
not be less than 20ft., it has pot lessened the depth of water at the entrance 
of the place.—Scotsman. 


MEETINGS OF SOCIETIES FOR THE ENSUING WEEK, 


Monday.—Royal Institute of British Architects at 8.—Some original Drawings, by Frede- 
rick Catherwoud, Eaq., Architect, Honorary and Corresponding Member, of Archi- 
tectural Antiquilies recently discovered in some ruined Cities in central Americs, will 
be exhibited and described. 

—Chemical Society, at 8. 

Tuesday.—The Institution of Civii Engineers at 8.—“ Description of a bridge across the 
river Shannon at Vortumna," by 'T, Rhodes, M. Inst, C.E.—* Description of a bridge 
over the river Whitadder at Allantan,” by J. T, Syme.—“ Description of a cast and 
wrought iron trussed girder for bridges, with aserira of experiments on their strength,” 
by F. Nash. 

Wednesday.—Society of Arts, at 8. 

—Geological Society, 3}. 

—London Institution, Finsbury Circus, at 7, 

Thursday,— Royal Society, at 84.—Society of Antiquaries, at 8. 

Friday.— Royal Instilntion, at 84. 


Saturday.—Royal Institution, at 3.—Professor Brande, ‘On the Chemistry of Agri 
culture.” Lecture IV. 
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AGRICULTURAL CHEMISTRY. 
Į By Professor Baanne, F.R.S. &c. 
Lecture 1L.—Delivered at the Royal Institution, Feb, 10, 184k. 
(Specially reported for this Journal.) 


Ir the agricultural chemist had been asked, a few years ago, what were the 
essential ingredients of the soll, he would most assnredly have said that the 
earths and the organic matter present were all that were important; but 
that the principal part of the nourishment was due to the organic matter, 
and that the saline ingredients were of very little use. Now, however, he 
would have quite a different story to tell, and it is principally to Liebig that 
we are indebted for a more correct view of the subject; for it is now proved 
beyond doubt, that although the salts present in the soi] may form a small 
per centage of the whole, yet they must not be considered as accidental, but 
as being perfectly indispensable to the plant, which, according to ils nature, 
takes up one or other into its elrculation, and without which it could not 
exist, By the salts must be understood all the substances consisting of a 
base unlicd to an acid, The principal bases are potash, soda, lime, and 
magnesia; these are always present in fertile soils. The acids with which 
they are generally in combination are the carbonic, sulphuric, and phosphoric 
acids, and Jrequently silien, so that when the chemist talks ol flint, he some- 
times speaks of it as an acid, which it really is; fur although not sour te the 
taste, being insoluble, it combines with bases, forming neutral and frequently 
soluble salts, which is a better proof of being an acid than the action on the 
tongue. When plants are burnt so as to destroy their organic part, their 
saline constituents alone are left, forming the ashes of plants, and the quan- 
tity of ash varies greatly with different plants and with different parts of the 
same plant, aa will be evident by inspecting the following table :— 

Quantity of Ash in 1000 parts of 


Vay . so 6 80 Woes 5 o 5 HN) linth 5 6 6 6 8 
Red Clover . . 77 Turnips . . . 70 Oak s nwa 2 
Wheat)...» L of leaves . 130 Flm leaves . . 120 


straw . . 60 ila Gy 4 Willow leaves . 82 

Gris o OMe oo 3 Willow... & Beech leaves. 42 

„o straw . . 50 Beech ... 4  Birchleaves . 50 

An investigation ef the properties of the principal salts in the soll and 
their components will make this part of our subject more intelligible. And 
first ot their bases. These are metallic oxides, the metals of which were first 
obtained in a separate state by Sir H. Davy. They are named, respectively, of 
potash, potassium, of soda, sodium, of lime, calcium, of magnesia, magnesium, 
of baryta, barium, &c. Bnt potasslum, whieh, ts, perhaps, the most easily 
obtained, may be taken as the type of the class. It is a white metal, like 
silver, lighter than water, which is also the case with sodium, When thrown 
into water it runs over the surface, decompesing it with great rapidity, libe- 
ratingits hydrogen, whieh ignites from the heat evolved, and combining with 
the oxygen, forms potash, which is instantly dissolved. The alkaline pro- 
perty of the solution, may he rendered evident by its action on vegetable co- 
lours, turning yellow to brown, and frequently red to blue. If acids be added 
they will combine with it, forming neutral salts, which may be obtained by 
evaporation. The other alkaline metals go through the same process, al- 
though none so energetically as potassium ; though sodium approaches very 
nearly to it in this respect. The proportions in which they combine are, 

40 parts potassium to 8 oxygen, producing 48 potash, 
or2¢ „ sodium to8 Be 32 soda. 

From these figures it will be evident that wherever soda ean be tise as a 
substitute for potash, 321b, would do the work of 481b. of potash, 

As itis very important to the agricnlturist to ascertain whether a soil con- 
tains salts of potash or of soda, the distinguishing tests must be borne in 
mind. In order to get them ina proper stale for testing, boiling water is 
poured on to a portion of the soil, and then the whole poured on to a filter ; 
the water running through carries away all the soluble portioos. If this be 
then evaporated, the resulting salt will frequently indicate, by its shape, 
solubility, and behaviour in air, which base it contains. They are generally 
in combination with sulphuric acid, and if it be the sulphate of petash pre- 
sent, it will be found to be very slightly soluble, and remaining unchanged 
by exposure; whereas if it be the sulphate of soda, it will be very soluble, 
and by exposure to air, become covered with a white powder, or efflorescence, 
as itis termed. ‘This arises from its giving up to the air some of the water 
which it had combined with when crystallizing, and so falling into a white 
powder. The tests most commonly used in the laboratory, are tartaric acid 
and chloride of platinum. When the former is added to a solution containing 
soda, no precipitate is produced; but if to one eontaining potash, a very 
copious crystalline preeipitate is produced ot bi-tartrate of potash, or as it is 
commonly called, cream of tartar. When there is very little potash present, 
t forms very siowly, but it may be hastened by rubbing the sides of the 
vessel with a glass rod, when the crystals are deposited on the parts where 
the rod has rubbed, as though a little tickling coaxed the solution to deposit 
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its crystals m re rapidly. With the chloride of platinum, soda glves no pre- 
cipitate, but potash yields abundantly a yellowish brown deposit, consisting 
of the double chloride of platinum and potassium. 

Some plants absorb but little alkali from the soil, whilst others take an 
immense quantity. Amongst the latter Is the common wormwood, which 
impoverishes a soil ofits alkali in a very short time. Indeed, so well known 
is that, that it has, for years past, been collected and burnt, and its ash, 
known as salts of wormwood, applied to many purposes on account of the 
quantity of alkali it contains. Similar to this is the grape. which appro- 
priates to itself abundance of potash, which it deposits from its juice In fer- 
menting, as salt of tartar, The alkalis are seldom found combined with car- 
bonic acid, for although they are so in the ashes of plants, it arises from the 
decomposition by heat of other organic acids, they being converted into car- 
bonic acid. In the woo: sorrel, for instance, the juice is intensely sour, owing 
to the presence of binoxalate of potash; but after being burned, the oxalic 
acid is all decomposed into carbonic acld, the whole of the salt having be- 
come carbonate of potash. 

But it will be interesting here to notice the bases of the inorganic acids. 
Sillcic acid or silica has already been touched upon. Sulphur, the base of 
sulphuric acid, familiar to every one as brimstone, is found in nature both 
free and in combination ; free, in abundance in Sicily, and in cumbination, 
plentiful in our own islands. With iron it îs exceedingly common as iron 
pyrites or sulpburet of iron; recognized In coal by its bright yellow 
colour, and washed out of our ehalk cliffs in rounded masses of almost 
every size, which are commonly looked upon as thnnderbolts. When sul- 
phur combines with oxygen, it forms sulphuric acid, which takes place 
spontaneonsly when iron pyrites is exposed to air and moisture. This acid 
may be formed artificially on a small scale Ly immersing a lighted mixture 
of sulphur and saltpetre (nitrate of potash)into a jar of oxygen gas standing 
over water; the sulphur then burns with a beautiful blue flame, combines 
with the oxygen, and forms sulphuric acid, which is dissolved by the water, 
forming a weak solution of oil of vitriol. Now this is remarkable for its fixity, 
so that it may be placed in a proper vessel over the fire, and the water boiled 
away, leaving the sulphuric acid. This is the method eommonly employed 
in the manufactories for strengthening it. ‘The acid consists of 16 parts of 
sulphur, 24 of oxygen and 9 of water, forming 19 pirts of the strongest oil of 
vitriol. ‘This acid is very rarely found free in the soil, as its noxious properties 
would make it the most sterile of land. But as will he shown hereafter, some 
plants possess the property not only of separating the acid from its alkili, 
Lut even of separating from it the sulphur, which it employs to form new 
combinations, as for instance, the essential oi! of the mustard, and the 
radish, in which there is a considerable quantity of sulphur. But decaying 
vegetables will do the same, the sulphur in this case combining with the 
hydrogen which is being given off, and forming the offensive gas, sulphuretted 
hydrogen, familiar to alt who have smelt a foul gun barrel, or a rotten egg. 
It is to this decompostion is due the nauseous smell of waterin which vegeta- 
bles have been boiled, and is continually taking place at the mouths of rivers, 
which empty into the sea vast quantities of rotting vegetable matter, which 
there meets with the sulphates in the sea water, and the decomposition takes 
place. Ships anchored in such situations have thetr copper corroded off in 
one-half the usual time, and to the same canse is also attributed the un- 
healthiness of certain African rivers. But although sulphurette} hydrogen 
is known to be very destructive of life when present in cousidcrable quantity, 
it is doubtful whether it is so injurious to man when in the minute quantity 
which it must be in the open air, even in the worst sitnations ; the daily ex- 
perience of the chemist would seem to confirm this, for, from tts being so 
much used as a test, he is continually breathing an atmosphere sensibly im- 
pregnated with it, and yet with impunity, as it has never been known to 
produce any ellects analogous to the eastern fevers. To other causes, then, 
must be attributed the contagious influences present in the air of these shores, 
and nothing seems more probable than that it is due to certain decomposing 
organic particles, acting on the blood in the manner of a ferment. The best 
test for its presence, either in solution, or in the air, is a solution of sugar of 
lead, which it blackens even if present in a very minute quantity, producing 
sulphuret of lead. Though sulpluretted hydrogen is undoubtedly very per- 
nicious to animal life, it is not so to plants, and its solution in water has 
been used with advantage even in horticulture, by Sir E. Solly. Indeed itis 
essential that many plants should be supplied with sulphur in some shape or 
other, as they require it to assist in forming some of their constituent parts. 
The gluten of wheat, for instance, could not be formed without it, and it 
Is essential to the mustard, cahbage, turnip, water cress, and indeed to the 
whole of the large class of crueiferous plants. From this it is seen that the 
alkaline sulphates are frequently doubly useful in the soil, as being the 
source of alkali and also of sulphur. ‘Their presence in solution is readily 
ascertained by baryta dissolved in nitrie or muriatie acids, which forms the 
very insolable white sulphate of baryta, not redissolved by nitric acid. By 
this means it is proved that whereas in wood ash the alkali is present as car- 
bonate, In coal ash it is as sulphate, which is therefore a good top dressing 
for many crops, 
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“When combined with lime, sulphurie acid forms sulphate of lime or gypsum. 
It is found in great abundance in many parts, in the neighbourhood of Paris 
as plaster-stone, where it is rendered anhydrous by burning, converting it into 
plaster of Paris, as it is termed, It erystallizes beautifully as selenite, found 
in clay districts. Satin spar is also a very beautiful variety of this sub- 
stance. It is found anhydrous also, but not frequently. lt exists in con- 
siderable quantity in the roek salt of Cheshire. In some countries it is 
found to form so large a portion of the rock salt, even of some kinds which 
are eaten at table, that if the table salt be dissolved from it, it still retains its 
form, as a spongy mass. In this way whole mountains are said to be disin- 
tegrated. This will also serve to explain an expression of scripture, which is 
otherwise obscure to us who use salt in a state of purity, respecting salt losing 
its savour; if a mass of rock salt containing much sulphate of lime, be 
exposed to heavy showers, the table salt is dissolved out, the original shape 
still being retained; and thus salt may be said to lose itssavour. Of the 
virtues of gypsum as a manure, the agricultnrist has lately heard a great 
deal, but there is no doubt that its virtues have been highly exaggerated. 
There is very little proof of its being useful to any plants which do not in- 
clude sulphate of lime in their composition ; but as lucerne, saintfoin, clover, 
and turnips contain a portion, there is no doubt it is of use to them, when 
applied as a top dressing. There are cases in which red clover may spring 
up, promising luxuriantly, but ultimately die away—the soil is tired of clover, 
as the farmer says; in this case sulphate of lime is frequently of great ser- 
vice, though it is by no means the only substance clover requires. We have 
Johnstone’s evidence that clover and vetches are both improved by its use. 
Tadeed the ashes of many plants show that they require it, as their sulphates 
frequently amount to as mneh as 10 per cent. of the ash. A wagon load of 
gypsum is said to be sufficient for 30 or 40 acres. The water falling on the 
surface slightly dissolves it, one part requiring 500 or 600 of water for solu- 
tion. lt may be owing 10 its sparing solubility in water, that we have so 
many.contradictory statements of its efficacy, as the farmer who uses it on 
very dry land, or during a very dry season, wnuld perhaps derive but little 
benefit from it. 

The consideration of the phosphates, of bone manure, with the relation of 
the inorganic 10 the organic constituents of plants, will form the subject of 
the next Ieeture. 


REGISTER OF PATENTS. 
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MACHINERY FOR CUTTING STONE, 


- Cuaron James Wottaston, of Welling, Kent. Gentleman, for “ Improve- 
ments in machinery for cutting marble and stone,’—Granted Angust 1. 1843 ; 
sealed February 1, 1844. 


The first part of these improvements consists in a machine or apparatus for 
cutting blocks of marble or stone ; the machine consists of a rectangular or 
oblong table of iron or other snitable material, supported upon the framing of 
the machine in a horizontal position upon two V slides, and ts capable of 
being moved thereon in a direetion of its length. Gn each side of the machine, 
and about the middle thereof, there is a vertical frame, and to this frame are 
attached the cutters, which are set at some distanee apart, and stand off from 
the edge of the frame at different distances, so that each cutter, beginning 
from the lower one, will make its cut further and further into the bloek of 
marble or stone (which block is placed and secured by set screws upon the 
table of the machine), so that the cuts in the side of the stone will forma 
sueeession of steps, whieh peeuhar arrangement of the cutters forms the prin- 
cipal feature in this part of the invention. The frames and eutters are moved 


up and down ina vertical direction by means of two connecting rods, each of | 


which are attached by one end to the cutter frame, and at the other ar lower 
end to a stud fixed into the face of the wheel, keyed on the end of a horizon- 
tal shaft, running uader the table of the machine, the rotary motion of whieh 
gives the neeessary motion to the eutter frame; the extent or range of the 
entter frame can be regulated by putting the pin into eertain holes drilled in 
the face of the wheel, at different distances from the centre thereof. There 
are also certain arrangements for moving the table upon whieh the block is 
fixed, so that the stone on the return stroke of the eutter frame moves back 
far giving clearance to the cutters, but when the same are about to eut 
joto the sides of the block of stone, the table is moved forwards equal to the 
distance given for the clearance, and the depth intended for the next cut, all 
of which movements are self-acting ar governed by the mechanical arrange- 
ments of the maehine.—The second improvement consists ina mode of making 
stone pipes. The block of stone intended ta Le bored out is placed with its 
end upon a table ; below the table, and in a vertical position, there Is a metal 
tube, on the upper end of which is fixed several cutters ; the table npon which 
the block of stone is fixed can be lowered by means of a screw, npon the end 
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of the tubular cutter, whieh cutter, having a rotary motion given to it, bores 
a hole into the end of the stone equal ia diameter to the eutter, the portion 
of stone eut out passes through the tubular cutter. 


BLACK DYEING, 


Fagnreick Steiner, of Hyndburn Cottage, near Accrington, Lancashire, 
Turkey Red Dyer, for “ A new manufacture of a certain colouring matter, com- 
monly called garancine’? —Granted August 8, 1843; enrolled February 7, 1814. 

‘This invention relates to a mode of obtaining a colouring matter commonly 
ealled garancine, from spent madder, or madder after it has been used for 
dyeing, and is performed as follows :—The inventor eonstruets a large filter 
of brickwork, but without mortar, outside the dye-house, that is to say, a 
hole is to be dug in the ground, and lined with brieks, and upon the bricks is 
placed a quantity of stones or gravel, and a piece of fabric, such as common 
wrappering, and below the filter there is a drain to take off the water which 
passes through. A quantity of diluted sulphuric acid, of the specific gravity 
of 105°, water being 100°, is kept ina vessel near the filter; the spent madder 
which has been used for dyeing is allowed to pass, by means of a channel, 
from the dye pan to the filter, and when running ina portion of the dilute 
sulphuric acid, is allowed to run in with it, which changes the colour of the 
madder to an orange tint; after the water is drained off, the residue is put 
into bags, and the same put into an hydraulic press, and afterwards passed 
through a sieve, the madder 1s then put into a wooden or leaden yessel,ani to 
every 5ewt. of madder l ewt. of sulphuric acid of commerce is added by 
sprinkling, and the whole thoroughly mixed together. The madder in this 
stage is plaeed on a perforated lead plate, fixed about six inches from the 
bottom of a vessel, and between the bottom of the said vessel and the per- 
forated plate, a quantity of steam is introduced, which passes through the 
said perforated plate and mixture contained in the vessei; a substance will 
now be obtained of a dark brown colour, approaching toa black, this sub- 
stance is garancine and insoluble earbonized matter. The substance aller 
being thrown ont to cool, is washed with a quantity of clear cold water until 
all the acid is destrayed ; it is then submitted to pressure, and after being 
dried in a stove is ground between a pair af ordinary madder stones, after 
whieh from 4tb. to 51b. of carbonate of soda to every 100 cwt. of the mixture 
may be added to neutralize any acid which may remain. The patentee claims 
the manufacture of garancine from spent madder, or madder after it has been 
used for dyeing. 
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A NEW SUBSTANCE FOR PAPER. 


Ricnarn ArcnigaLn Brooman, of 166, Fleet Street, London, Gentleman, 
for the Manufacture of paper, cordage, matting, and other textile Jubrics, as 
also for the application of the suid materials to the stuffing of cushions and mat- 
tresses.’ Granted August 10, 1843 ; enrolled February 10, 1844.—Communi- 
cated, 

This invention consists in a mode of manufacturing paper from the eonvol- 
vuli of the cissus genus of plants, which are found in Guiana, coast of Africa 
West India islands, and other parts. The mode of converting this vegetable 
into paper is as follows :—The hark or rind is in the first place stripped off 
the stems, and the fibres separated by being bruised, after which the fibres 
are to be dried in a stove, or by other snitable means, to free them from the 
sap; they are then boiled for some hours with a quantity of American 
potass, and afterwards washed, and then bleached by the application of chlo- 
rine or other suitable matter; the next process, after the fibres have been 
properly Lleached, is to card them with a metal comb, after whieh they are 
redueed by suitable maehinery into a pulp, and may then be manafactured by 
the ordiaary process into paper. ‘The inventor states that the above may be 
combined with rag pulp, or other suitable material. There are also other 
herbs, knawn in the West Indian islands by the name of herbs conpunts, and 
also the bark of the West Indian pear tree, from which a good paper may be 
manufactured. ‘That part of the specification, which relates to the manufac- 
ture of cordage, matting. and other textile fabrics, consists merely in the ap- 
plication ot the herbs before referred to, which are rendered into filaments 
and then mannfaetured in the same manner as flax or hempen ropes. And 
lastly, this invention relates to the application of ihe aforesaid material, 
when reduced into fibres, to stuffing ehair cushions, mattresses, &c. ‘The 
patentee claims the application of the aforesaid material to the manufacture 
of paper, cordage, matting, &c., as above described. 
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PRESERVING OF PROVISIONS. 

James CoorrR, of St. John's Street, Clerkenwell, Middlesex, Provision 
Merchant, for “ Vessels of peeuliar construction, and an apparatus for the purpose 
of preserving various articles of provisions for the use of families.’ —Granted 
December 5, 1843; enrolled February 5, 1843. 


This invention, in the first place, relates simply to the arrangement and 
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application of certain vessels for preserving fruit and other articles of provi- 
sion; and, seeandly, toa mode of stopping the vessels containing the fruit. 
&e., with corks or bungs. In carrying out the first part of these suppsed 
improvements, the patentee, for the purpose of affording greater faeility to 
private familics in preserving meats, construets a vessel of two or more parts 
made to fit one another, so that the vessel can be enlarged or diminished ae- 
cording to the size of a jar, containing the fruits or other matters to be pre- 
served to be placed within it. This vessel is made at the lower end to fit an 
aperture, formed in the boiler of an ordinary kitchen range, so that the steam 
generated in such boiler can be turned to some useful account ; this vessel is 
provided with a perforated bottom in order to allow the steam from the boiler to 
pass into the same; the jars containing the fruit or other article of food in- 
tended to be partially cooked, are successively placed within the aforesaid 
vessel, anıl subjected to the steaming process, when they have remained a 
suficient length of time, the jars or vessels containing the fruit, which are 
mule with a conical neck or opening, are to be tightly eorked with as much 
expedition as possible, far this purpose the inventor forces the eorks ur bungs 
into the necks of the jars by means of a serew, whieh constitutes the seeond 
part of the invention ; and consists in the application of a serew to the cork 
or bung, similar to that used in an ordinary screw press, this serew is to be 
kept eunstantly applied to the stoppers of the vessels until the cantents are 
nearly cool. The patentee claims the mode of constructing a vessel or vessels 
in snch manner that they may he applied to the boiler of an ordinary kitchen 
range, in order to preserve provisions in jars by the application of steam; and, 
secondly, to a mode of ecnstrueting apparatus for stopping jars and seeuring 
such stoppers till the contents of the vessels are cooled. 


MUNTZ’S METAL SHEATHING PATENT. 


In the Court of Common Pleas, Feh. 8 to 13. (Sittings at Nisi Prius, at Westminster, 
before Lord Chief Justice ‘Tindal aad a Special Jury.) 


MUNTZ V. FOSTERFAND OTHERS. 


The trial of this canse, which lasted five days, commenced ou Thursday, the 8th inst., 
and concluiled on Tnesday evening, the 13th inst. about seven o'clock, 

The Attorney-General, the Solicitor-General, Sir T, Wilde, Mr, Serjeant Bompas, Mr. 
M. D, Hill, and Mr, Cowling were counsel for the plaiatiff; and Mr, Kelly, Mr. Jervis, 
Mr, Serjeant Channell, and Mr. Webster appeared for the defendants, 

This action was hronght for an alleged iofringement of a patent graoted on the 22d of 
October, 1832, to Mr. G, F. Muntz, M.P. for Birminghsm, for * an improved manufacture of 
metal plates for sheathing the bottoms of ships and other snch vessels.” Copper sheath- 
ing for ships was lately in such general use, that it may not be recollected by the major 
part of the public that it was only about 50 or 60 years ago that the practice of sheathing 
the hottoms of vessels with metal was introduced, in order to protect the bottom from the 
barnaeics and seaweed which adhered to a rough surface, and impeded the sailing of the 
vessel, Expensive as the process of coppering the bottom was, on account of the prime 
cost of the metal, the expense of rolling it into sheets, and the corrosion to which the 
metal was subjected by the action of sea water, the use of copper wus found to be attende? 
with this farther inconvenience, vlz., that heing fastened to the hottom of tbe ship with 
iron nails, the iron very quickly rusted, the fastenings ceased to hold the metal, and the 
copper came off, Grent as these drawbacks against the use of copper for this purpose 
were, the coppering of tbe bottoms of ships yielded advantages which more than couuter- 
balancer! the inconveniences by which the process was attended, and in order to make the 
invention still more useful Sir Hamphry Davy turned his attention to the snbject, and en- 
deavonred to devise some method for counteracting the rapid oxydation which took place; 
as formerly the copper bottom of a ship rarely lasted longer than tive or six years. Ft 
struck Sir H, Davy that if a portion of zine were applied to the copper It wontd counteract 
the process of oxydation, and a vessel aheathed with copper and zine plates, in accordance 
with his theory, was seat a voyage to a distant part of the world, from which it returned 
perfectly uninjured, so far as the bottom was concerned, by the salt water, but at the same 
time it was as foul as if there had been no metal at all npon the bottom, ‘The experimeat 
had succeeded ton well; it had prevented any oxydation trom taking place. The problem, 
therefore, still remained to he solved, whether any metallic composition could be found 
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for the sheathing of ships, by the use of which the bottom could be kept clean, and at the 
sime time too great a degree of oxydution might be prevented. To the solution of this 
problem Mr, Mintz, who is a metal roller at Birmingham, directed bis mind, and com- 
meneed a series of prsctical experiments, for the results of which he took out a patent in 
1832. The iuvention slowly bnt steadily attracted the notice of the shipping interest of 
the country; and it appeared that in 1884, in the port of London, 20 ships were sheathed 
with metal under Mantz’s patent, the number gradually increasing, till, in tbe year 1843, 
there were ia the same port 257 vessels sheathed with the new composition, of which 
17,947 ewt. were sold in the last-mentioned yeur, The composition was a mixture of 
copper and zinc, which was cheaper than copper, was more easily worked, and lasted 
longer, being also sufficiently hard to allow of its being fastened ta the sides of the sbip 
with nails of the same composition. 

The specification of the plaintiff's patent thus described the nature of his inventlon:— 
“F take that quality of copper known to the trade by the appellation of ‘best sclectect 
copper,’ and that quality of zine known in Englant as ’ foreign zinc,’ and melt them to- 
gether in the usaal manner, in any proportions hetween 5v per cent. of copper to 50 per 
cent, of zinc, and 63 per cent. of copper to 37 per cent. of zinc, both of whieh extremes, 
and allintermediate proportions, will roll at a red heat; but, as too large a preportion of 
copper inereases the difficulty of worklag the metal, and too large a proportion of zinc 
renders the metal too hard wbeo cold,fand not sufficiently lable to oxydation, } prefer the 
alloy to consist of about 60 per cent, of copper tn 40 per cent, of zinc.” It was proved hy 
the testimony of several witnesses who were examined on the part of the plaintiff, and who 
were not contradicted, that any person acquainted with the trade of a metal roller could 
mannfacture this composition from the description of the invention contained in the spe- 
efication ; and it appeared that between February and April, 1843, the defendants had 
made a tuantity of sheathing, amounting in value to about 7004. or 8002, some of which 
was sold by them in Liverpool, and which was deelared, upon subjecting it to a minute 
analysis, to be as nearly as possible composed of the same proportions of copper and zinc 
as those pointed out in the plaintiff’s specificatiun as the best alloy for the purpose, 
namely, 60 per cent. of copper and 40 per cent. of zine. 

The defence set up was, that there had been no infringement of the patent; that the 
invention was not new, and that Mr. Muntz was not the first and true inventor; and, also, 
that the specification was had for uncertainty, &e. Upon the «st point, the infringe- 
ment, the evidence seemed very clear; but the main ground of defence was, that in the 
y-ar [500 a Mr, Collins taok out a patent for a composition for sheathing ships, which it 
was argued was substantially the same iavention as that whieh the plaintiff claimed ss 
his owa. The specification of Collins’s patent said, ‘The yellow sheathing (the sheathing 
in question) consists chiefly of zine and copper. The compount must he heated, aad in 
that state rolled. 100 parts of copper and 30 of zinc afford a good composition; but the 
proportions may he varied, or other metallic substances added, provided the property of 
Dearing the mechanical process, when added, is not destroyed.” Evidence was given on 
the part of the defendants to show that some of the metal sheathing made by them after 
April, 1813, was made from the specification in Collins's patent alone, and severa! wit- 
nesses were also called te prove, on their behalf, that a composition of copper and zinc, in 
the proportion of GO per cent. ot the former to 40 per cent. of the latter, had been made in 
the years 1828 and 1829, but it did not appear that any plates of this composition had ever 
been applied to the sheathing of ships. The defendants also raised various objections to 
the seciheation of the plaintifi’s patent, 

Lord Chief Justice Tindal, before he proceeded to charge the jury, told them that if they 
were desirous of hearing the whole of the evidence read over which bad beeo given during: 
the five days through which the trial had fasted, he should wish to take another day for 
the purpose of reading it through, in order that he might save their time; but if, having 
heard the evidence, to which they had pait great attention, and having taken coplous 
notes, they did not require that nssistance he would at once proceed to call thelr attention 
ta the points on which they would have to give verdict. 

The jury iminediately said, that it wonld not be at all accessary for his Lordship to read 
over the evidence tn them, 

The Lord Chief Justice then left it to them to say, In the first place, whether there hac 
Leen any infringement of the patent grantei to the plaintil!, assoming the patent to be 
good; secondly, if so, whether the manufacture was a new tion, or whether it had 
heen niready made public hy Collins’s patent; and, thirdly, whether the specification of 
the plaintiff’s patent was sufficiently plain and intelbgible to enable other persons to make 
the composition for which the patent Lad been granted. His Lordship also gave it as 
his opinion, upon the matters of law arising in the case, that the nature of the plaintiff's 
invention was well described by the title of the patent—" An improved manufacture of 
metal plates tor sheathing the bottoms of ships or other such vessels; that neither “best 
selected copper” nor * foreign zine” formed part of the invention, which consisted in the 
discovery of a composition for sheathing hy which a proper degree of oxydation was ob- 
tained, and no more ; that rolling the metal at a red heat was not claimed as part of the 
invention; aad that the invention did not particularize any proportions bat those of 60 
per cent. of copper and 40 per cent. of zinc, as applicable for the purpose of making his 
metallic sheathing, although he had designated ovher proportioas between the extremes 
of which the metals would melt at a red heat. 

Mr. Kelly tendered a long bill of exceptions to this ruling. 

The jury retired at half-past six to consider their verdict, and after an absence of about 
ten minutes returaed into court, and found for the plaintif Damages, 40s. 


MADDEN’'S IMPROVED KNIFE CLEANER. 


Tue accompanying engraving is a representation of a new 
Knife Cleaner, Polisher, and Sharpener, the invention of Mr. 
Madden, of George Street, Adelphi. It performs what it 
professes to do in a very eflectual manner, with one half the 
labour and time by the old method, making no dust or noise. 
The great merit of the invention is its compactness and porta- 
bility. 

The machine is fixed upon a stand 12in. long by 8in.; it 
consists of two parallel cheeks of iron, the interior faces of 
which are slightly bevilled, and lined with buff leather; these 
cheeks are pressed together by two springs by which they are 
suspended : on the top of the cheeks is a groove tu receive the 
brick-dust. When a knife is to be cleaned, it is placed be- 
tween the cheeks at one end, and drawn backwards and for- 


wards, which causes a small portion of the brick-dust to drop al i 
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down, and by which means the knife is thoroughly cleaned, i 
The price of the machine is 15s. 
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CARRINGTON BRIDGE, NOTTINGHAM. 
(With Engravings, Plate 2.) 


Tis bridge was erected from the designs of H. M. Woop, Esq. 
Architect to the Corporation of Nottingham, and subject to the ap- 
proval of Thomas Woodhouse, Esq, C.E. to the Midland Counties 
Railway. It was built at the joint expense of the Corporation of 
Nottingham and the Midland Counties Railway Company, at a cost of 
£5,9452., and makes a new and beautiful approach to the Railway 
Station. The novelty of this bridge consists in the flatness of the 
arch (the span being 70 feet and the versed sine only 5, which is less 
than any iron bridge Fam aware of,) it is also remarkable for having 
ornamental scrolls for spandrils. The width of the roadway is 50 fect. 
The masonry and approaches were. executed by Mr. Henry Sharp, aud 
the ironwork by Messrs. Cort and Co., ironfounders, &c., of Notting- 
ham, and Leicester, and the work was completed in the most substan- 
tial and durable manner. ‘The quantity of cast iron used in the course 
of erection amounted to 146 tons, and the wrought iron, including 
holt and tension rods, about 1,565 1b. 

This bridge now forms a very pleasing object, and is one of the 
principal ornaments to the interesting town of Nottingham, and does 
equal credit to the public spirit of the inhabitants, the talent of the 
architect and the skill and enterprise of the contractors. 

The bridge was commenced in the early part of 1542, and com- 
pleted the same year, and much to the credit of those that were 
employed, not the slightest accident occurred during the progress 
of the works, not evenso much as fracturing a stone or breaking 
a rope. After proper scaffolding had heen thrown across the 
canal from abutment te abutment (under which the boats contain- 
ing the ribs were brought), with necessary hoisting tackle, and a crab 
on each abutment, the whole of the ribs were hoisted into their places 
in 15days. An attempt was made to test the ribs in the foundry 
yard, but in consequence of the difficulty in procuring suitable abutting 
places to carry the heavy weights intended to be applied, and the 
probability that they would not be fairly proved, it was abandoned, 
and they were afterwards tested in their places at the bridge in pairs, 
the weight consisting of pig lead, equally distributed over the whole 
length of the ribs, and the following is the result :— 


Weight applied. Deflexion. 
Ist pair 50 tons fe š 
2d yy co So; T ł 
ail oy T 50 p z: 3 
E sg 4th n .. 50 n oe 1 
ie + 80 1} 
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.No permanent set of any consequence was perceptible after the 
weight was:withdrawn. Before. the experiment, the ribs were securely 
wedged ir their places, as shown in the drawings, and no evil effect 
appeays to have arisen since the completion of the bridge from the 
expansion and toutraction of the metal, as assumed by some engineers, 
and for which they make allowance in their works, 

To form the roadway, Memel planks din. thick were bolted to the 
ribs, this is, in my opinion, the only defect in the design of the bridge, 
as in works of this natare imperishable materials only should be used, 
covering plates of east iron shonld have been substituted, which, 
although. more expensive in the first instanee, would have been the 
cheapest in the end, as timber in such a situation camot be calculated 
to endure more than 20 years, The joints of the planks having been 
properly eautked, a layer ef tar and pitch of equal parts mixed with 
sand, in proportion of half a pech of sand to nine gallous of tar and 
pitch, was applicd in a bot and fluid state three quarters of au inch 
thick, whicl®made à covering’ impervions to moisture. The roadway 
was formed of M ont Sorrel granite, with which was mixed a small 
portion of tar and pitch, ànd from the adhesive nature of the resinous 
matter, with the assistance of a roller, it readily consolidated and formed 
a compact mass. Roads or strects composed of this material make a 
very smooth and pleasant surface to travel over; it forms a very hard 
voad, is perfeetly elean in the winter, as the subsoil cannot work 
through it, and is free from dust in summer, an advantage of which 
no other road material, that E am aware of, can boast. 

Iron as a material for bridges is growing more extensively into use, 
aud its superiority over other materials, as to durability, facility of 
construction, and its capability of being moulded to any pattern, so as 
to form highly ornamental structures, becomes daily more evident; 
and its moie general introdnetion in publie buidings, manufactories, 
&e., would be of great utility. 

The details of construction will be sufficiently understood by a re- 
ference to the cngravings. 
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REFERENCE To ENGRAVING, PLATE U. 


Fig. 1. Elevation of bridge; scale Lin. to 20 ft. Fig. 2. Half ele- 
vation of external rib, cornice and railing. Fig. 3. Ditto of inner 
rib; scale # in. to I ft. 

Fig. 4. Plan of ribs and braces; scale ṣẹ in. to Lit. 

The scale of the following figures is żin. to 1 it. 

Fig. 5. Section through external rib. Fig. 6. Section throne ex- 
ternal rib and cornice A to B. Fig. 7. Section through inside rib, 
Ato B, 2ft. 3in. Irom centre to outward. Fig. 8. Back of plinth. Fig. 9. 
Transverse section of stay [rom E to F on Fig. 4. Fig. 10. Section 
from L to M ol ribs. Fig. 11. Section from G to H of ribs. Fig 12. 
Plan of abutment plate. Fig. 18. Section of ditto from X to Y. 
Fig. tt. Transverse section of abutment plate of quota from V to W. 
Fig. t6. Section of bracing frame from C to D on Fig. 4. Fig. 16. 
Transverse stay. 
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TUBULAR BOILERS. 
(With Engravings, Fig. 1 to 4, Plate 3.) 


It is our intention occasionally to give drawings founded upon the 
most approved mode of construction, of marine engines and boilers; 
we now commence with a tubular boiler for 60 n.p., and sball hereafter 
give designs for one of 150 H.P., and afterwards of 300 H.P., up to 
500 IP. 

Tue drawings represent a tubular boiler, of the most improved 
construction, as used on board our fast river steamers, and now in- 
troduced into the vessels of Her Majesty’s navy. The power is of 
GO horses, say two marine engines of 30 H.P., or 3ft. stroke, and 
314in. cylinders, making 30 strokes per minute. It may be manufac- 
inred in one piece, and with its apparatus complete, would weigh not 
more than 10 tons, a manifest improvement on the old system of flue 
boiters, which, for the same power, could not be made of less weight 
than 16 to I7 tons, and occupying, superficially, a space of 14ft. 
square. The weight on the safety valve may be 101b. per square inch, 
The steam expanding in the cylinder at one-third of the stroke. It 
would easily perform this duty, with a moderate consumption of fuel. 

The surface, and detail of construction, are as follows :—There are 
six rows of tubes of I9 each, or 114 in all: they are 27 in. diam. in- 
side and about 3in. outside. ‘The superficial area will be 23 diam, = 
5-04 area X 114 tubes = 677 square inches total sectional area of 
tubes. 

The surface of tubes 


65007 
23 diam. = 8-64 cir. X U6in. long X 114 tubes = rie = 451-4 sq. ft. 
Plate surface. Fires (above grate) and uptakes 1485'S 
Total absorbent surface of boiler Ae .. 6000 


Grate bar surface 7-0 X X1 x 3 fires = 439 square feet. 
Area of grate uptake = 12in. by 75 im. = 900 square inches. 
Area of tubes (as above) Ae = 677 ditto. 
Area of chimney uptake l4in. X ISin. = 072 ditto. 
Area of chimney = 24in. diam. . = 452 muitos 

To be evaporated per hour = 74% cubic feet of water, under a 

pressure of 161b. per square inch. 
Results of surface, per nominal horse. 


43:9 
Grate bar surface = a 07°25 square feet per horse. 
I5 3 ; 
Tube surface =—5 = 7'5 ditto ditto 
45:5 ; 
Plate surface = atte ditto 
GO 
Total 10 square leet 10:0 
G77 
Area of tubes 2 = 1J'25 square inches per horse. 
5 900 ; 2 
Ditto of grate uptake =r = 15-00 ditto ditto 
: ; Ron DR : : 
Ditto of chimney ditto w = 11-20 ditto. ditto 
: a rye 452 pene ; 
Ditto of chimney me 750 ditto ditto 
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The materials of which such boilers shontd be constructed, are as 
follows— 

Furnaces, of best Low Moor iron {in. thick; the grate and uptake 
should be of the same kind and substance. The tube plates are some- 
times made of mixed metal; but we prefer Low Moor iron of & inch 
gauge. The tubes (if of brass) should they be those made by Alston, 
which are bare Lin. thick, or 12 wire gauge. If made of iron, they 
should be those of Russell & Co. 

A difference of opinion exists as to the advantages arising from the 
use of brass or iron tubes, although practice has hitherto been almost 
confined to the former; but it appears likely that a great change will 
shortly take place in this particular, arising from the injurious effects 
produced by galvanic action on the iron shell of the boiler, which in 
mauy boilers has occurred to an alarming extent. Of course this 
would be actively obviated by the use of iron tubes, and the advan- 
tage of the one over the other, is solely a commercial question, deter- 
minable by practice only. We think the trow tubes will be found the 
best in all respects, especially if means are taken (and they are sim- 
ple) to prevent the accumulation of salt and calcareous deposits. 

The shell and chimney uptake may be of best Staffordshire iron, 
$ in. thick, and 4 in. below, say for 2 ft. up from the bottom, where the 
decay is generally very rapid. Care should be taken in properly 
staying every part. 


PARKYN’S DIRECT ACTION ENGINE. 
(With an Engraving, Plate 3.) 


Sir—I herewith send you a drawing of a Double Cylinder Engine, 
which I patented in England last year. 1 have erected an engine, 
similar to that shown on board, the Iron Boat, Prince Albert, built for 
the Montreal aod Laprairie Ferry. 

The engraving is a longitudinal section through the engine, showing 
the method of connecting the cylinders with the air-pump, and trans- 
mitting the power to the main shaft. The novelty of the plan is the 
way in which the air-pump is worked, securing greater economy of 
space and fewer moving parts, and consequently less friction—these 
being the primary objects to be attained by all plans of direct acting 
engines. The cylinders are 42 inches in diameter, and 5 feet stroke. 
The air-pump is 28 inches, and the same stroke. The plunger of the 
air-pump is worked down to within 3 in. of the flooring of the vessel, 
thus securing the longest possible stroke for a given height, with an 
adequate length of connecting rod, which in the epgine shown is ten 
fect. F, F,are the two foot valves—the discharge is at the side. 
The two valves G, G, in the air-pump plunger are to allow for the 
exit of any air that may collect in the pump. 

The valves of the engine are four in number, two for the steam on 
the left, and two for the exhaust on the right they are of the kind 
gencrally denominated the Equilibrium Valve, and worked by two 
eccentrics, one for each pair; this is adopted to secure the means of 
cutting off the steam valve at any part of the stroke. The engine can 
be started, stopped and handled by a force not exceeding 401b. ap- 
plied to a lever 3 feet long. The condenser is immediately below the 
nozzles, thus securing instant condensation. 

The engine at ordinary working makes 21 revolutions with a pres- 
sure of steam of 18 lb. per square inch in the boiler, and cutting off at 
half stroke, driving a wheel 26 ft. 6 in. diameter, 7 feet wide with 20 
inches of dip. The vacuum io condenser averages 233 inches as 
indicated by the barometer. 

The boat is 178 feet long between the perpendiculars, 175 feet on 
keel, 25 feet beam, depth of hold S feet, and 2 ft. 9in. draught of water 
when light. The boilers arc upon the tubular principle, and con- 
structed to burn wood fuel. The boat before the navigation closed 
was 23 days upon her station, and seemed to answer all the purposes 
for which she was built. 

T thus submit to the criticism of English engineers the first Double 
Cylinder Engine that has been manufactured in Canada, and erected 
on hoard the first iron boat built in the colony. 


I am, Sir, your obedient servant, 
WILLIAM PARKYN. 
St. Mary’s Foundry, 
Montreal, Dec. 12, 1843. 


P.S. In such class of vessel as the Helen Macgregor, described in 
the Journal for November, an engine on the plan here submitted could 
eer in the same space, having a 6 feet stroke and 12 feet connecting 
rod. 
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[it is very evident that Mr. Parkyn’s engine is a copy of the 
double cylinder engines of Messrs. Maudslay & Co.; this engine 
being in every respect, but one, exactly similar to that patented by 
Joseph Maudslay and Joshua Field on the 7th of May, 1839, and de- 
scribed in the Journal, p. 73, Vol. Ill, 1840. The only novelty, is in 
placing the air-pump between the cylinders, and making it the guide 
for the bottom end of the connecting rod; the air-pump is therefore 
necessarily open topped, and working under the pressure of the at- 
mosphere. This arrangement most undoubtedly reduces this kind of 
engine to a minimum of space per horse power, and admits of a 
longer connecting rod than Messrs. Maudslay and Field’s engine, for 
the reasons given by Mr. Parkyn—his working the air-pump piston to 
within an inch or two of the vessel’s bottom. There is considerable 
ingenuity in the scheme, although, if our memory serves us rightly, 
we have seen it before printed and described in some work, but which 
we cannot refer to just now. It possesses all the faults of Maudslay’s 
engines, and which we think have been urged against them with much 
reason—namely, greatly unbalanced weight, and consequent irregu- 
larity of motion, and perhaps of more consequence still—the surcty 
of a difference in the friction of the two pistons, throwing a heavy 
strain, and wear and tear on;the piston rods and working parts con- 
nected therewith. 

Mr. Parkyn’s engine possesses all these disadvantages, to which 
must be added his open topped air-pump, which adds to, instead of 
reducing the unbalanced weight—for he has to bring up the bucket 
or plunger against the atmosphere, which ina pump of 28 in. diame- 
ter, is equal to four tons or close upon half the power of one cylinder 
(vacuum pressure.) 

As the condensation water is, under ordinary working, about equal 
to one fourth of the air-pump’s content per stroke, it follows that the 
power requisite for its expulsion into the hot well is exerted only 
during the last quarter of its descent, and until it reaches that point 
it is totally inefficient as a balance to the working parts, and then it 
has become useless from their accelerated motion. Messrs. Maudslay 
avoid this, although they increase their weight and space, by placing 
T air-pump as shown in the drawing before referred to (Vol. IIL, 
1840.) 

There is still another objection to Mr. Parkyn’s plan. The velocity 
of the air-pump plunger is double that generally given, it is necessa- 
rily the same as the piston, instead of a moiety, and this would be a 
serious objection in the minds of many English engineers. In the 
case of a bucked with valves, we should agree as to its impracticability, 
but we do not think the objection applies with so much force when a 
solid plunger is used, (as by Mr. Parkyn,) and the delivery valves are 
made of sufficient capacity. We know of several good engines, that 
have the strokes of their cylinders and air-pumps equal, the Prince 
Albert, of London, for instance, just occurs to us. The friction is, of 
course, greater, in the ratio of 2 to 3, and probably the wear of the 
air-pump would be considerable, from the oblique action of the con- 
necting rod: but these are matters for practice to determine, and we 
shall be glad to hear again from Mr. Parkyn, after his engines have 
been at work for some time, and perhaps he can then favour us with 
some indicator diagrams taken from the cylinder and from the ander 
side of the air-pump plonger—these would assist our judgment mate- 
rially, and be very interesting. 

The steam and eduction valves, used by Mr. Parkyn, are those of 
the Cornish engines—generally known by the name of double beat 
valves; two sets of eccentrics are applied, and the expansion of the 
steam is effected by a slot in the eccentric notch, which can be al- 
tercd at pleasure, and is both novel, simple and effective: but it is not 
applicable to slide valves. 

On the whole it is a creditable production, although, as we have 
said before, itis a decided infringement of Maudslay’s patent, in so far 
as the employment of two cylinders, piston-rods, T piece, &c., is con- 
cerned. However, we cannot help again expressing our pleasure at 
these liberal exchanges of practical knowledge, between the new and 
old world, and feel gratified at our Journal being the means of com- 
municating them to the public.|—Editor C. E. & A. Journal. 


Railways.—First Report from the Select Committce-—The Select Committee 
appoiated to consider whether any what new provisions ought to be introduced into such 
railway hills as may come before this House during the present or future sessions, for the 
advantage of the public and the improvement of the railway system, aod bkewlse to con- 
sider whether any and what changes ought to be made in the standing orders relating to 
railways, and who were empowered to report their opinion thereupon from time to time 
to the House, have considered the matter referred to them, and have agreed to the fol- 
lowing clanse be inserted iu all the.railway bills now coming before or passing through 
Parliament, viz., ‘‘ And be it further enacted, that nothing herein contaiaed shall be 
deemed or construed to exempt the railway by this or the said recited acta authorized to 
he made from the provisions of any general act relating ta such bills which may pass 
during the present session of Parllameat, or of any general act relating to railways which 


| may pass during the present or any future session of Parliament,” 
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VALVES AND ECCENTRICS FOR WORKING STEAM 
EXPANSIVELY,. 


(With Engravings, Figs. 1 to 7 Plate 3.) 


Sm—Enciosed I send you a description and sketches of an elegant 
apparatus for cutting off the steam at any required part of the stroke; 
which (judging from the clumsy manner in which that object is often 
done) I believe to be not generally known. 

The accompanying sketches (Plate 3, Figs. I to 7,) are taken from 
the engine used for mechanically ventilating the Reform Club Honse, 
in Pall Mall, made by Messrs. Easton and Amos, Engineers, South- 
wark, and is, I believe, their invention, and has been found to answer 
the purpose well. Jt is a curious fact that the same valves have been 
patented twice since they were introduced at the Reform Club House 
in 1840. In the Mechanic’s Magazine, July 15, 1843, there are ab- 
stracts of the patents referred to,—I[st. Robert Wilson, engineer, of 
Manchester, specification enrolled June 22, 1843.—2nd. James Morris, 
merchant, of Cateaton-street, London, specification enrolled June 22, 
1843; so that these patents were both sealed and enrolled on the same 
day for the identical invention, and that invention having been in 
public use at least two years previons. I hope this will show you the 
value, if well executed, of your new plan of giving abstracts of all 
patents connected with the professions of the engineer and architect. 


T remain, Sir, your obedient servant, 
GEORGE SPENCER. 
Engineer's Draughtsman. 
5, Hungerford Street, Strand. 


Description of the Valves and Eccentrics. 


Fig. 1, is a Section through the Passages, Cylinder, Valves, and 
Valve Box.—Irig. 2,Front Elevation of Cylinder Face.—Fig. 3, Plan 
of Valve.—Fig. 4, Valve Cover.—Fig. 6, Plan of Non-Shifting Ec- 
centric.—Fig. 7, The Shifting Eecentric.—Fig. J2, Section showing 
both Eccentrics together. 

The valve A is similar in construction to the ordinary slide valves, 
except that there are two steam ways passing through the valve; this 
valve is made to slide on the cylinder face by means of the non-shift- 
ing eccentric C, and never varies in the distance it travels. The valve 
cover B is made to cover the two steam ways exactly, and slides on 
the top of the valye A, and is worked by the shifting eccentric D. 
The eccentrics C and D are bolted together by a bolt passing through 
one of the square holes E in C, figs. 5, 6, and 7, and through the cir- 
cular slot g g, in D ; bands T pass round both eccentrics, to which the 
rods acting on the weigh-shaft leversare attached. The object gained 
by this arrangement is to give a uniform sliding motion to the valve 
A, while the slide cover B, and its eccentric D, are so contrived that 
its travelling distance may be varied as required. This adjustment is 
managed in the following manner :—on the non-shifting eccentric C, 
a boss g is cast, on which the shifting eccentric D fits, and may be 
moved round and bolted in any required position as before mentioned; 
now if the point z of D be brought to the point x of C, the eccentric 
will not cause any motion to the valve cover B, but if the point x of 
D be brought to the point z 1 of C, then the valve cover B will haye a 
rectilinear motion equal to the diameter of the circle of which the 
distance from æ to v lis the radius, or any intermediate length of 
motion may be giyen to the valve cover by altering the position of the 
shifting eccentric—and thus the steam may be cut off easily at any ree 
quired part. of the stroke. 
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NOTES OF THE WEEK. 


The Director of the Silesian Railway has invented the following means to 
enable passengers, in case of distress, to communicate with the engine driver, 
A circular hole, closed ky a flap, is made in the top of each carriage roof, and 
which can be opened by means of a string, so that the passengers can pass 
through the hole a signal of distress, which the engine driver can see, and 
instantly stop the train. An instance of the utility of this arrangement re- 
cently occurred on the line, a noise like the bubbling of boiling water beiog 
heard behind one of the carriages; after waiting for some time, a civil en- 
gineer in the carriage passed through the roof the distress flag, and the train 
being stopped, it was found that one of the axles bad got red hot, no doubt 
for want of grease. Of course the danger was immediately checked. We dv 
not, however, place too great a value on the contrivance, as it would bea 
great source of annoyanee in the hands of silly old women. 

A deseription of the interesting, but little known, objects of antiquity in 
the Sagre Grotte Vaticane, or Hypogeum of St. Petex’s, has at last been pub- 
lished by direction of the Papal Government, from the pens of Sarti and Set- 

clini, illustrated with 42 copper-plates, 
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An elegant building has been erected at the Hermitage, on Mount Vesuvius, 
called the Vesuvian Meteorological Observatory. 

A plan for the imjroyement and restoration of the Campagna Vicana, 
has been well received by ihe King of Naples. 

A new grotto has been diseoyered at Monte di Cuma, near Naples, by the 
seaside. It is esteemed by some to he the true Sybil’s grotto. 

The first artesian well has Leen begun at Naples in the garden of the Royal 
Palace. 

Great exertions are being made for the maintenance of the Flemish language 
and literature in Belgium. 

The Government of llamburgh have signed a contract with an Anglo-]lam- 
burgher company for lighting the city with gas. 

Nine statues, representing the nine Muses, have recently been brought to 
the Hotel de Ville, at Paris. They are for the decoration of the grand festival 
gallery. More than 200 sculptural artizans are employed in finishing that 
magnificent gallery. 

The town of Bretenil is ahout to erec!, in gratitude to M. Laffitte, a foun- 
tain, surmounted by his bust. The amount voted is £80. 1n 1829, M. Laffitte 
gaye to the town a hall and market-house, which cost £1,600. 

The ruins of a Gallo-Roman town, of great extent, have been found in a 
large forest near St. Saulge, in the Nivernais. It possessed a temple, foram, 
many Streets, and every day vases, pottery, and objects of sculpture, are dis- 
eovered. 

The Minister of the Interior, in France, has given orders for the opening 
of a part of the Museum of the Hotel de Cluny an the 15th inst. 

The bronze statue of Admiral Duquesne has been placed on a provisional 
pedestal, alongside of the statues af the other marine commanders in the 
midst of the Court of the Louvre. It is only placed there for public exhibi- 
tion, being destined for Dieppe. This is a very good way of exhibiting public 
statues, and should be imitated here. 

The Minister of the Interior, in Franee, has presented to the town of 
L'Orient a picture representing a naval exploit of Captain Dusaulghoy. 

Father Ungaretti, employed on the catalogue of Egyptian antiquities at 
Rome, has been struck with a paralytic stroke. 

A panorama is being exhibited in Germany of Hamburgh before and after 
the fire. 

The City Picture Gallery, at Mentz has finally been located in the saloon 
of the Palace. 

News has been received of Mr. Fellowes’ operations in Lycia. The expedi- 
tion is in excellent health, and a great many good things have Leen obtained. 
Among them is a monument representing a mythalogical being driving a 
car, in which is a triple-headed monster, being a Iton at one end, with a goat 
rising from its back, and a scorpion or serpent at the other end. Mr. Fel- 
lowes has named it the Chimera tomh, and to prepare it for shipment he has 
caused it to be sawed in two. The Medea is to begin embarking the objects 
of art by the end of the month. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
February 19,—T. L. Donaxpson, Esq., V.P., in the chair. 


A paper was read by Fraeoenicx Caruznwoon, Esq., Architect, Ion. 
and Corresponding Member, on the “ Antiquities af Centrat America,” 

The Mexican Indians, besides a perfect knowledge of stone cutting, and 
laying, were well acquainted with various kinds of mortar, stuccoes, and 
cements, and large masses of excellent ecnncrete are found in many of tbeir 
bnildings. They were, in fact, so far as the mechanical part went, accom- 
plished masons. In another department of art which reqnires more know- 
ledge and science than the huilding of pyramids and temples, they were in 
no wise inferior to the Egyptians—to the preparation, mixing, and use of 
pigments, Their painting is indeed superior both to their architecture and 
sculpture, and they went even beyond the Egyptians in the blending of 
colours; approaching more nearly to the paintings found at Pompeii and 
ilerculaneum. 

In oneof the rooms of a large huilding at Chichen Itza are paintings cover- 
ing the entire walls from the floor to ihe ceiling. (For a plan of Chichen 
ltza see Civil Engineer and Architect's Journal, Vol. V1. p. 133.) The apart- 
ment may he 30ft. long, 12ft. wide, and I5ft. high. The fignres are not 
more than Gin. to 8in.in height, but most interesting snbjects are represented, 
abounding with life, animation, and nature. In one place are seen warriors 
preparing for battle, in another the fight is at its height, castles are attacked, 
defended, and taken, and various military executions follow. This forms one 
section of the wall. ln another are seen labours of hushaodry, planting, 
sowing, and reaping, and the cultivation of fruit and flowers. Then follow 
domestic scenes, and others apparently of a mythological nature; indeed, 


| almost everything requisite to give us an intimate acquaintance with Indian 
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life is depicted. The subjects are too numerous to mention, and such was 
the multitude of figures and objects, that a month would not have sufficed 
for delineating them. Unfortunately these beautiful paintings are fast has- 
tening to deeay, anid every day adds to their approaching obliteration, from 
the visits of Indians. 

The pervading type of the architecture in the central parts of America and 
Yucatan, consists in first constructing immense pyramidal mounds, or ter- 
races, of greater or less height, and on these placing their sacred edifices and 
palaces. Whether these mounds, or, as some call them, pyramids, (and by 
the Indians they are eatled teocalli,) are in gencral solid, or contain in alt 
Cases passages and apartments, remains yet to be ascertained. In the few 
that have been opened, by aecident or design, small arched rooms have been 
found, The buildings are generally long, low, arched, and of a single story, 
a plan frequently adopted by the Spaniards on account of the shocks of earth- 
quake to which many parts of the country are exposed. In a few instances 
buildings of two and three stories were inet with. The teocalli before-men- 
tioned are found in great numbera throughout the country. They are fre- 
quently of large dimensions, of a pyramidal form, but do not terminate in a 
point like the Egyptian structures. They have on their summits platforms 
of suflicient extent for their temples, which contained statues of their deities, 
and in front was seen conspicuous the sacrificial stone or altar, convex on its 
upper surface ao as toraise the ehest of the human victim, 

Mr. Catherwood thought there cond be hnt one opinion as ta the altars, 
idols, and sacrificial stones at Quirigua and Copan, having been constructed 
and used for these dismal rites. Indeed the channels cut on the upper sur- 
faces of these sacrificial stanes left no doubt on his mind as to the uses to 
which they were applied. 

Another, and not less distinguishing, feature than their mounds and pyra- 
mids are the arched rooms found in all their buildiogs; he called it an arch, 
hecause it has all the appearance of one, and answers most of its purposes, 
and the inventors were on the very threshold of discavering the true principles 
of the arch, It invariably consists of atones overlaying cach other from 
Opposite walls, until the last meet over the centre of the room, or what is 
still more commonly the case, when the last stooes approach within about 
12 inches of each other, a flat stone is laid on the top, covered either with 
solid masonry or concrete. The jaints of the stones are all horizontal. The 
roofs have a slight inclination to throw off the rain, and are cemented. This 
form of areh appears at first sight original, and is so in as mueh as regards 
the Indians, but the same prineiple was used in the earliest times by the 
Egyptians, the Greeks, and the Etrurians, and would, in al} prohability, sug- 
gest itself to any people who had to construct a stone roof over a space too 
wide for them to cover with flat stones. Ie had been indebted to Mr. Ainsley 
a short time ago for a sight of his beautiful drawings of Etrurian remains, 
and among them is shown ao arch, which, if he had met with it in Central 
America or Yucatan, he shonld have nndonbtedly taken for one of the usual 
arches of the country. It is at a place called Cervetri, and forms a part of 
the Galassi tomb, The finding similar arches in Etruria and Yucatan, and 
not very dissimilar pyramids in the latter country and Egypt, was no proof to 
his mind that a communication must have anciently existed hetween the 
respective countries. Similar necessities may well have produced similar 
resnits, 

As regards analogies in architectural ornaments in the new and old wortd, 
the same argnment applies. The one most frequently met with, and per- 
fectly alike in Greece and Yucatan (which he would call the twisted rope or 
cable), is an ornament likely ta be found wherever rape making was under- 
stood. 

Copau may be called the City of Idols, as it abonnds with monalithic 
statues of Indian deities. The city stood on the bank of a river, and was 
surrounded by walls; that on the river side is stil! from 60 to 90 feet in 
height in some places. The remains of a vast temple or eollection of temples 
he scattered abont, with innumerable fragments of mutiiated ornaments and 
statues, The statnes are generally about 12 feet in height and four feet 
square, the front and back having representations of human figures, habited 
in a most singnlar manner, with towering head-«resses of feathers and skins 
of animals, the neeks adorned with necklaces, the ears with Car-rings, and 
the feet with sandals, like those of the ancient Romans. The sides are carved 
with hicroglyphics, which no one has yet been able to decipher. They were 
all painted. There are no remains of arched buildings here, though no 
doubt sueh formerly existed, but immense pyramidal mounds and terraced 
walls are met with to a great distanee in the surraunding forests, 

Quirigua is the next place of interest in this part of the country. It is in 
many respects similar to Copau, but probably more ancient. It ‘consists of 
ruined mounds and terraces, with many colossal statues, deeply buried in 
the entanglement of a tropical forest. Some of the statues are 26 feet in 
height of a single stone, the sculpture is in law relief, and as usual there are 
numerous hieroglyphics. 

At Oeosingo the arch was met with, hefore alluded to, with the usual 
accompaniments of monnds and terraces, and an ornament over one of the 
doorways not unlike the winged globe of Egypt. 

Palenque, in Chiapas, the most southern province of Mexico, is better 
known than any other of the ruined American cities. lt was probably aban- 
doned and in ruins when Cortes passed near it in his celebrated march from 
Mexico to Honduras, as no mention is made of it in his despatehes. The 
prineipal building is called the palace. It stands on an artificial mound, 
whose base is 313 x 260 ft. and 40 ft. high, with staircases on the four sides. 
The building itself measures 228 x 180ft., 25 ft. high, and of one story. The 
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front and rear have each 14 doorways, and eleven an each end. The piers 
dividing the daorways still present traces of admirable stuccoes, which were 
painted. The interior is divided into three court-yards, with a tower in one 
of them. Every part appears to have been elaborately decorated with scnlp- 
ture in stone, stuccoes, and paintings. In several of the apartments Mr, 
Catherwood noticed that the walls had becn painted several times, as traces 
of earlier subjects were discernible where the outer coat of paint had been 
destroyed. The paintings were of the same nature as the frescoes of Italy, 
water colours applied to cement. The other buildings are inferior in size to 
the palace, but all on high mouuds, richly decorated with numerous stone 
tablets of hieroglyphics, and sculpture of figures, well executed, which have 
awakened a lively interest in the antiquarian world, The whole is shrauded 
in the depths of a tropical farest, which has to be eleared away at every fresh 
visit of the traveller. 

Next came the ruins of Uxmal, which for their vast extent, their variety, 
and being for the most part in good preservation, may claim precedence of 
any other remains of antiquity in Yucatan. (Of these a plan and view will 
be fonnd in Vol. VI. of the Journal, p. 135.) 

The Casa de las Monjas, or lonse of the Nuns, is a building forming four 
sides of a square, and enclosing a court-yard about 300ft. each way. Fach 
of the four buildings presents a different design, so also do the rear fronts 
and the ends, presenting no less than sixteen different facades. 

The Grand Teocallis, called by the Indians the llouse of the Diviner, stood 
to the eastward of the last-mentioned building, and within a hundred yards 
of it. The pyramidal part rase to the height of 100 ft. above the plain, with 
two noble flights of stairs leading to the platform on the top. 

The Casa del Gobernadar, or House of the Gavernor, is next in importance. 
This immense building is constructed entirely of hewn stone, and measures 
320ft. in front, by 40ft. in depth. The height is about 26ft. It has 11 
doorways in front and two at the ends. The apartments are narrow, seldom 
exceeding 12ft., just large enough to swing a hammock, which was, and still 
is, the substitute for beds throughont the country. Some of the rooms are 
long, measuring GOft. and 23 ft. high. There does not appear to have heen 
any internal decorations, nor are there any windows. The lower part of the 
edifice is of plain wrought stone, but the upper part is singularly rieh in 
ornament. Taking the front, the ends, and the rear of the hnilding, we have 
a length of 712 ft. of elahorate carving, on which traces of painting are still 
visible. The peculiar arch of the country has been employed in every roon. 
The lintels of the doorways were of wood, a more costly but less durable 
material than stone, and from its hardness more difficnlt to be worked. Un- 
fortunately they have all decayed, and the masonry they supported has fallen 
down, and much of the beauty of the building is thus destroyed. The Casa 
del Gobernador stands on three terraces, the lowest is 3ft. high, 15 ft. wide, 
and 575 long; the second is 20ft. high, 250ft. wide, and 545ft. long; and 
the third is 19ft. high, 30 ft. hroad, and 360 ft. long. They are all af stone, 
and in a tolerable state of preservation. These are the principal bnildings at 
Uxmal, and the othera are much ioferiar in size and preservation. 

At Kabah, io addition to richly decorated façades, soioe very cnrjous in- 
ternal decorations were fonnd. At Zayi an immense edifice of three stories 
in height. (Of Zayi a description and engraving will be fonnd in Vol. VI., 
p. 135.) At Labnah a handsome gateway. At Bolonchen a natural curiosity 
in a deep subterranean well, the descent to which is by long ranges of 
ladders of daugerons construction. At Tulaom a walled city. At Izamal 
some large mounds, and a colossal head. And, finally, at Aké a collection of 
large stones on a high monnd, not unlike a Druidical monument. 

With regard ta the age of these monuments, Mr. Catherwood differed from 
Del Rio, Du Paix, Lord Kingsborough, and Waldeck. The growth of tropical 
trees has not been sufficiently studied to make them a safe criterion to judge 
of the age of such monuments. The accumulation of vegetable mould to the 
depth of 9ft. is another proof that has been adduced in favour of their high 
antiquity, and doubtless in anorthern climate would indicate a remote age, 
but not so in the tropics; vegetation there is so rank and rapid, that within less 
than twelve months from the first visit to Uxmal, Mr. Catherwood found the 
whole place so overgrown with shrubs and small trees, that nothing but the 
high Tescalli were visible, and the outline af the other monuments, and a 
thick deposit of vegetable mould covered the places they had so short a time 
before cleared away. Mr. Catherwoad met with no physical marks surely 
indicating a high antiquity ; on the contrary, the whole course of his obser- 
vations led him to form an opposite opinion. It is also proved by undoubted 
testimony that many of the buildings, now in ruins, were in use by the 
Indians at the time of the Spanish invasion. He did nat think he should be 
safe in ascribing to any af the monnments (which still retain their form) a 
greater age than fram 800 to 1,000 years, and those which are perfeet enough 
to he delineated he thonght it likely were not more than from 400 to 600 
years. The roots of trees, and the tropical rains, are the chief elements of 
destruction, and daily and hourly is the work going on. Another century 
will hardly have elapsed before the whale of theae interesting monuments 
will have become undistinguishable heaps of rnins. 

If it be so difficult to determine the age of the monuments, it can scarcely 
be less so to aseertain who were their architects. At all events it is probable 
that the Tolteques and their descendants erected the buildiogs we have heen 
considering this evening. The Mexicans, or Azteca, adopted the arts and 
civilization of their predecessors, and used the same methad of astronomical 
calculation. 

Mr. Tite observed that the greatest resemblances to the American styles 
be had abserved, were in the buildings of Ceylon and Java, described in the 
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works of Sir Stamford Raffles. There seemed to him something like an 
analogy in the buildings.—Mr. Catherwood said he had not noticed it.—Mr. 
Tite asked whether he had examined the masonry with regard to the way in 
which it is formed, and whether it is so executed as to induee the belief that 
the Toltecs were a cultivated people. He also inquired whether they were 
acquainted with the working of metal, as for instance, had any idols of 
bronze been found, as in Egypt and clsewhere.—Mr. Catherwood said deci- 
dedly that the masonry was regular and well executed. All that is known 
with regard to their power of working metal, was the testimony to it ad- 
duced by the historians of the early conquests of Cortes and others. 
There had also been found many beautiful objects, some of gold, some of 
silver, but mostly of copper. Their proficiency in the arts was also ihus- 
trated by the delicate paintings on their MSS., some of which he had in- 
tended to have brought with him, but being on a kind of bark, they were so 
fragile as to be liable to injury.—Mr. Tite said he had some wood engravings 
of them in the well-known work Purchas's Pilgrim.—Mr. Poynter, in re- 
ference to the analogies discoverable in the ornaments, cited a case of 
the peculiar Greek scroll, which is an emblem of water, being formed on a 
Peruvian vase, where it evidently had the same meaning, the fish being re- 
presentet underneath it, as it is sometimes fonnd in the Greek.—Mr. Donald- 
son inquired if any windows were found in the Toltecan huildings.—Mr. 
Catherwood said none, only doors. The doors in some of the large buildings 
were very ornamental. That at Chichen Itza was highly decorated.—Mr. 
Donaldson asked if there were any bed. mouldings to their cornices. —Mr. 
Catherwood said none. ln answer to another inquiry, he said the material 
of the buildings he had seen was limestone, there had been none of sand- 
stone ar granite secn by him, and he was disinclined to believe there were 
any. lt was said that the great sacrificial stone in the city of Mexico was 
of granite, but he had not examined it. It is very generally supposed that 
the Egyptian buildings are of granite, hnt he had heen much surprised after 
two ycars residence in the conntry, to find that with the exceptinn of one or 
two small buildings, they werc all of grey sandstone. Ie aaid that no 
cramps had been found among ihe masonry, and that the material of the 
beams of the doors was sapote wood, an which the carving is very shatp and 
beautiful. Mr. Stephens had got two beams away, but they were afterwards 
destroyed by fire. Mr. Donaldson asked whether the wood was nsed as an 
object of rarity, or because they had not stones long enough to cover the 
entrances.—Mr. Catherwood sald the wood was used purely as an object of 
luxury, as it admitted of richer carving.—Mr. Poynter asked if any qnarries 
had been found.—Mr. Catherwood replied none, nor tombs. This was a 
matler of deep regret, for such a discovery would have becu highly inter- 
esting. They heard of many campos santos, but in only one instance did 
they find n burial ground, when they obtained a skull, which had been exa- 
mined by Dr. Morton of Philadelphia, who had pronounced it exceedingly 
cnrions.—Thanks were then voted hy acclamation to Mr. Catherwood. We 
should observe that around the room were arranged a number of drawiags 
by Mr. Catherwood, which excited much attention, from their remarkable 
union of architectural precision with pictorial cffect. 


INSTITUTION OF CIVIL ENGINEERS. 
| Feb. 20.—The Parstpent in the Chair, 


The discussion on the screw propeller, which was carried to so great a 
length at the last mceting, was resumed. Mr. Grantham explained the con- 
struction of the propeller used on board the Liverpool Screw. It was formed 
of four arms. 

Mr. Grantham being present, stated that he had come prepared io answer 
a gnestion which had been put at the last meeting respecting the angle at 
which the blades were set. The mean angle of the blade, taken in the line 
of the radins. was 45°, and this had given a most admirable result. The par- 
tienlar object of his paper had been to prove, by the data obtained in the 
experiments on the Liverpool Screw, that it was both practicable and desi- 
rable to construct the wheel of such a large diameter and long pitch, that 
its motion would be comparatively slow, so much so, as to admit of its being 
driven direct from the engines similar to the ordinary paddle wheels, and to 
use the condensing engine. He stated that he most approved of the form 
of screw adopted by Mr. Ericsson with the expandiog pitch. le objected 
to the form exhibited in some of the models laid on the table; propellers 
thus constructed could not conveniently be made to present a large surface 
to the water, without which a considerable slip would take place and a con- 
sequent loss of effect. It also formed an additional obstacle to direct action. 
Mr. E. Galloway contended that the amount of slip was greater than was 
imagined owing to the following current at the stern. He also argued that 
there waa no advantage to be gained by the expanding pitch. Mr. Cowper 
related some experiments made on a small toy, (with blades in the form of a 
screw propeller,) which is projected into the air, by hoving a rapid rotary 
motion communicated to it—form these he was to give a decided pre- 
ference to the expanding pitch. Mr. Braithwaite confirmed Mr. Grantham’s 
statement regarding Ecrisson’s propeller, and promised at a future meeting 
to give the resulta obtained on board the Princeton steamer, U, S. America. 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


[FEB. 24, 


The discussion upon the valves of pumps was also resumed. The resem- 
blance between the disc valve of Palmer and Perkins, and that invented by 
Belidor was examined, and the general opinion appeared to be that Messrs. 
Palmer and Perkins’ valve would be found very useful in large pumps for 
mines, through which much sand or chips passed. The general question of 
valves with large openings with their influence on the working of the deep 
mines of Cornwall and other places was noticed, 

The discussion occupied so much time that no papers conld he read; 
those, therefore, which had been appointed for the 20th, were announced for 
reading on the 27th instant. 


ELECTRO-MAGNETIC MOTIVE POWER. 


Ar the Royal Institntion, on Febrnary 9th, W. R, Grove, Esq., gave a 
lecture “ On (he Proyress made in the Application of Electricity as a Mo- 
live Power.” 

The subjects of Mr. Grove’s communication were, I, a brief summary of 
the laws of the electro-magnetic force; 2, a description of the chief madifi- 
cations of the engines to which that force has hitherto been applied; 3, the 
commercial statistics of its application ; 4, the purposes for which this power 
is available. In dealing with the first of these subjects, Mr. Grove exhibited, 
by many illustrative and successful experiments, the well-known re-actions 
of iron and other metals on each other, when exposed to the influence of an 
electric current. The actual application of these familiar phenomena was 
then shown in the working models of several machines, which were set in 
action hy the nitric acid (or Grove’s) battery, invented by Mr, Grove, and 
described by him four years ago at the Royal Institution, ‘These machines 
may he divided into three classes; first, those acting by the immediate de- 
flecting force, as shown in the galvanometre, Barlow's wheel, &c.; secondly, 
those on what is called the suspension principle. In these, two powerful 
electro-magnets are fixed contignons to the periphery of a wheel, and in the 
line of its diameter, plates of soft iron being fastened on this periphery at 
short and equal intervals. The electro-magoets are so arrauged as to lose 
their attractive power as soon as they have drawn through a given apace each 
plate of iron, necessarily preaented to them by the revolution of the wheel, 
but are immediatly re-invested with this power, in order to operate on the 
next plate, By these means the wheel is kept in eonstant rotation on its 
axis. The remaining elass of electrically-driven machines are applications 
of the principle of Ritchie’s revolving magnet. In these, an electro- magnet, 
balanced on a pivot, so as to rotate in a horizontal plane, is arranged between 
the poles of a permanent magnet. Hence, the alternate attractions of the 
opposite magnetic poles, combined with its own momentum, cause tle 
electro-magnet to continne rapidly revolving. Having noticed machines, on 
these varions principles, by 11. Tox Talbot, Esq., Mr. Hill, of Swansea, and 
Professor Wheatstone, Mr. Grove proceeded to his third subject, the com- 
mercial statistics of clectro-magnetic power. It appears by the experiments 
of Dr. Botto, that the consumption of 45 1b. of zinc will produce an effect 
equivalent to a single-horse power for 24 honrs. The cost of the zinc metal, 
at 3d. the pound, would amonnt to 11s. 3d. About 504 1b. of the nitric 
acid of commerce would be required to dissolve the metal in the most econ- 
omical and effective manner. The charge of this, at Gd. the pound, would 
be Il. 5s. 3d. The whole expense, therefore, of obtaining the effect of n 
one-horse power by an electro-motive apparatus, would be 1} 16s. 6d. In 
this calculation the cost of the requisite sulphuric acid is assumed to be 
fully covered by the value of the salts of zinc produced in the operation. 
The same amount of power produced by a steam engine would not cost more 
than a few shillings. Mr. Grove explained that this comparitive costliness of 
the electro-magnetic machines resulted from the sonrces of their force, zinc 
and acid being manufactured, and consequently costly articles; whereas, 
coal and water, the elements of the steam engine’s force, were raw materials, 
snpplied at once from the earth. Mr. Grove took this occasion to ohserve, 
that the experiments of Botto, just alluded to, were made with his (Grove’s) 
battery; and that upon the cost of the constituents of this, the calculations 
were founded. At first sight, this battery would appear a dear form, from 
the expense of the nitric acid; but a little consideration proves the contrary 
of this, Compare it, for example, with a battery merely charged with dilute 
sniphuric acid (the cheapest possible electrolyte), to perform an equivalent of 
work, (as the decomposition of a given quantity of water,) a scries of three 
cells of the ordinary battery is necessary; hence the consumption of three 
equivalents of zinc, and three of suiphurie acid. But the iotensity of the 
Grove’s battery is such, that the same resistance can be overcome by one 
cell, consuming only one equivalent of zinc, one of sulphuric acid, and one- 
third of nitric (there being in this acid three available equivalents of oxygen.) 
Independently of this smaller consumption, Grove’a hattery has the advan- 
tage of occupying only ~};th of the space of the other constructions. In con- 
cluding his communication, Mr. Grove mentioned the two well-known appli- 
cations of electric power—the electric telegraph and the electric clock. To 
neither of these can steam, or, indeed, any known force, be so applicable as 
that which travels with a greater velocity than light itself. 


——— 
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iron; this snb-divisioa of the wheels, prevents that very disagreeable rattling 
which is so much complained of. 

The second motion consists of a large and small dram, with their surfaces 
divided into seven convex parts, thus— 


ieee 


upon which seven leather straps, of five inches in width, are kept tight by a 
suitable pulley nr drum for that purpose. The drum and straps have merely 
heen put in to try their efficiency, and to allow the multiple to be diminished 
or increased as circumstances may require. It is intended, when the experi- 
ments have been completed, to remove the drums and straps, which will be 
replaced by a single wheel and pinion of requisite proportions. 

lt is estimated that from 18 to 20 m.r. is absorbed in transmitting the 
powcr of the engine through the medium of Straps at so great a velocity as 
is required to drive the screw. 


STEAM NAVIGATION, 


THE GOVERNMENT STEAM VESSEL CONTRACT. 


Since the publication by us of the Specification and Conditions is- 
sued to engineers for constructing engines for four second class and 
two first class vessels, Government have extended the space allowed 
for the engine room 6 feet in length for both class vessels ; this is still 
too little: if the beam engine is to be introduced, it ought to have 
been extended tn at least [2 feet, otherwise engineers will not be able 
to carry out their own ideas as to the most effective mode of con- 
struction; they will be obliged to cramp their ideas to make the en- 
gine suitable to the Government dictates as to space. We believe 
the limitation originated in a great mistake, as it is supposed by many 
persons that the tabular boiler, which is now being very generally in- 


troduced, occupies Jess space; this is true as to bulk, bot not superfi- DINEE, spur whei ie 60 io E 
cially, for it is requisite to construct tubular boilers with as large a fire Width .. M A S 2 6 
grate and back flue as for the flne boiler, for if a given quantity of RAR oo i kA x ee 
steam is to be generated, the same quantity of fuel will be required Diameter of pinion De i 4 4 
for a tubular boiler as for a well constracted fine boiler. We consider Ditto large drum.. se a 10 G 
that Government was most decidedly wrong tn limiting the space at Ditto of small drum : a 6 9 


Lhe boilers are upon the ordinary flue principle. 
The boilers of the Prometheus arc upon the new tubular principle, the dia- 
meter of her two cylinders 5243 in., length of stroke 4ft. Gin, 


all; it onght to have been left entirely to the jodgment of the engineer 
to make their own designs, and it would then have been the duty of 
the Government officers, to have compared each design, and decided 
upon that engine which appeared to them to be the most effective for 
permanent service, for a few feet in length in such large vessels, as 
from [80 to 220 feet in length, cannot be of such consequence as the 
effec tive working of the engine. 

We have before alluded to the necessity of Government making a 
rigid enquiry as to the comparative duty, expense of working and 
repairs of each description of engines, whether beam or direct action 
of the several descriptions that have been introduced within the last 
10 years ; we trust this will be no longer delayed: and there is one 
other enquiry that ought also to be made, that is, as to the length of 
the Government steamers; in our opinion the second and first class 
vessels are too short, they would be better if built from 10 to 20 feet 
longer, which would give that space which is so essentially requisite 
to make a comfortable engine room, the most important part of a 
steamer. 


LAUNCH OF THE “QUEEN” NEW FERRY STEAMER. 


On Saturday, 12th inst., a fine iron steam boat, the property of the Birken- 
head Commissioners, and intended to ply between Woodside Ferry and 
George’s pier, was launched from the yard of Mr, Jobn Laird, the bnilder, 
North Birkenhead—amidst a large concourse of spectators, the occasion 
having excited considerable local interest, the vessel being of a new and pe- 
culiar construction, which it is fully expected will greatly expedite the trip 
across the Mersey, particularly from the Cheshire side. She is somewhat 
larger than the Nun, (the largest boat now on the station,) being 110 ft. 
long by 22 ft. beam; her plates and ribs are of extra strength; and she is 
pat together with that fidelity, firmness, and improved fastenings, for which 
the constractor (who has bad greater experience than any other iron ship- 
builder) has long been Justly celebrated. ller deck is flush, and uninter- 
rupted hy unwieldly erections, from end to end, her paddle frame-work being 
carried along her whole length, dying into her extremities, and enclosed by 
continuons bulwarks, so that the full length and breadth, incindiug the over- 
hangings, is rendered available for the accommodation of passengers. She 
is moreover finely moulded, and will doubtless prove herself very speedy. 
ler pecnliarity consists in her being constructed that she may be propelled 
with either end foremost, so that the delay of backing out, and then running 
a-head from the shore, especially from the Woodside slip, and which ocen- 
pies on an average from four to five minutes each trip, (or nearly half the 
time of crossing,) will be altogether avoided—itself a great desideratum not 
only as regards passengers, but expenditure of fuel, This is accomplished 


THE SCREW AND PADDLE WHEEL TRIAL, 


In page 85, of last week’s Journal, we gave the particulars of the Govern- 
ment trial of the screw propeller and the paddle wheel, with her Majesty’s 
steam ships the Rattler and Prometheus, the former vessel was fitted with the 
screw, and the latter the paddle wheel; as the experiment is onc of im- 
portance, we have taken the trouble to obtain the proportions of the Rattler, 
We understand that as far as the build of the vessel, the proportions of the 
Prometheus are nearly the same. 


Dimensions of H.M.S. Rattler. Feet. Inches. x 3 5 : 
Length, extreme ae Re 195 by a radder at each end, so contrived that it may be fixed firmly amidships, 
Ditto on decks ae me 176 6 forming a cutwater when that end (which was before the stera) is required 
Ditto on keel for tonnage .. oe 157 9} to become the bow. So far the plan has before been in operation, though 
Breadth, extreme os X 32 2 with but partial success, from the difficulty of securing the respective rude 
Ditto moulded ne a 31 10 ders to form a stem, and their liability, even on slight contact at their outer 
Depth of bold t a 18 7} edge, to be carried away or deranged, Mr. Laird has, however, contrived a 
Burthen in tons 88824 remedy for this liability to damage by an outward and standing guard of iron, 
Draught of water (mean) .. a 1] 3 forming a cntwater outside the rndder when that end is the bow, and within 
Area of midship section at 1] ft. 3in. .. 280 and jnst clear of which the rudder works, when it becomes the stern, in 

Engines—Maudslay’s 4 cylinders, aggregate which case, from its comparative thinness, it offers little or no resistance to 
: power 200 horses :— the speed of the vessel as a stopwater. This guard is secnred, below, to the 
Diameter of cylinders KA Po 0 40 keel, and above to the stera. The rudders do not rise, as in ordinary vessels, 
Length of stroke ae A 4 0 to the top of the external part of the stern post, but occupy the space only 
Diameter of screw es l 9 0 between the line of the keel and the water or draught-mark of the vessel. 
Pitch of ditto.. re aA 11 0 When not in use it is not perceptible to the eye, forming. as it were, a secret 
Length originally A oo 5 6 door. Jt is sceured, when forming part of the stern below, by dropping a 
Do. as reduced on the occasion of the trial 3 0 strong bolt, which firmly attaches its onter edge to the guard, so that the 


whole becomes as one piece, forming a deep holding-on fore-foot. A steam 
frigate for the navy has recently been built, having two rudders, with the 
object here songht, on the snggestion of Lord Dundonald. Tow she will 
succeed we have not yet ascertaincd; but we doubt not bnt additional 
Strength and safety would be secured by the adoption of Mr, Laird’s “ patent 
gnard.” Another steamer of precisely the same size and construction, and 
for the same proprietary, is in a forward state in Mr. Laird’s yard. The 
Queen will be propelled by engines of 60 n.r., with oscillating cylinders, by 
Messrs. George Forrester & Co. (See Journal for last November, p. 367, 
and Plate XLT.) The engines and boilers will ocenpy a space of only 21 ft., 
leaving a large space forward and aft for cabin accommodation. 


Number of threads two. 


The gearing at present consists of two motions, which gives a velocity of 
fonr to one of the engine. The first motion of two to one consists of a 
large spur wheel and pinlon, the cogs of which are divided into three parts 
thus— 


those of the larger wheel being made of hard wood, and the smaller one of 
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Tue Painceron.—The Times correspondent (A Genevese Traveller) 
writes—“ A great object of interest to our eitizens at this time is the United 
States war-steamer Princeton, just built under the superintendence of Capt. 
Stockton, which now lies in this harbour, and is daily visited hy erowds of 
interested spectators. This steamer is constructed with Ericsson’s propeller. 
Its steam machinery is placed entirely below the water line, out of the reach 
of shot. Its engine is extremely light and simple of construction, occupying 
only about one-eighth of the bulk required by the ordinary British marine- 
engine of the same power. It gives a dircct motion to the axis of the pro- 
peller withont the aid of cog-wheels or auxiliary gearing of any description. 
tt is styled the semi-cylindrical steam engine, and is the invention of Captain 
Friesson. For the vast power which it incindes in so small a compass, and 
for the exquisite symmetry and proportion of all its working parts, this 
engine is the theme of general admiration, The armament of the Princeton 
includes two huge wrought iron guns (introduced by Capt. Stockton), placed 
one at each end of the ship, the largest weighing 10 tons, and with a bore 
of 12 inehes, carrying a ball of 2131b, This gun is placed on a wrought iron 
earriage, also contrived by Captain Ericsson, and which, without the use of 
the ordinary breaching, checks the immense recoil, and the vessel suffers but 
a very slight shock from the discharge. By means of this carriage this 
huge gun is managed hy half-a-dozen hands with perfect facility. The pecn- 
liarity of the steam machinery of the Princeton and its being placed ont of 
the reach of shot are snpposed to give her obvious advantages over all other 
steamers now afloat intended for naval warfare.” 


Clock-worl—The Paris papers speak of a psychological phenomenon, who 
ja astonishing the people of that city, by a remarkable display of mechanical contrivance 
and mental resource. ‘Nhe objects of vuriosity are a peasant of the Tarn, ond his clock, 
(similar to the famous ane of Strasburg, whose recent restoration by M. Schwilgue excited 
so much interest,) which this peasant, with no other aid than a strong will, a marvellous 
instinct’ and an enthusiastic imagination—nndestaok te construct. For several years, he 
baa been engaged on this work, and has succeeded, through difficulties which wonld seem 
quite insurmountable, and by mechanism whose simplicity is its greatest wonder, in 
combining the various and complicated movements—showing the hour of day at the prin- 
cipal points af the globe, the four Evangelista and twelve Apostles who strike the houre 
and querters, the cock that crows at noon-day, &e. 

A bust of Parian marble, in good preservation, and of excellent style, as itis said, bas 
recently been dug np, at Cherchell, in Africa, supposed to be that of Ptolemy, san af the 
aeennd Joba, and last King of Mauritania ‘Yiogitana, which is valuable as heing unique. 
Cherchell is the ancient Cæsarea, the capital at that kingdom. ‘Fhe bust is the portrait of 
a man in the freshness af youth, with the royal fillet on his brow; and haga striking Te- 
aemblance to the likeness on the coins of the. Ptolemy in question, It is destined for the 
Royal Mugena. 


Another method of applying the waves of the sen has been recently contrived, which 
promises more practical results than the propelling scheme. The abject is to make the 
breakers on a dangerous coast serve as their own warning signals to sailars. The inventor 
proposes to have hollow buoys moored near the dangerons toast or saud bank, to which 
buoys pipes somewhat like organ pipes are to be affixed, Metal tongues, on the principle 
of accordiona, are to be fitted to the pipes, so that when the buoys are tossed np aad 
down by tbe breakers the nir may be torred through, and canse them to utter warning 
sounds, which would become loader and louder aa the sea raged more biercely and the 
danger increased.—Morning Post. 


LIST OF NEW PATENTS. 
(From Messrs. Robertson's List.) 


GRANTED IN ENGLANO FROM JANUARY 27, TO FEBRUARY 24, 1844. 


Six Months allowed for Enrolment, unless otherwise expressed, 


Robert Johnstone, of Baker Street, Middlesex, geut., for “ Improvementa in the con- 
struction of lamps for the combustion of naphtha, turpentine, and other resinous oils.” 
Jannary 27. 

Henry Vernon Physick, of Rath, civil engincer, for “ Tmpravements applicable to ma- 
chinery for driving piles.” Jannery 30. 

William Edward Newton, af Chancery Lane, civil engineer, for “ Improvements in the 
preparation of caoutchouc ar India rubber, and in manufacturing various fabrics, af which 
taoutchoue forma a component part.” (A communication.) —January 30. 

Ezra Wasbington Burrows, of Swinton Street, St. Pancras, civil engineer, for '' Im- 
pmvements in the construction of engines for producing and communicating motive power 
hy the elastic force of ateain, or by manual or animel labour.” January 30. 

George Millar Clark, of Albany Street, Regent's Park, tallow chandler, for ** Improve- 
menta in night lights, and in apparatus nsed therewith.” January 30. 

William Lucas Sargant, of Birmingham, for “Improvements in the mannfacture of 
barrela for fire arms.” (Partly a communication.)—January 30. 

Baptiste Buret, of Leiveater Square, merchant, and François Marias David, of the same 
place, manufacturer of gas apparatus, for “Improvements in the manufacture of gas.” 
January 30. 

Wiliam Fletcher, of Moreton House, Buckingham, clerk, for “Improvements in the 
conatrnction of locks and latches applicable for doors and other purposes.” January 30. 

Jamea Silcock, of Birmingham, engineer, for “ Improvements in planes.” Januery 31. 

Robert Hodgson, of Princes Street, Clapham Road, Snrrey, engineer, for ** Improve- 
ments in propelling vessels, and in the machinery for warking tbe same.” Febrnary 2. 

A William Sangster, of Regent Street, Middlesex, nmbrella and parasol manufacturer, for 

Improvements in umbrellas and parasols.” February ü. 

Benjamin Aingworth, of Birmingham, gent., for “ Improvements in manofacturing hut- 
tons for wearing apparel.’ February 6. 

Thomas Southall, of Kidderminster, druggiat, and Charlea Crudgington, of the same 
place, banker, for “ Improvements in the manufacture of iron and ateel.” February 5. 


James Johnstone, of Willow Park t a A i 
RETA reteaniy 8. illow Park, Greenock, Eaq., for }mprovements in steam 
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Christopher Nickels, of the York Road, Lambeth, gent., for tt Improvements in the 
manufacture of vrape, or substitutes for crape.” February 8. 

Ezra Jenks Coates, of Bread Street, Cheapside, merchant, for “ Improvements in appa- 
ratas for facilitating the reductiaa of fractures, dislocations of bones, and for maintaining 
their parts in their just positiona, (A cammuinication,)-—Februury 8. 

Charles Wheatstane, of Conduit Street, Hanover Square, gent., for ® Improvements on 
the concertina and other musieal instruments, in which the souads are prodaced by the 
action of wind on vibratory springa.” February 3. 

Jolm Cox, and George Cox, of Georgie Milla, near Edinbargh, manufacture of leather 
and gelatine, or “ Improvements iu the manufacture of leather and gelatiog.” Feb. 8. 

George Straker, of Newcastle-upon-Tyne, shipowner, for “ An improvement, or lmprave- 
menta in ships’ windlasses.”” February 8. 

Edwin Sheppard, of Manchester, foreman in the works of Massrs. G. C. Pauling & Co., 
contractors und builders, for “ Improvements in machinery or spparatne for planing, 
sawing, aml cutting wood, and ather substances? ’™— February 8. 

William Edward Newton, of Chancery Lane, civil engineer, for "fA new or impraved 
aystem or apparatns for abtaining and applying motive pawer far propelling on railways 
or water, and for raising heavy bodies, applicable also to various other purposes where 
power is required.” (A communication.)—February 8. 

Joseph Gibson, jun., of Birmingham, japsnuer, for “Improvements in ornamenting 
glass.’—February 10. 


Henry Hawes Fox, of Northweods, Gloucester, doctor of medicine, for “f An improved 
mode of constrocting flre-proof floors, ceilings and roots.”’—Feb. 10. 

William Geeves, of Little Portland Street, cork and cork gun waddiag manufacturer, 
for ‘improvements in prepared waod for lighting or kindling bres.’—February 12. 

William Edward Newton, of Chancery Lane, civil engineer, for * An improvement or 
improvements in furnaces.” (A comaunication.)—February 12. 

Job Haines, of Tipton, Staiford, coal master, and Richard Haines, of the same place, 
coal master, for “An improved method or methous of making or manufacturing link. for 
tbe construction of flat chains used for mioiag and other purposes.”’— February 13. 

Benvet Woodcroft, of Manchester, consulting engineer, for ‘* Improvements iu propel- 
ling veagels.’*—Febraary 13. 

James Overend, of Liverpool, gentleman, for 1 Improvements in printing fabrics with 
metallic matters, and in Buishiog silks and other fabrics.” (A communication.)—Feb. 13. 

Andrew Kurtz, of Liverpool, manufacturing chemist, for “ Improvements in apparatus 
to be employed for dryiog, evaporating, distilling, tarretying, and calcining.’—Feb. 1s. 

Elijah Galloway, of Union Place, City Road, civil engineer, for ‘ Certain combinations 
of materials to be used ag a aubstitute for canvas, and other surfaces employed as grounds 
for painting, and some of which combinations are applicable to other purposes.” — 
February 14. 


Samuel Dobree, of Putney, Surrey, esquire, for “ Improvements ia the Mmannfacture of 
fuel.” (A commnunication.)—February 17. 

John Lionel Hoad, of Old Rraad Street, gentleman, for “An improved campositian, or 
mixtore of metals, applicable to the manufacture of aheathiag for ships and other ves- 
gels, bolts, nails, or otber fastenings.” (A communication.) —February 17. 

John Kibble, of Glasgow, gentleman, for  Improvemeuts in transmitting power in 
working machinery, where endless belts, chains, and straps are or may be used .""— 
February 17, 

William Losh, of Neweastle-upon-Tyne, esquire, for “Improvements in the mannfac- 
ture of metal chains for mining and other purposes.””— February 17. 

Alexander Alliott, of Lenton, bleacher, for ‘Improvements in fulling, stretching, 
drying and dressing goods manufactured of wool, cotton, silk, and other ibrons mate- 
rials?’ — February 14. 

Caleb Bedels, of Leicester, manufacturer, for ‘Improvements in the manufactnre of 
clastic fabrics." —Feb. 19. 

Christopher Nickels and Benjamin Nickels, of York Road, Lambeth, maanfacturers, 
for “ Improvements in the manufacture of elastic fabrics, aud in rendering elastic fabrics 
leas elastic.” —Febrnary 19. 

Alfred Jeffery, of Brnoton works, Limehouse, for “Improvements in treating wood, 
and certain otlier substances required to be exposed to water.”’—February 19. 

Alexander Parkes, of Birmingham, artist, for Improvements in the manufaetnre of 
certain nlloys ar combinations af metala, and in depositing certain metals.”—February ede 

William Sheldon, of Birmingham, japan painter, for ‘' Improvements in the manufac- 
ture of buttans aud in japanner'a were, and articles in subatitution ot papier-maché."— 
February 21. 

Ezra Jenks Caates, of Bread Street, Cheapside, merchant, for ‘* Iinprovementa in the 
forging of bolts, splkes, and nails.”— February 21. 

Henry Charles Howells, of Hay, geatleman, for ‘ Improvements in the fastenings of 
parts of bedsteads and other frames.” (A communication.) — February 21. 

Thomas Liddell, of Neweastle, engineer, for " Improvements in apparatus for pre- 
yenting explosion in ateam boilera.”’—February 21. 

Robert Rettie, of Gourock, Scotland, civil engineer, for “ Improvements in gridirons, 
frying-pans, and other cooking ntensils and heating apparatus.”’—February 24. 

Francia Studley, of Shrewsbury, gentleman, for “ An improved mill, or apparatna for 
grinding grain, with or witbont sifter or dresser, also for cabbling, bruising, crushing 
cutting, splitting, or dividing seed, pulse, berry, ar other articles.°—Febrnary 24. 

Alexander Alliott, of Lenton, Nettingham, bleacher, for “Improvements in scouring, 
bleaching, and dyeing." — February 24. 

Thomas Masterman, of the Dolphin Brewery, Broad Street, Reteliffe, common brewer, 
for “A metbod of mechaoism for the speedy cooling of liquids, being withia certain 
deprees of temperature, and which methot, or mechanism, he terms a “ Refrigerator.” 
February 24; two mantlha. 

William Rouse, of Great Barton, Bury Saint Edomnd’s, wheelwright, for “ Improve- 
ments in carriages, and in parts ot verriages applicable ta certain purposes.” Feb. 3. 

Peter Rothwell Jackson, af Strawberry Till, Manebester, engineer, for * Joprovements 
in the construction and manufacture of wheels. cylinders, hoops, and rollers, and in the 
machioery or apparatus connected therewith, und also inprovementa ia steam valves.” 
February 24. 

Henry Brown, of Selkirk, far Improvements in carding silk, cotton, and other fibres.” 
February 24. 

Benjamin Bailey, of Leicester, framesmith, for “ Improvementa in machinery for onu- 
facturing looped fabrics.” February 24. 


Caleb Bedells, of the borough of Leicester, manufacturer, for “improvements in the 
manufacture of bonnets, collars, capes, caps, shawls, coats, gaiters, scarfs, stockings, 
gloves, and mita.”” February 24. 

Gaspare Conti, of James Street, Buckingham Gate, gent, for “ Improvements in hy- 
draulie machinery to be used 83 a motive power.” February 24. 

John Aitken, of Surrey Square, For “* Improvements in atmospheric railways.” Feb, 24. 

Archibald Trail, of Great Russell Street, Bloomsbury, for ‘An improvement in th 
manufacture of aails, fur ships and other vesaela.”" Febrnery 24. 

Jamea Smith, of Qosen Square, Westminster, Esq., for ‘Improvements in slubbing, 
spinning, twisting, and doubling cotton, god other fibrous eubstances,” February 24. 
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OBSERVATIONS ON ARCHITECTS AND ARCHITECTURE, 
By Henry Fucton, M.D. 
No. 7. 
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ANTRIM House, DUBLIN., 


Madame Catalani, aceording to report, had ceased to exist; this, 
however, has bappily turned out to be erroneous, The Royal Insti- 
tute of the Arehitects of Ireland, was also reported to have expired: 
this is also happily unfounded; for although lately showing but little 
sign of life, they have roused from a state of lethargy and have had 
a meeting. All we know of this meeting is, that “a very interesting 
paper was read from the respeeted Vice-President :””—how we wish 
we could get a peep at it. But althongh when the queen of song 
shall be removed from us, she will leave us no memorial of her skill, 
save the perishable recollection of her powers of melody; aot so the 
Royal Institute of the Architects of Ireland, who have favoured us 
with the more lasting memorial of their skill and taste io compo, of 
which we endeavour to give an outline at the head of this artiele, and 
if the reader do not admire it as much as we think he should, let the 
fault rest with the sketch rather than the original. 

To do the Institute justice, and if in politieal matters justice be 
not done to Ireland, there shall be no portion of it withheld on the 
present oecasion: in justice then, we must say, that one of the best 
sitnations which the City of Dublin affords has been selected; an old 
friend was tv have a new face. Antrim House is situated at the angle 
of the best and most fashionable if not the largest square in Dublin; 
a noble street opens on the other side of the square, forming a vista, 
at the end of which the edifice is situated, vceupying the field of 
vision; it was an old fashioned brick building, without any pretension 
to arehitectural display, having seven windows on the first floor, and 
presenting a frontage of 72 feet. 

On its coming into possession of the late noble President of the 
Institute shortly after his election, it was no doubt thought a good op- 
portunity to show his taste, and that of the Institute, and to rescue 
the latter from the imputation that it had done little or nothing as a 
body to further the art. Some persons go so far as to say that the 
Institute had nothing to do with the in-compo-rable alterations, and 
that the design was given by a mere builder, but I think it must in all 
fairness be presumed that the council of the Institute were consulted. 
I do not assert positively that such was the case, but it is reasonable 
to suppose it, for the noble President was what Mr. Gwilt would call 
a “mere amateur,’ and hew conld he know anything about it, unless 
indeed his taste was “formed, guided and directed,” by Mr. Gwilt’s 
Encyclopedia. No, we must suppose that he left all to the Institute, 
except the payment of the bills. And on the occasion of his lordship 
being installed as President, the Institnte called his attention to the 
discreditable fact of “grossly ignorant pretenders being confounded 
with the instructed professurs ot the art,” and in reply his Lordship 
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expressed “his desire to promote the interests and objects of the In- 
stitute, by affording them his countenance and support.” The Insti- 
tute also informed his Lordship, that “it would ill become a body 
whose profession has a peeuliar eonnexion with the principles of good 
taste to address the language of adulation to a nobleman whom they 
deemed fitted, from his niee perception of those principles, to be their 
patron and their guide.” And again, “ your good taste and your in- 
formation are too well known and too generally admitted to allow 
your judgment to be disregarded. Those who have hitherto looked 
with coldness oa our professional claims, will not willingly bear the 
diseredit of appearing indifferent to a society which your Lordship 
sanctions and adorns, by your connexion with it.’ By the way, that 
is laying the compo on his Lordship in good style; but, at all events, 
it proves my position, that it is impossible the design could be that 
of a mere builder or “grossly ignorant pretender.” Some might think 
that his Lordship himself had designed the demi-fagade, for such it 
is; but this eannot be, for I have understood that after it was finished 
he did not approve of it, and men seldom disapprove of their own 
works, or at least confess it if they do. 

Having thus disposed of the preliminaries, we proceed to speak of 
the demi-facade itself, and although it is undoubtedly a pleasing task 
to speak of an edifice where everything is to be admired, still we feel 
overwhelmed with the responsibility and the fear that it may be be- 
yond our ability to do justice to its merits. 

The first thing we have to admire is the head of this front, in 
common parlance we shall eall it a cornice, although not certain that 
it is exaetly one. It is certainly not a bold eorniee, no, that would 
have been unsuitable in Ireland, for there the word “ bold” is synony- 
mous with naughty, henee they say in that country “a bold boy,” 
meaning a naughty one; this is not, therefore, a naughty cornice, and 
as it is a remarkable one, it must consequently have more than a ne- 
gative quality, and be a remarkably good one; that it is so, may be 
proved, for it does not exeite the least alarm in the mind of the most 
timid as to its stability, or the power of the walls to support it, and 
any old gentlewoman, either in pantaloons or petticoats, may pass 
under it without apprehension; besides, it has the advantage of 
easting no shadow, and surely it would have been bad taste to throw 
any part of the demi-facade into the shade: moreover, it would have 
been unfair to have taken an undue advantage of a good situation to 
have placed a bold cornice where #¢ eould only be seen to advantage: 
no, no, equal justice forbids us to think sueh an expedient would have 
been proper; let those who admire bold cornices reserve them for bad 
situations and not throw them away on good ones. 


“ To throw perfume on the violet 
Is wasteful and ridiculous excess.” 


The Greeks to be sure sought to obtain broad shadows and the play 
of light and shade in their compositions; but they were quite wrong, 
for the more enlightened Chinese consider shade in a picture as a de- 
cided blemish, let us, therefore, hear no more senseless twaddle about 
chiaro oscuro, for the noble President of the Institute was at the same 
time President of the Board of Control, and in that capacity well ac- 
quainted with the state of taste inthe East, and it may be taken for 
granted that the President’s taste was more Chinese than the ex- 
ploded “ gusto Greco,’ so ably opposed by Sir William Chambers. 
Indeed, aceording to that highly esteemed architect, the Greeks knew 
little or nothing of the art, for we find him saying—“ In the con- 
structive part of architecture, the ancients do not seem to have been 
great proficients; I am ivelined to believe that many of the deformi- 
ties observable in the Grecian buildings must be ascribed to their de- 
ficiency in that particular.” To be sure he never saw a Greek edifice; 
but what of that, for if they presented nothing worthy of observation, 
what would have been gained by seeing them? He had, however, a 
perfect coneeption of the deficiencies of the Parthenon, and was the 
first almost to suggest that it would have been improved by the suit- 
able addition of a steeple! 

We hear a great deal now-a-days of the advantage of obtaining a 
play of light and shade by means of detached columns and beld cor- 
nices; but I would ask what right have columns and cornices to play 
with light and sbade, let them mind their own business, and be pre- 
vented from playing idle pranks like bo/d boys. 

Observe, again, in this edifice, the happy expedient with regard to 
pedimeuts: the Greeks and Romans placed them on the gable ends 
of their edifices; but if so placed in the present instance, they would 
have been hid by the adjoining houses, and we might as well have had 
none at all; but by placing them above the windows, we are left 
nothing to regret. Small minds, indeed, might objeet that they were 
necessarily diminutive in such situatious, but magnitude is relative, 
and if any of the inhabitants of Lilliput will favour us with a visit 
they must deem these pediments to be as large as those forming the 
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gable end of any temple in their own country. But although these 
pediments are necessarily small, yet they are worthy of being praised 
more highly than it is in our power to do, on account of having their 
cornices with an equal if not greater projection than the crowning 
cornice of the edifice itself; this latter is 72 feet long, and each of 
the pediments little more than half as many inches, which shows the 
talent and resources of the projectors in giving greater importance to 
the lesser parts. 

The original idea of a pediment was that it should surmount a por- 
tico, now a portico is an opening, so is a door, so is a window, there- 
fore why should not a window or a door have a pediment? These 
pediments are not all of the same form, but by a happy mixture of 
pyramidal and segmental, the spectator is presented with “a pleasing 
variety.” We may be indebted for this to a difference of opinion 
existing in the council of the Institute as to the relative merits of the 
two figures, not that the reader is for one moment to suppose that it 
is intended to insinuate that the members of the Institute are not 
most harmonious on all matters of importance; but only that they 
were divided in the selection of two figures of eqnal merit. How 
happy should we be with either, and still more so with both, 

Ignorant persons may be inclined to find fault with the slashing, 
gashing and frosting of the lower portion of the fagade; but if they 
will only be at the trouble of examining the tatooed head of a New 
Zealand chief in the British Musenm, they may see that the beauty 
and interest of it consist in those kind of gashes and slashes; and if 
such expedients add to the beauty of the human face, why may they 
not be suitable to the face or facade of the human dwelling? And in 
point of fact the frost-werk, though rustic and vulgar ia itself, yet in 
such master hands seems as if produced by the fair fingers of science 
to set off the edifice to advantage, Formerly the house had only one 
door, now it has two. 

With a due regard to economy, as well as to afford a pleasing con- 
trast, the compo is only carried up as far as the window stools of the 
first floor, thus forming a demi-facade, which viewed in connexion 
with the parallelopepids of the remainder and the window ornaments 
and cornice, obviate ihe effects of monotony, so frequently to be ob- 
served in other designs. Suetontous mentions in praise of Augustus, 
that he found the city of brick and left it of marble; may we not 
conclude in praise of the Institute, that it found Antrim house of 
brick and left the half of it compo. 

Il. Gresham Club, London.—In the West-end we have clubs, and 
why should we not have clubs in the East? The wise men are said 
ta have come from the East, but certes the architects of that quarter 
do not display much wisdom in such ereetions as we are threatened 
with in the shape of the Gresham Club, as it appears in the published 
lithographic design. The outline of the edifice is well enough; that 
is, it is in keeping with the Farnese style, and although there is a 
kind of offset or bay at the end of the main building, yet as this is 
not carried up all the height, it has not the effect of breaking up the 
general outline, thus far all is well; but how shall we speak of the 
miserable details ? 

I have never yet spoken of such devices, as the centre window 
above the entrance presents to us, because I thought such windows had 
been scouted out of practice by every one having the least pretension 
to taste inarchitecture: in short, I considered that a reference to them, 
“even by a mere amateur,” would almost have been tantamount to an 
insult to the profession; but here it is, an ugly arch with an ugly 
key stone springing from two Corinthian columns, and these latter 
flanked by two others connected by bits of cornice, and the interspaces 
fitted with transoms and muntons, forming what is called a French 
window. Bad indeed must be the taste of any one who conceives 
that any form of arch is improved by a projecting keystone, inasmuch 
as it destroys its completeness and simplicity of form, however, the 
keystone in the plan appears to break into the frieze which is placed 
above the arch; and above this frieze we have a cornice, on the 
centre of which rests a window supported in heraldic style by two 
curly-cues something like a lion and unicorn, giving the said last- 
mentioned window the effect of a broken pediment. Hercules with 
his club might have been substituted for the upper window, or like 
the Colossus of Rhodes he could stand with a foot on the apex of each 
curly-cue, and admit the window between his legs, to complete the 
picture. The principle of arches imposed on columns, as here ex- 
hibited, is the state of architecture in the transition or debased Dio- 
cletian style before it passes into the Gothic; it is the worthless grub 
before it expands into the beautiful butterfly. 

The Rev. James Dallaway, in his “ Discourses on Architecture,” (a 
very interesting work,) has fallen into a mistake with regard to the 
date of the origin of arches on columns. At page 7, London, 1833, 
he says, “the Basilica of St. Panl’s at Rome, by Constantine, has the 
earliest instance of arches constru:ted on columns instead of piers, 
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which was universally the Roman method.* Now if the reader will 
look at Adam’s views of Diocletian’s palace at Spaltro, he can see ex- 
amples of it in almost every plate, and many of them flanked by rect- 
angular compartments, as in the Gresham design, and in the east end 
of St. Martin’s Church. Although the interval between the time of 
Diocletian and Constantine is so short as scarcely to require notice, 
yet the precise date, as well as the locality, is of great importance, as 
fixing the Pagan and not Christian origin of the practice. 

Columns are quite unsvited for window ornaments, for their effect 
never can be good in any case or under any circumstances when the 
intercolumniations must be wider than the best examples of antiquity. 
Columns well proportioned and properly placed form the great and 
distinguishing beauty of the Greek style, and this never should be 
lost sight of even ia its degenerate offspring, which climate, manners, 
uses, and convenience impose on our adoption. But although the 
Greek style does not furnish us with columns for any such illegitimate 
purpose as we see them here applied to, it gives us mouldings in 
abundance, which may with advantage he used instead of them. 

A due proportion of ornament gives pleasure to the spectator, but 
the thing overdone turns the composition into ridicule, and, as in the 
Gresham Club, places it on a level with the tasty exhibition of the 
compo shops in the Paddington and Commercial Road, for besides the 
window with the arched head and rectangular wings, we have no less 
than twelve pedimented windows in front, destroying all repose and 
preventing the edifice from having the least claim to dignity, which 
it would otherwise have from its unbroken outline. And again, the 
cornices which support these pediments rest on pulvinated friezes or 
bustles; and if there be one form in ancient or modern architecture 
worse than another, the pulvinated frieze is the example; it too 
forcibly reminds one, of those of our fellow creatures, whose heads 
appear too heavy to be supported on the vertibral column, and hence 
their backs protrude, so these fiiezes protude, weighed down as it 
were by the great weight of the déttle gables, which they appear to 
have been unable to support. 


t Atlas groaned the world beneath— 
They groan beneath "—a pediment. 


It has been urged, and with some reason, that the use of projecting 
quoins is necessary to define, I may say insulate, a composition, and 
that it gives it the appearance of stability; but if quoins are to be 
used with that intention, surely it is not absolutely necessary that they 
should be pared and frittered away to show open joints. I admit that 
I never saw or heard of projecting quoins (headers and stretchers as I 
believe they are called) with close joints; but would they not look 
better than open ones, and give all the desired effect with more sim- 
plicity and less effort and expense than the present mode. 

It will he long ere “even the mere amateur” of Greek architecture 
shall be reconciled to the expedient of transplanting triglyphs to 
friezes which have no architraves and columns beneath them; the soil 
is not congenial, nor does their introduction in the Gresham Club 
House seem likely to prove an exception. To be sure we find these 
well placed in such situations in the Egyptian style, but there they 
have a different character; nor are the Egyptian the debased offspring, 
but rather the parent of the Greek triglyphs—as we may almost say 
—the cause and not the effect. 

It is to be hoped that if C7bs shall continue to he trumps, those 
architects who hold the honours in their hands will in future play the 
game according to Hoyle, and not lead the knave to be taken by their 
competitors queen. With all its imperfections (and it has some to 
which many of the remarks in this paper are applicable) the Reform 
Club is still the king of trumps; but the best court card has yet to be 
played. 


CANDIDUS’S NOTE-BOOK. 
FASCICULUS LVI. 
“ I must have liberty 


Withal, as large a charter as the winds, 
To blow on whom I please.” 


I. Some of our own public buildings are strange patchwork— 
merely masked just iu front, though more than that side may be ex- 
posed to view. The National Gallery, for one, betrays more offensive 
meanness, as we are allowed to see that the back is a mere brick wall; 
a defect that might have been avoided by continuing the east end so 
as to form an architectural screen with a mere portal or opening 
through it for the publie thoroughfare behind the building; which 
would also have given some importance—now very much wanted to 
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that elevation. The exterior of the British Museum is the work of a 
mere builder, without the slightest pretension to architectural design 
or effect. What its facade will turn out we shall see in good time. 
Tae Post Office has nothing but its portico to recommend it as a work 
of architecture; all the rest is of very inferior character: and even 
were the facade many degrees better, the general effect in the view 
from the north west, would always be unsatisfactory, unless the north 
end of the building were altogether different from what it now is. 

II. There is a point in Grecian architecture, as adopted by modern 
architects which does not seem to have been taken at all into consi- 
deration, particularly by American architects, who though they affect 
the Grecian temple form, in their principal structures, and lay so 
much stress upon classical colnmns, &c., of imposing dimensions, do 
not scruple to introduce windows without even attempting to keep 
up the style in those features, for more frequently than not, they are 
either mere apertures in the wall, or very tame and poor in design. 
This is one of the ill consequences of servilely copying features, wholly 
unfit for the intended purpose, without very great modifications—so 
great, in fact, as to convert them into something quite different from 
their original character. Where windows cannot be got rid of, at any 
tate columns may be dispensed with; and, as the former are, in such 
cases, absolutely necessary, so also should they be treated as essential 
features in the design, and be made to contribute to beauty instead of 
marring. In general, as’y/ar composition is far better suited for modern 
purposes, than columnar. With reference to Gwilt’s “ Enoyclopadia,” 
we may here remark that nothing whatever is said on the subject of 
the architecture of the United States. Some little information rela- 
tive to it may be picked up from Dunlap’s work “On the arts of de- 
sign, &c.,” but it is so very meagre as to be more tantalizing than 
instructive. 

III. It was rather a singular omission on the part of Mr. Gwilt, that 
when dealing ont his blows against architectural amateurs, critics, 


and writers, he did not level a hit against lecturers upon architecture 


at literary institutions, and such places, for, they also contribute to 
increase the mischief, by giving persons a turn for amatenrship, and 
directing their attention to the subject—at Jeast, if they address their 
audiences to any purpose at all. If such teachers and leaders of the 
people are also professional men, instead of being an excuse, that can 
be only an aggravation of their offence—in the eyes at least of such 
very strict and orthodox persons as Mr. Gwilt—since they ought to 
know better than to divulge to the profane the profound arcana and 
mysteries of theirart. Rather does it behove them to warn the “ igno- 
rant publie” against prying into anything of the kind—very far above 
the reach of their faculties, and therefore to be submissively believed 
in, with becoming stupid wonderment, and with unquestioning confi- 
dence in the infallibility of those who are the lawful depositaries of 
all such mystic learning. It is odd, toa, that Gwilt had not a fling at 
Loudon, it only because the latter, besides entertaining and advo- 
cating views directly opposite to his own, initiated architectural jour- 
nalism, and, moreover, strenuously endeavoured to expel mere pe- 
dantry and mysticism from criticism, and establish principles of 
esthetic rationalism in their place. In fact, hardly any two writers 
have laboured to promulgate more opposite views, and let them be 
ever so orthodox, Gwill’s are certainly by far the less liberal and less 
popular ones. That he goes against the stream is very evident, since 
so far from being attended with the desired effect, his attempt to 
throw ridicule and discredit upon, and so puta stop to non-profes- 
sional—and as he deems it, unlicensed architectural writing and study, 
has only served to draw down upon himself a great deal of severe 
and not unmerited reproach. Instead of being at all intimidated by 
his growlings, the class of writers whom he would fain suppress alto- 
gether, seems to have gained fresh courage. Another reverend 
“literary idler” has just appeared in the field, in addition to those 
who had previously done sa, since Mr. Gwilt first uttered his denunci- 
ation against the whole race. Exclusively of tbe opinions contained 
in it, his idea of an Encyclopedia is an unusual one, for persous 
naturally look, in a work of the kind, for the very latest and freshest 
information; whereas his stops short at the very point where abun- 
dance of new matter and fresh subjects presented themselves. Were 
we to judge from his work, we might fancy that the history of art in 
the present century, not only in this country, but all over Europe—in 
fact throughout the whole civilised world, was a mere blank. Yet, if 
excess of delicacy withheld him from venturing to comment on the 
works of contemporary architects at home—though it did not from 
falling fon! upon contemporary writers —he might have ventured to ex- 
press his opinions quite freely in regard to those of other countries. 
Besides, if he was fearful of giving umbrage by it, he might have drop- 
ped critical remark altogether, and confined himself to a mere historical 
report, and descriptions of buiidings, as has been done in some other 
encyclopedias, He might too, without impropriety, have given a 
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place in his “Catalogue” of books, to some of the best architectural 
treatises which have appeared in publications of the kind, for instance, 
those in Brewster’s Encyclopedia, the Britannica, and the Metropo- 
litana, by Telford, by Hosking, and by Narrien. 

IV. Flattering as are just now the prospects of art in this country, 
as far as one great national work—the “ Palace of Westminster,” is 
concerned : it is matter of very doubtful question, if the influence sa 
occasioned will be a permanent or an extensive one. There are two 
other influences equally powerful and active among us, which must 
more or less counteract, if they should not absolutely neutralize that 
of art; namely, party spirit on the one hand, and fashion on the other. 
Why the former, which is so entirely distinct from, should ever be al- 
lowed to interfere in matters of art, let others explain—if they can; 
yet so itis; highly favourable opportunities are frittered away, one 
after the other, by their being converted into little better than mere 
jobs bestowed by party favour—no matter on which side. Jt is no 
doubt very natural—perhaps amiable, in public men to endeavour to 
serve their friends, bnt it is frequently most fatal to the interests of 
art—a truth proved by many very striking and notorious instances. 
This is certainly not the way either to advance art or encourage talent 
among us—quite the contrary; therefore, if such unhappy and mis- 
chievous system cannot henceforth be set aside altogether, matters 
must continue to go on pretty much as they have done; for all the 
mere talking about art, will prove of no real service to it. In the 
ordinary affairs of life, common sense prevents people from post- 
poning their own obvious interests to party considerations or political 
feeling. Provided he be acompetent artiste in his profession, the most 
ultra conservative cares not though his chef de cuisine be an out and 
out radical; neither does his Grace of Canterbury relish his fare at ail 
the worse because it may happen that his French cook is a Papist, 
And why should they? Is it not strange then that persons who would 
not risk the chance of an ill-dressed dinner, or, uther domestic blun- 
ders, by employing incompetent servants, should thrust, as they nat 
unfrequently do, very incompetent and ill-qualified ones upon the 
public. 

V. As far as mere size goes, the Tract Society’s new building in 
Paternoster Row, fully rivals the Reform Club House, and greatly sur- 
passes any of the ornamental façades in Lothbury and Moorgate 
Street. There is plenty of it in regard to extent and height—more 
especially as the situation itself is exceedingly confined ; nevertheless, 
it does not look by any means so large a mass as it night have been 
rendered in appearance, owing to its being not only so divided, but 
so varied in design, that it shows like five quite distinct and separate 
houses, viz., three of a single window (of three openings) in breadth 
on the upper floors, and two intermediate ones of three windows in 
breadth. In this case it is not the mere “breaks” in the elevation 
that are objectionable, on account of their cutting it up into too many 
petty divisions; that would have been a comparatively minor detect; 
but here the want of unity amounts ta absolute contradiction and dis- 
ruption of the whole, if intended to pass as a single piece of design, 
owing to the inserting, mixing up, and dovetailing together two quite 
different designs after cutting them into slices for the purpose, taking 
three of the one, and two of the other. Thus, three of the compart- 
ments on the ground or shop floor, have columns forming a small order 
raised on pedestals; while the intermediate ones have arches which 
rise higber than the capitals of those columns, whereby all continuity 
of line is completely broken, for it is not kept up in the degree it is 
done where the imposts of arches are on the same level with capitals 
of columns in other parts of a composition. As to the style, it must 
for the want of an other term, be accounted Italian; but it is certainly of 
a very lame and dogerel kind. If it seem harsh to say this, it is also 
not a little hard to be compelled to do so: here was at ull events a 
very fair opportunity for producing a more than ordinarily good spe~ 
cimen of its peculiar kind; something extbiting the same careful- 
ness in design as is manifested in one or two facades lately erected in 
Lothbury and Moorgate Street. There is no economy in adopting a 
poor design, good tuste costing no more than barbarous ugliness—if 
always so much. 


CHARCOAL MOST EFFECTIVE IN THE Gnowra or PLANTSs.—Mr. Barnes 
of Brecon, says, “ Charcoal is the most astonishing article to make use of 
for all purposes of cultivation, and especially for plants under artificial treat- 
ment. I judge from many year’s experience of its use. My pine soils con- 
sists of nothing but chareoal and loam, without a particle of manure of any 
sort, Every plant under my care has some charcoal nsed about it. I never 
saw the plant that did not delight in it, and to heaths it is most especially 
acceptable.” Mr. Stewart, gardener at Stradsell Hall, has cxhibited to the 
Horticultural Society some cucumhers grown in equal parts of loam and 
charcoal, without any manure. No stimulant could have given better fruit 
so far as health was concerned. 
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CATHEDRAL OF THRANDIA. 


An extract from Torfeus relative to King Olave, and the Cathedral 
of Thrandia (Trondiem, or Dronthiem), in the kingdom of Norway ; 
read at the Royal Institute of British Architects, as a supplementary 

aper to one read at a previous meeting, “ on the Architecture of Wisby, 
in the Island of Gothland,” by John White, Esq., Architect. (See 
Journal, p. 144, Vol. IV., 1841.) 

Four miles from Agdanesia towards the east, at the sonthern shore of 
the gulf of Thrandia, is situated the old and very famous city of Nida- 
rosia, at this time generally called Thrandia, which that most powerful 
and pious king, Olave Fryggvinus, caused to be founded on the western 
bank of the mouth of the river Nid, where there was formerly the 
estate of Nidarnesia; and hence it obtained the name of Nidarosia, 
derived from the river Nid, which, in the genitive, makes Nedar, and 
the word os which means the mouth of a river. 


Of the Cathedral of Thrandia. 


This city of Nidarosia, not uncelebrated as being the residence of 
the archbishop, had many temples and monasteries, which, however, 
the cathedral church far eclipsed in magnificence, and the admirable 
elegance of jts structure ; which, in few words, we might clearly prove 
not to have any equal in artificial beauty, whilst it flourished entire, 
thronghout the whole of Christendom. Now, however, the greater 
part of it, except only the sacred chapel or choir, lies prostrate and 
overthrown; and, when we confess candidly with much regret that we 
cannot give as a perfect description of it, as we ought, it may not be 
disagreeable to put forth to the public notice the few remarks, which 
are here subjoined. 

Of the relics of St. Olave, and the building and magnificence of the 
Cathedral of Thrandia. History tells ns that the body of Olave (who 
was called St. Olave), son of Harold, King of Norway killed by the 
hands of his subjects, was concealed and preserved, by removing it 
from place to place, by his friends, lest it should fall into the power 
of his enemies, and be ignominiously treated; until at length it was 
magnificently entombed in the temple of Nidarosia, (which was conse- 
erated to St. Clement, by Bishop Grimkel and Einar Thamhaskelfer) 
on the permission of King Sweyne, son of Cannte, and his mother 
Alfiva, who at that time possessed the supreme authority, and that a 
short time afterwards it was exhumed (on account of some miracles 
by which it was declared to have been lifted up, after it was com- 
mitted to the ground) and placed in the temple itself (where the place 
appeared fitter and more commodious), enclosed ia a gilded tomb; 
this in the next following years they sometimes opened, and shaved 
the hair and beard, and pared the nails; aod, impressed with a belief 
of its sanctity, the archbishop, with his bishops, abbots, priors, and 
monks, and the whole ecclesiastical synod, by spreading and propa- 
gating abroad these miracles, which were reported to take place at 
his corpse, occupied the minds of men, and, at stated periods of time, 
carried it about with great pomp and splendour, after the Papistical 
fashion: to which an immense multitude of persons, not only from 
Norway, but from Denmark also and Sweden (Suecia), and other 
distant parts flocked, offering large presents, whence were collected 
incredible sums of money; from which, among other things, a silver 
coffin was made, in which they placed the sacred (as tbey say) relics 
of the King; and this again was enclosed in two wooden shells, shiniog 
with gold, silver, and precious jewels. They built also a cathedral of 
a very ornamental structure (viz., the archbishop’s of this place, sup- 
ported by the assistance of the kings), of which even now a part 
appears entire; yet this admirable work was not finished in the reign 
of one king; in as much as Harold the Strong, King of Norway, and 
brother of St. Olave, first had its foundations laid on that sandy hill, 
where the body of his brother Olave had been bnried first: and alter- 
wards Olave, his son, surnamed the “Just,” or “ Peaceful,” finished iz, 
with the assistance of the Archbishop Eystein, and dedicated it to 
Christ, and placed upon its altar the coffin of St. Olave. (This is in- 
correct; for that Eystein, who built the cathedrai, of which to this 
day some part remains, when that temple, which Harold erected, was 
destruyed, lived long after.) Under succeeding kiogs, however, in 
course of time, when immense weath was daily accumulating, as much 
by the presents of the natives as of foreigners, it was elegantly adorned 
In many ways; until at length one of the archbishops added a choir 
of a most beantiful and magnificeut structure, and which, as we said 
above, is the only part that remains. 

But as it never was onr lot personally to examine with how much 
art this cathedral was reared, and of what dimensions it was, we can 
only subjoin here, in few words, what we have heard of it from the 
accounts of others. First, as regards its form; it is said chiefly to re- 
present a cross, wholly composed of the natural (living) and cut rock ; 
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and the entire walls, inside as well as outside, every where sculptured 
with admirable skill, together withinnumerable images, and figures exe- 
cuted with perfect workmanship; while, at the corner of the temple, 
where it verges towards the west, twelve stone statnes of the apostles 
of colossal size are seen; these are all gilt over, and the corner of the 
temple is gilt also. It has, moreover, numerous rows of marble 
columns, within and withont, made from different sorts and colours of 
marble, so exquisitely polished, that some think they were cast like 
metals. Of these you may see sixty, elegantly carved, at the southern 
gates of the temple; and as many think it wonld be an arduous and 
difficult task to determine the cost of rearing these gates, how much 
more difficult would it be, to ascertain the expense of rearing this 
whole temple, and to estimate it according to the magnificence of the 
whale work. It is said, too, that each sort of marble considered more 
excellent for this fabric, was conveyed hither from Ireland and Green- 
land : but that a softer, white, and variegated kind, was supplied in 
abundance from the district of Thrandia. And as this royal cathedral 
in elegance of structure and entire magnificence of execution shone 
pre-eminent, so also it surpassed in its other ornaments, for it had a 
most rich sacred repository, stored with books, cups, dishes, priestly 
garments, holy bags, with other things of the same kind, and vessels 
of the church. Thus the archbishop, with a pompons train, clothed 
with a mantle (superhumerale) of cloth of gold (attolicum), bore on 
his back an image of the Holy Trinity, made from pure gold, as they 
are commonly represented; and at the same time had carried about 
the coffin of St. Olave (which, as we said before, was placed in two 
wooden coffins enclosed in one another) by sixty men (no less were 
necessary); from the edges of the coffin, which was overlaid with 
gold and silver, innumerable purses were suspended to receive dona- 
tions. Upon it stood the penitentiary priest, as he is called, offering 
the indulgences of the Pope of Rome, or remission of sins to those 
who gave money. This cathedral was also very rich, in proportion to 
the power of the kingdom, in vast revennes and large possesions; sa 
that in the banquetting rooms of this place, jugs, cups, dishes, and 
plates of silver, and indeed every sort of silver implements, have been 
always used with the utmost prodigality, which in other places were 
preserved in the vestibnle (exedri.) 

But since this complete magnificence and glory of the world rested 
on an unstable and slippery foundation, quicker than one could have 
conceived, it all fell down with an awful destruction; the cathedral, 
indeed was thrice set on fire by lightning, and the fluid flying so as to 
be seen a long way across the Gulf of Tbrandia, consumed the monas- 
tery called Holmklostur, and reduced it to ashes; which was a certain 
proof that this had not happened by chance but by the will of the 
Almighty, who would not permit their grave and dreadful errors and 
idolatry, by which they had seduced the wretched people, with their 
taking his holy name in vain, to go unpunished. And, in a similar 
way, the pomp and luxnry of the ecclesiastics of this order, and the 
power and authority of worldly rule, all of which had depended upon 
the dominion of the Pontificate, fell altogether, upon the removal of 
their cause, when, by Divine grace, the light of the trne Christian 
religion shone on these shores, Yet it is much rather to be lamented 
than recommended, that, at the beginning of the reformed religion, the 
reformers not content with taking away from the temples and monaste- 
ries whatever gold, silver, and other treasures once employed for the 
use of the Pontiffs, were found there (such as priest’s garments and other 
utensils), but prompted by nothing else than an innate spirit of wanton- 
ness and malice, they threw down and destroyed those elegant struc- 
tures; unnecessarily buroing a great quantity of very nseful works, and 
precious relics of antiquity, in a foul conflagration, stripping of every 
decoration entirely, the sacred temples, basely plundering them of all 
their ornaments, and perpetrating robbery detestable and totally uu- 
worthy of the name of Christianity. 

In this way, too, Otto Stigius had burnt the very beautiful library of 
tbe Cathedral of Thrandia, with a number of useful books of great 
price, and monuments in the cemetery. By a similar canflagration, 
one Thordus, surnamed Kodde, malicionsly destroyed all the buoks 
and ancient manuscripts of the repository of Stafangra (Stafan grenois 
exedra). In the same storm the silver coffin in which the body of St. 
Olave was buried, with the two wooden ones which were before 
spoken of, with all the gold and silver and precions jewels (uf which 
one eclipsed the rest, and which the Arcbbishop Eric Valkendorp had 
bonght for 240 tons of butter (Vigenti tonnarum, dodecadibus butiri) 
and had inserted amongst the rest on the edge of the coffin) stript off, 
was taken away, as was also the great silver cross, wont to be carried 
in state, by three men, before the tomb of St. Olave, the cups, dishes, 
holy bags (hierotheca), and the other treasures of the cathedral, gold 
and silver, chosen from the repository (exedra) and banquetting room. 
Besides the ornaments of the altar, jewels were also taken away, bean- 
tiful bells, and the like, laden with which a certain large ship, abvut 
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to cross into Denmark, sunk before Agdanesia, and never afterwards 
appeared, And a little while before, a large portion of the same 
money, on its way into Denmark ia a huge ship, was taken for booty 
by some Batavian pirates; this happened in the year 1541. Amongst 
the other ornamented works of this town, the royal throne in the pre- 
cinct of the church, of which many steps were of rock sculptured and 
worked out with surprising art, most elegantly constructed, may be 
justly reckoned, on which formerly the kings when they were chosen, 
or when the people paid their homage, were wont to sit. And, in- 
deed, whatever we have said of the elegant and magnificent structure 
of the Cathedral of Thrandia, is to be also understood of the work of 
the wall, and of the marble elaborately sculptured with the finest art. 
For it is sufficiently clear, that very many temples and edifices in the 
Christian world, have much eclipsed this one of Thrandia in the gold 
and silver, and more abundantly adorned with precious things; but 
that they are not to be compared to it in the artificial structure of its 
wall. Rutger, son of Hermann, in his description of Norway, has 
the following :—" There was once a most magnificent edifice, surpas- 
sing all the other temples in the whole of Europe, or indeed in tne 
whole Christian world ; and there are some who affirm that it had not 
a like or equal; for whether you regard the workmanship or extent, 
by its square blocks of stone, its splendid columus and perfect finish 
it moved every beholder with admiration.” So spoke Rutger. 


AGRICULTURAL IMPROVEMENT OF IRELAND. 


Sin—I am encouraged by your article in the last number of the 
Journal on “ Agriculture and Engineering,” to send this paper, hoping 
from its appearance in a scientific journal, that the subject may obtain 
more attention than I suppose it would receive if inserted in a political 
one; and as the remarks made by you must naturally turn the attention 
of the profession to a subject peculiarly interesting to the inhabitants 
of this island, I propose giving some idea of the state of land, and of 
the subjects intimately connected with it, which a residence of a few 
years in this country has made me acquainted with, so that a correct 
opinion may be formed, in England, of the real wants of the people, 
and of the means of supplying them. As regards the profession, that 
it may be seen if proper steps be taken here, and ¿n England, a vast 
field may be opened for the profitable display of those talents which 
the civil engineer’s practice in the sister country has astonished the 
world with, and which (may I be forgiven for expressing the opinion) 
has, I believe, raised my native land to that proud position over the 
nations of Europe she now holds, “the pride and envy of them all.” 

The great want of the people is, the means of subsistence. This 
may be subdivided into want of labour, and want of the knowledge 
how to obtain the necessaries of life, which the holders of land in 
England usually have ; that is, want of instruction in the business of 
farming, which they have not as yet, and which I fear from the present 
absence of example, and from the limited means of obtaining the 
necessary knowledge, they will be slow in acquiring. If remedies can 
be found for this state of things, my opinion is, the country will be 
prosperous and happy. The idea may be ridiculed, that the ills of 
Ireland are contained in these two deficiencies, yet to an unprejudiced 
mind, devoid of political animosities, or religious bigotry, acquainted 
with the situation and feelings of the peasantry, having but one object 
in view, the improvement ot their temporal or social condition, and 
with a knowledge of what may be done by a change in the system of 
agriculture, I believe such a mind must acknowledge, that if al? their 
necessities are not supplied by providing these deticiences, yet much 
will be done, and the remainder will follow. But it is a difficult thing 
to reason with men under daily privations, their whole prospect 
of spianing out the thread of life hanging upon holding the land 
they are in possession of, with nothing to fall back upon if they 
lose this, and with the knowledge, not anticipation, that their 
bodily strength will be useless in providing food—they cannot be em- 
ployed, they are not wanted, there is nothing to be done. Is it not 
miserable to know that this is true, that in Ireland, a country more 
thau any other requiring the employment of labour, where it can be 
obtained at the cheapest rate, and where the mass of the people are 
literally in want from the non-employment of them, that this should 
continue. It must not beso. You in England must remedy it, and 
when you bave done so, the agitation which has so successfully ran 
over the country will be destroyed, and the people will not be led by 
the rhodomontade of designing men. 

In considering the propositions I am about to make, 
to bear iu mind; lst, That there is no demand for the 
people ; and, 2d, That the small farmers who occupy 


it is necessary 
labour of the 
from 10 to 20 
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acres of land are, from the want of instruction, unable to obtain one 
half of the profit that can be realized by a person understanding the 
business of agriculture. After describing the usual system of farming 
by such tenants, I think it will be unnecessary to enter into calculations 
to prove my second assertion; and as to the first, the fact is so well 
known, it will be supererogation to make a remark for substantiating 
it. The usual system practised, is to raise a crop of potatoes, after 
this wheat, then oats, I, 2, and some times 3 or more successive crops, 
if the land is able to produce anything resembling one. The ground 
is covered with weeds, never fallowed, or fallow crops raised. Potatoes, 
from the mode of sowing, are useless for cleaning the ground. The 
land is then let out to zest; and it may be taken as the general system 
with occupiers of land in this class, that out of 10 acres, with land in 
grass to starve a cow upon, for it is not food for one, and with land at 
rest, one half of the farm never pays anything. The cause of resting 
land is the want of manure, and as the stock is roaming over the im- 
poverished pasture for at least two-thirds of the year, the straw of 
the farm is only saturated with wet, and in place of being nutritious 
manure made under cattle, it is nothing but rotten straw, useless, as 
compared with what it might have been if the stock had been fed in 
stalls and the manure made by them. The reason they do this is, 
that no better mode is known to them; they have no examples, but 
bad ones, to copy; no one to instruct them, no place to obtain the 
necessary information. 

To provide employment, I propose, Ist, the regulation, compressing, 
deepening, straightening, and widening of all the rivers that may be 
navigable or otherwise; all rivulets and streams, in every district, 
where they conduct the main supply of water from the valleys toa 
tiver or other large reservoir: and as this is the first step necessary 
for the improvement of property, it is the first thing that should be 
done. This will be more beneficial than railways at present; because 
railways congregate large numbers to one district, removing them 
from their homes, and are useful to the people only that reside near 
the line, or a few miles from it; the increased expense of living 
lessens very materially the advantages of labour to the maa that is 
obliged to leave his family to obtain it, and besides the applicability 
of railways generally is a matter of some doubt; in a few cases they 
will pay a fair interest for the outlay, but if carried generally through 
Ireland they would not. The deficiency of manufacturing produce, 
the small number that travel by coaches, are fully explained in Mr. 
M‘Neil’s Repert on the Dublin and Cashel line; the large districts 
which it is found necessary to include for the support of this under- 
taking, proves that this view of the case is sumething more than 
theoretic. Another reason why railways would not now be so useful 
as this plan is, that employment is required in every part of the 
country, which railways could not give, but the regulation of rivers 
and streams is required in all places, or nearly so. The interest on 
the outlay could be obtained everywhere, as tle benefits from it would 
be immediate—results not so certain in railway speculation. The 
immense tracts of low land wastes might then be brought into profitable 
and permanent cultivation. An example will prove the correctness 
of my anticipations. A retired officer bought an estate in Tipperary : 
200 acres of it was flooded by the Shannon for a great portion of the 
year; it was nearly valueless, it could not be drained, and was useless 
without it. The improvements at Killaloe lowered the waters of 
Longh Derg, they have not been since flooded, and his lands are im- 
proving rapidly. The Calla’s are irrigated, and the appearance of 
the whole district in the short space of twelve months is quite altered. 
It is perfectly dry, crops are growing luxuriantly, where the Shannon 
rested for four months in the year; and I am sure the benefit to these 
200 acres, by this alone, is not less than S0/. per annum. ; 

Now, I know places on insignificant rivers where as much mischief 
is done to property as the mighty Shanoon did on this; it is not 
in single places, but extends generally through Galway, Mayo, 
King’s county, and Tipperary. In fact, I believe, and the opinion is 
founded on actual inspection, and considerable consideration, that one- 
twentieth of the lands of these counties is absolutely useless, and per- 
fectly unprofitable, from this cause alone. A proprietor engaged me 
to inspect an estate which was much injured by a river, or rather 
rivulet, to report to him as to the means of remedying the injury, aud 
to estimate the expense attending the execution of what I might 
propose to be done. Ididso. About 150 acres of his land, 40 or 50 
acres of bis neighbour’s, and 15 acres of a third party, were entirely 
unimprovable from an obstruction of the stream by a ledge of rocks; 
I proposed they should be blown out, and the level above reduced 
three feet; the estimate of the whole expense was less than 4U/.; it 
was acknowledged that the 200 acres and upwards would be improved 
10s. per acre per annum, without any further outlay, but if internal 
draining were carried out, the whole might be cultivated, aud made 
equal to the higher land on the estate. Cattle can never be on if 
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more than two months of tle year, and then have nothing but coarse 
semi-aquatic grasses to feed on ; these are produced on a fine alluvial 
soil, twelve inches deep, incumbent on lime stone gravel, bnt saturated 
with water. Still this has not been done. Why? Because only one 
of the proprietors agrees to assist in defraying the expenses of the 
work. Inanother case, an intelligent Scotch proprietor had 20 acres 
incapable of being drained, from the shallowness of the river, and 
consequently uncultivated; five acres are fit, to use his own terms, 
“as pasture for a flock of geese only," the cost of this work is £140; 
it is in progress of execution at his sole expense, and the increased 
value will be Ss. per acre by his estimate, by mine 12s.; however 
take his, and you will see the interest of 5 per cent. ean be paid, even 
in the latter case. How much more in the former ? 

I think I have shown there is room for the profitable employment 
of the people, in the regulation of rivers, and that to a very consider- 
able extent. But how is it to be done? Not by Government volun- 
teering to assist proprietors for the purpose of inducing them to 
improve their estates ; not by offering loans to the estates requiring 
them; nor by a drainage bill empowering two to force one, alone. If 
these steps are relied upon, they will be found miserably insufficient. 
Government if they wish to improve the condition of the landowners 
and peasantry, must act on Napoleon’s plan. Give the proprietor a 
choice of borrowing from them the money required, and executing 
the work himself, under the direction of district engineers, appointed 
by a board of intelligent agricultural gentlemen, assisted by expe- 
rienced civil engineers, sitting in Dublin; and then say if you do not 
do this we will, and will then apportion the share of expense according 
to the benefit derived, for which your estates must pay the interest. 
The law of the land reeognises this principle. In 1732 the Barren 
Land Act was passed by the Irish Parliament, which empowered the 
Court of Chancery to enquire into the interests of persons elaiming 
waste lands, and to oblige them to contribute to the drainage thereof in 
proportion to such their intereste Common sense points ont, that where 
a dense and starving population require employment, and that means 
for providing them therewith can be usefully applied, not only for 
thcir benefit, but also for the benefit of the eountry at large, that where 
private objections, or narrow minded niggardliness, obstruct the good, 
that they should be disregarded; and even if it were allowed that the 
rights of property would be interfered with, still, is the public good 
to be sacrificed by the neglect and incompetence of landed proprietors ? 
Should they not be compelled to see their own interests and benefit 
mankind? It is only such persons that contd complain; the improving 
man of intelligence would rejoice; for the good he intended doing 
could no longer be nullified by the neglect of his neighbour. 

Another means of giving employment and Improving the condition 
of the people, is by the reclamation of waste lands; I do not mean 
the bogs: there is enough to do without them, and our successors in 
some centuries to come may find it to be then perhaps to their ad- 
vantage to undertake this. The Waste Land Soeiety, of whieh the 
Earl of Devon is chairman, bave begun in the right way; but the 
limited means at their command, compared to the demand for their 
assistance, enable them to be a model only to Government. I at- 
tended the last annual inspection made by his Lordship on the lands 
of Ballinakill. Three years before that I visited it; then it was a 
wild, dreary, desolate mountain; now how does it look? Seventy or 
eighty families are living in comfort on it, the cottages are elean, neat 
and eomfortable, the crops equalling, if not excelling, those grown in 
the demesne of the neighbouring Baronet; good roads have been 
formed, fences erected, draining executed, turnips and clovers feed 
their stock, and all appears improving and satisfactory. A neigh- 
bouring gentleman, Mr. Featherstone, has purchased a tract of the 
same mountain, his tenants surpassed, if possible, in improvement, the 
Society’s. He has built a handsome residence for himself and family, 
young plantations have sprung up, and in as sheltered and eomfortable 
a spot as the most fastidious could wish for, where a few years since 
a solitary bird eould not be seen, so desolate appeared the place; 
there he told me all be did had paid him, he had created an estate, 
and that many of his tenants having reclaimed, with some little as- 
sistance from him, portions of land, had sold their interest in them to 
others for large sums, and taking a new spot, had begun again in the 
same mountain; and were in better circumstances tban the lowland 
men holding the same sized farms. But how was this? The answer 
is worthy ot particular attention. On the Soeiety’s and Mr. Feather- 
stone’s tracts the tenants were not allowed to waste their time in la- 
borious unprofitubleness ; they were instructed what to do, in reclaim- 
ing, draining, and eropping, by experienced agriculturists, employed 
by the proprietors to do so; and in this only lies the secret. ‘The 
educated man’s duty was to think, advise, instruct: the labouring 
man’s to act, and well has the system answered. There are a million 
and a half acres of such mountain wastes in Ireland, which if im. 
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proved, would support 3000 families, or 180,000 persons. Without 
alluding to the advantage bringing this into cultivation would be to 
England, in the increased supply of provisions to your markets, without 
looking to the great national improvement this would be, but merely 
viewing it as a charitable act, how immeasurably does it surpass the 
poor relief acts, the emancipation and other political measures. 

How can this be done? Easily. Large sums are annually voted to 
the Dublin Society, and expended in their botanic gardens, &c, Let 
Government grant £10,000. per annum to assist the Waste Land 
Society. Colonel Robinson knows well what to do with it; and if 
with so much money he should at all hesitate how to apply it, the 
Ear! of Devon can assist him. Associated with them, let there be Cap- 
tain Larcom, Captain Kennedy, or perhaps Mr. Stewart Freneh, would 
be better, as he knows where, and how to begin; let him be the repre- 
sentative of Government; and I venture to say that with such men, 
with an efficient staff of practical men, and backed with the £10,000; 
more would be done for the improvement of this country, in an in- 
a short space of time, than 100,000 soldiers could ever accom- 
plish. 

There are said to be 300,000 acres of land covered by the expan- 
sion of lakes and rivers, to which may be added 600,000 aeres that 
are saturated with water, rendered unprofitable, but uncovered ; 
£10,000,000 per annum of agricultural produce is said to be lost to 
the kingdom by unreelaimed tand; and yet nearly three millions of 
the inhabitants are destitute from the want of employment. Now if 
such statements are true, and they have been reported by Government 
officers, if England pays tor agricultural produce £10,000,000 per 
annum to foreign nations, which could be provided her by this country, 
and if in addition to this a dense and starving population are discon- 
tented, almost disaffected, and that this is occasioned by the want of 
employment, surely it is the interest of the British Government to 
try the experiment I most humbly have recommended, and the result, 
there ean be no doubt, will fully equal that obtained by the Waste 
Land Society. 

But these plans only relieve the persons without land; what is to 
be done for those occupying it? Before I state my opinion, allow me 
to put you right as to the landlords of Ireland. Asa class, they are 
the most abused, but I am happy to say, it is by those who know least 
about them. Their worst fault is, I believe, that they do not see their 
own interests sufliciently, that they view their estates with local eyes, 
instead of doing so with eyes enlightened by a study of other coun- 
tries, by viewing what has been done in other places through judi- 
cious improvements. It is really very difficult to convince many that 
their incomes can be at all inereased by improvements; and when we 
see men who are presumed to be edueated, still lingering in the ald 
beaten track of dubiousness, unwilling to try for the improvement of 
their condition, because their fathers did not do, as we would, it is not 
a matter of surprise that those under them, the unedueated, should 
follow and persevere in the systems practised of old, which they have 
been taught almost to revere, certainly to follow, changes from whieh, 
their superiors have characterised as theoretie nonsense, wild specula- 
tions, mad schemes, &c. But to return to the calumnies heaped on 
landlords; many have ejeeted, insome cases I believe with unneeessary 
cruelty, but é is not general; | know many inheriting fine estates, and 
large debts, good men, incapable of assisting their tenants, and unable 
to allow time for payment of rent from the pressure of their ereditors. 
These men, if they are not paid, are eompelled to seek tenants ea- 
pable of doing so. Then eomes the difficulty of obtaining possession ; 
the oecupier knowing the impossibility of obtaining subsistence if he 
leaves, endeavours to retain possession in spite of law, and the land- 
lord is compelled to obtain an Aabere—scenes of distress follow. But 
what is the cause of them? JVant of labour. In tact, I believe if 
constant employment could be obtained, many of the small farmers 
would give up their holdings, and that farms might be eonsolidated, 
which, with improvement in the system of agriculture, wouid be a 
vast advantage to the country; but whilst the deficiency of employ- 
ment continues, I consider it cannot be done without eausing so much 
misery that no advantage to a few could justify. Had Irish tandlords, 
English tenants, or tenants with the same capital, same education, and 
same intelligence, you would hear nothing of the disagreements of 
landlord and tenant. The Irish would not be a whit behind the Eng- 
lish landlords, and Ireland would be prosperous; but to do this, yox 
must raise the character of the Irish tenant, and tbis brings me to the 
subject of the improvement of the small Irish farmer. All you re- 
quire to do, is to instruct him in the practice of agriculture. [look 
upon it to be as absurd to put a good piece of land into the hands of 
small farmers, unedueated, understanding nothing of the proper sys- 
tems of farming, sueh as the Irish small farmer, and direct him to 
manage it, as it would be to give, one who never learned to write, a good 
pen, and order him to do so. They must be taught. Agriculture is 
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a business, requiring an apprenticeship of practice and reading to be 
master of. But such perfect mastery is not required in the Irish 
farmer; let him be taught the primers of the business on the soil 
where he lives, by men fully competent to teach and direct him, let 
these agriculturists be men of intelligence, capable of understanding 
the composition and management of the various soils they will meet 
with; they must be fully conversant with green crapping. Rotation, 
house feeding, and soiling, the ingredients and application of manures, 
draining, sub-soiling, and irrigation; the management of dairies, and 
milch cows; and let them be located one in every parish where such 
services are required, paid out of the county cess by the grand juries, 
at or near the rate of £100 per annum, and be directly under the 
surveillance of a committee of gentlemen in each parish, and of the 
district inspectors appointed by the government board before referred 
to. The cost will be for the whole country about £250,000 per annum, 
to be continued for seven years; or in the whole £1,750,000, by 
which time there will be sufficient knowledge obtained by the people, 
for dispensing with their further services. To assist in meeting this 
sum, the police might be reduced in a few years, although at first it 
would be unwise to do so; but as the people increase in comfort, 
there will be less crime, and less need of such large forces to prevent 
it. 

The advantage to the tenant would be, increased comfort, increased 
confidence with his landlord, and a prospect of continuous prosperity 
and eventual independence. To the landlord the advantage would be 
equally great, certainty of his income, peace and prosperity on his 
estate, in which he will be a sharer, from the tie that would then exist 
between the proprietor and occupier, and the increased value of his 
property, from the improved condition of the tenantry. 

There is no interference with the rights of property in this; the 
benefits of proprietorship are increased. The necessity of supplying 
the information proposed, is shown by the adoption of the means, to 
an insignificant extent, certainly, by the agricultural societies. They 
have done much good, but not sufficient for the object in view, (viz.,) 
elevating generally tbe condition of occupiers of small farms; nor 
can it be done by such means, the instruction must be more general 
and more explicit, than the agriculturist has time and opportunity of 

iving. 

5 ie insist upon it, that all the tenants require is instruction, you 
may teach them readiag, writing, arithmetic, and even the higher 
branches of education; but it is all useless as applied ta the tenantry 
of this country, if they are not tanglit agriculture. It is this by which 
they are to subsist, by which landlords are to receive their incomes, by 
which Ireland is to prosper, and therefore this instruction should be 
provided by Government in the direct manner I have ventured to 
suggest. Increasing the franchise will not provide food; the equali- 
zation of churches will not grow potatoes; nor will the Repeal of the 
Union fatten cattle. But these effects are expected by a Repeal. 

Reduction of rents are not generally necessary, nor would it be 
adequate to the wants of the people, and would be a decided injury to 
landlords. Instead of reductions of 10s. per acre, which in most cases 
would be 30 per cent, teach them to swell their 37. produce into 54, 
not by increase of prices, for that cannot be controlled, but by increased 
production. Remember, that potatoes and milk are their only fare, 
that with this they are contented, if they have sufficient; that their 
wants are few, and yet unsupplied; their privations many, and unre- 
lieved; that a starving people may be made easily to rebel, perhaps 
be as easily subdued; that people in such circumstances deserve pity 
as much as punisliment for many crimes; that immediate suffering, 
present distress, dread of the future, aud remembrance of the past, 
have caused the rapid progress of the Repeal movement, and that 
you, Sir, with the English people, are alone able to relieve their dis- 
tresses, to supply their wants, and this can be done by increasing the 
demand for labour, by supplying the practical information they require 
in the business of agriculture : then will plenty succeed poverty, hap- 
piness displace misery, and Ireland become a great and prosperous 
portion of the kingdom, a helpmate for England, and a blessing to 
our country in the over ruling hands of Ged. 


Your very obedient servant, 


J. B-—n, C.E; 
Parsonstown, Feb. 26, 1544. 
€ 


An attempt is to be made this sessian ta extend the patent law from four- 
teen to twenty-one years. It is indeed to be regretted that, whereas the 
copyright of authors dates from publication, when profit is supposed imme- 
diately tu commence, the copyright of inventors expires toa frequently 
before a profit can be realised. 
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SUPPLY OF WATER TO BOILERS. 


Sir—In your Journal for last month there is a plan mentioned for 
supplying high pressure boilers with water, which I think might be 
effected in a more simple manner, thus:— 

Let a be bea small tank, placed by the side of the boiler, half above 
and half below the proper water level; let a, b, be ordinary slide 
valves connecting the tank with the boiler, ¢ a valve connecting the 
tank with a reservoir placed above the level of the tank, 


The action will be as follows :—The valves a, b, being shut, and ¢ 
open, the tank will fill with water; then c being shut, a and b opened, 
the water will run out of the tank down to the level of the water in 
the boiler ; the valves being again reversed, the same operation will 
be repeated, the steam inthe tank being condensed by the admission 
of the cold water. 

If the valves he conuected with the engine, so as to be reversed at 
proper intervals, a self-acting and self-regulating feeder will be ob- 
tained ; for it is evident the water in the boiler can never rise above 
the top of the tank, and if the water falls too low, a whole tank full 
will be admitted instead of half, thus quickly restoring the balance. 

The valve b should be large, and the communication with the boiler 
not left open longer than necessary, in order to prevent the water in 
the tank becoming heated by the condensation of steam; a board 
floating loosely in the tank would prevent the steam coming in contact 
with the water. 

An apparatus of this kind placed on the top of a locomotive would 
enable the boiler to be supplied by hand while the engine was standing. 

l remain, Sir, your obedient servant, 
Henry CARR. 

Folkestone, February 8, 1944. 


MAXTON’S LONG SLIDE VALVE FOR CONDENSING 
ENGINES. 
By Mr. Joun Maxton, Engineer. 


Tue advantages of this valve are,—that it may be used without a 
steam-chest, while it has all the advantages of a long slide valve in 
shortening the passages to the cylinder, it works with much less fric- 
tion than the common long slide-valve, the pressure being equalized, 
and is much less expensive, and easier upheld, than the packed valve. 

In fig. J, the piston is represented as descending in the cylinder, 
the vacuum being formed under the piston by the passage A through 
the valve towards the condenser, the steam being admitted above the 
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piston by the induction passage B, the steam at the same time having 
access to the portion of the valve below at D, which tends to press the 


Fig. I. 


P2. Fig. 3. 

valve outwards from the cylinder, while the vacuum, acting on the in- 
side of the valve E, draws it towards the cylinder, the valve being so 
proportioned that the vacuum must so far overbalance the steam, that 
the valve will keep close to the cylinder. In fig. 2, the piston is at 
half-stroke, ascending, and the position of the valve is reversed from 
that in fig. 1. Fig. 3 is a front view and section of the valve. 


Joun MAXTON. 
Leith Engine Works. 


TUBES OF LOCOMOTIVE ENGINES. 


Investigation to determine the diameter of the Tubes of a Locomotive 
Engine Boiler to produce a maximum effect. 


IN treating this subject it appears rational to suppose that the effect 
of the hot air in passing through the tubes is directly in proportion to 
the extent of surface in contact therewith, and as the time of contact 
conjointly: that is, denoting the number of tubes by 2, their diameter 
by ò their aggregate surface by s, their united area by a, and the time 
of contact by ¢, supposing the length of the tubes constant, we shall 
have the following postulates. 


R E 

aan & A. 
“> B © mw B. 

san 6 C. 


<. is Q n? a maximum D. 


A B Let the parallelogram A B C D be the space which is 
al to be occupied by the ends of the tubes, and let AB=a, 
and AD= 0; also let the distance between the inner 

surfaces of two adjacent tubes be a given interval c, 

D o and becanse the sume distance c must exist between 


the sides of the extreme tubes, and the ends A D, B C 
of the above figure, then a—c must be divided into a certain number 
of equal parts, which will be regulated by the distance between the 
centres [of two adjacent tubes, and let this distance be (a—c)z, x 
being a function of (a—c), oe a 1 the number of tubes in 
(a—c)x oe 

one horizontal row A B. 

The tubes are so disposed, that the lines joiniug the centres of any 
three adjacent tubes form an equilateral triangle, consequently the 
vertical distance between the horizontal rows will be 


b-c 2(b — e) a 


į Uo COE 


(a = e)ry Fj 
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the number of horizontal rows in A D, and 
1 2(b — c) 2(b— c) 


= OS — SS OE 
t (a—cjtn/3 (a — c)z?2/3 
The whole number of tubes in ABCD = 2. 

Further the distance (a — ¢)x is greater than the diameter of a tube 
by the interval c, therefore 


(a —c)z — c= the diameter of a tube = ô. 


Let r= 31416, then the aggregate circumference of all the tubes 
(and which may be taken to express the internal surface in consequence 
of the length of the tubes being constant), will be 


a) y {Ce saa =néors (C) 
(a =c) v3 ae 
and the area of the tubes will be 
USO [Ey — aa eee 
2(a—¢) /3 z? 


Now by the postulate we have s/ a maximum, and substituting the 
values s and ¢ as found above, we have 


2 x (b—c) F {(a—c)e—c} n (b—c¢) : a- 20 


(a— c) V3 r 2(@—c) V/3 ao 
Sma o; e a maximum = n? 8 (D) 


All the above quantities, except 4, are constants, and the second 
factor only contains the variable, therefore we have 


pec Aa 3 
(CT oil og a = a maximum. 
gt 

Differentiating and equating with zero, rejecting the denominator, 
we have 
3 (a—c) x+ {(a—c) v—c}? d z — 4 è {(a—c) r—c} dx = 0; 
whence (a— ce) £ = 4 e. 

But (a—c) x = the distance between the centres of two adjacent 
tubes, which is therefore equal to four times the interval between 
their internal surfaces. 


Further (a — ¢) z—e = 3 e = the diameter of a tube, which must 
be equal to three times the same interval. 

It is obvious that ‘the smaller c is taken, the greater will be the 
(a—c TN 


value of the expression { 
at 


; and, therefore, the tubes 


ought to be placed as near together as possible. 

In order to exemplify the application of the principles herein 
developed, I have prepared drawings of the tubes of a locomotive 
engine boiler, such as are very commouly used, and also of one tubed 
according to the proportions just determined. 


SS 
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Table of the comparative evaporating power of three different 
methods of tubing :— 


Reference ta drawing me ae A B Cc 
Number of tubes .. bo BG 103 78 45 
Internal diameter of tubes inches 12 2 3 
Distance between centres .. y 22 3 4 
Interval in tube plate a, ł 3 3 
Total circumference of tubes 3 52582 490-09 42405 
Total sectional area of tubes 8p 21361 24504 318-08 
Product of circumference and area.. 112,320 120,091 134,881 
Comparison 


A:C::100: 120 
B:C:: 100: 112 


Ht appears from the above, that the boiler which is tubed in the 
theoretic proportion is from 12 to 20 per cent. superior tu the others. 

Let us now determine the area of the tubes, as cumpared with the 
whole space, when the preceding theoretic ratio is adopted. 


a—e 


= the number of tubes in one horizontal row A B. 
c 


4e V] =2c y 3=the vertical distance between the horizontal row s 


deat = the number of horizontal rows in A D. 

2c/3 

Cae x Ue, = G=0 US) = the whole number of tubes. 
de 2e rV/3 Se? /3 


Diameter of a tube = 3 c 

a— c) (b— c) 7 3 9r 

eo: x co = . (a—c) (b—c) = 

Se y3 324/3 

the area of the tubes: from which it may be observed that the diameter 
of the tubes disappears from the expression, indicating that so long as 
the ratio between the diameter and interval remains the same, the 
aggregate area will be constant, let the actual diameter be what it 


9 
may : and the value of moe = 0:51. The area of the tubes will, 
3273 


“ 


therefore rather exceed the half of the space. 
Manchester, Geo. W. Buck., 


ENTASIS OF CHURCH SPIRES. 


Sır—ln a report of a recent meet- 
ing of the Royal Institute of British 
Architects, given in your journal of 
Jan. 27, I observed some remarks up- 
on the question of eutasis in spires, 
from which it appears, that the 
gentlemen who took part in the 
discussion had not recognised de- 
cided curved lines in any spire ex- 
cept that of Newark; | am happy 
to be able to instance, from the same 
district, a much finer and better 
developed example than the spire 
of that church, which, it is true, 
has a positive though slight entasis: 
the accompanying drawing, should 
you think it worthy of a place in 
\ your valuable Journal, and which 
i is an elevation of the steeple of 
| Gedling Church about four miles 
| | from Nottingham, will more clearly 
| | exemplify this assertion: the scale 

| and measurements may be depended 
upou, as the latter were taken 
during sume repairs at the summit 
of the spire. It will be perceived 
from this that the amount of varia- 
tion or bulging from a straight line 
drawn from the base to the summit, 
is very considerable, being in the 
widest part not less than two feet; 
indeed the swell is so great as to 
prevent a person, standing upon 
the leads of the tower, seeing the 
weathercock, unless by leaning over 
the battlement: the curve extends 
43 ft. from the tap of the battle- 
ment, where it meets the straight 
lines of the rest of the spire, and 
forms a segment of a circle whose 
radius is about 270 ft. 

The style ot the spire is of what 
I should denominate the second 
decorated ; cirea 1320; and it is, 
perhaps, worthy of remark, that 
Newark is also of decorated date, 
although sumewhat later than Ged- 
ling. dt is situated at the north 
west angle of the nave; aud conse- 
quently groups very picturesquely 
with the body of the church, which 
possesses many interesting features, 
aud has a most exquisite early 
English chancel of rather unusual 
dimensions (SOft. by 24ft.): there 
are fonr niches occupying the alter- 
nate faces uf the spire as indicated 
inthe drawi: g@; they contain male 
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and female statues, in the attitude of prayer. One of the best pre- 
served male figures is apparently clad in chain mail, with a low conical 
helmet; and wears either a juponor cyclas, with a triangular or heater 
shaped shield, and asword girt upon the thigh: this costume cor- 
responds with the date to which T have assigned the erection of the 
steeple. There are also two eanopied niches, containing good fignres 
of saints, upon the western end. 

The general effect of the spire is very imposing, its lofty altitude 
gaining additional elevation from its beantiful proportions and fine 
outline; which, together with the absence of all meretricious detail, 
and resulting simplicity of design, would, in my opinion, render it an 
admirable model for modern imitation. 

lam, Sir, your obedient servant, 
J. C. ROBINSON. 

Nottingham, February 20, 1844. 


MESSRS. BOULTON & WATT, ON THE STEAM ENGINE. 


Through the intervention of a Correspondent we are enabled to lay 
before our readers a document of some importance—being not less 
than a copy of the instructions furnished by Messrs. Boulton & Watt 
to five, we are informed, of their principal agents, and superinten- 
dents, who were depnted by them to attend, in different parts of the 
kingdom, to the erection of the steam engines made by the firm, 
under the first conditions of the patent-rights granted to them. 

In the history of the invention of the steam-engine, some authors 
have shown much laborious research, and have deemed it right to ad- 
duce as elementary discoverers, the names of Hero, Brancas, and 
other individnals; and have terminated this branch of their histories, 
with the inventions of Sir Samuel Morland, and the Marquis of Wor- 
cester. But we, ourselves, are of opinion that, in the history of the 
invention of the steam-engine, there are only three important elemen- 
tary periods; viz., those of Savery, Newcomen, and Watt; and all 
of them took place within a century. 

In taking a retrospect af the inventions of those eminently distin- 
guished individuals, and of the times in which they respectively lived 
and brought them forward, we scarcely know to whom the greatest 
meed of praise is due—whether to Savery, for the invention of the 
steam-engine, and its first application to the arts of life; or to New- 
comen, for the introduction of the cylinder, piston, beam, and pump- 
work generally, which still remain, as essential features of the inven- 
tion; or to Watt, first for effecting the condensation of the steam ina 
vessel separate from the cylinder; and secondly, for his admirable 
contrivance of the parallel motion. For it was by this last that he 
was enabled to work the steam on both sides of the piston, and to 
reduce the action of the engine to that extraordinary precislon of 
time and power, for which it is now universally celebrated, and by 
which it is adapted to the performance of the most delicate and rapid 
processes, even to the weaving of lace, 

To James Watt, notwithstanding the profundity of his intellect and 
great inventive powers, much Additonal praise is due for his sound 
commercial talent; so ably aided and seconded, as it is well-known 
to have been, by his princely-minded partner, Mr. Boulton. And, 
perhaps, it was owing to this last mentioned circumstance, that the 
names of Messrs. Boulton & Watt spread so rapidly over the surface 
of the civilized world, as pre-eminently skilful mechanicians, 

A document emanating from such a firm, even as a matter of history, 
is of some importance; but when the low state of the mechanical 
arts at that period is considered, and a knowledge of it is placed in 
juxta-position with the soundness of judgment, prudence, and fore- 
sight, displayed in the document, we cannot withhold our admiration 
of that commercial sagacity, by which they ensured practical success. 
There cannot be a question, that much of that success, and its conse- 
quence, the realization of great wealth, was produced by deep inves- 
tigation of, and attention to, minute details, as thus exhibited; and it 
ouglit to convey to many of those who have embarked, or are abont to 
embark, in the same arduous and honourable profession, a memorable 
lesson, 

In giving the document to our readers, we shall not presume to dis- 
turb the meaning of the text, or attempt to enrich it by notes and an- 
notations. But, at the conclusion, we shall take a retrospect of the 
whole, and bring the practical illustration of the steam-engine down 
to the present time. 
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Gencral Directions for Building the Engine House, and Constructing some parts 
of the Engine. 


1, Having fixed upon the proper situation of the pump fn the pit, from its 
centre, measure out the distance to the centre af the cylinders ;—that is, the 
Jength of the working beam, or great lever, and the half breadth of eaeh of 
the great chains, tken, from the centre of the cylinder, set off all the 
other dimensions of the house, including the thickness of the walls. Dig out 
the whole grounds included, to the depth of the bottom of the cellar; so that 
the bottom of the cylinder may stand on a level with the natural ground of 
the place, or lower, if convenient. For the less height the house has above 
ground, so mueh the firmer will it be. The foundation of the walls must be 
laid at least two feet lower than the bottom of the cellar, unless the founda- 
tion be firm rock ; and care must be taken to leave a small open drain into 
the pit, quite through the lowest part of the foundation of the lever wall, to 
let off any water that may be accidentally spilt in the engine house, or may 
naturally come into the cellar, If the foundation, at that depth, does not 
prove good, you must go down to a better, if in your reach; or make it good 
by a platform of wood, or piles, or both. 

2. The foundation of the lever wall must be carried down lower than the 
bottom of the space left under the condenser cistern, to get at the screws 
which fix the condenser ; and two short walls must be built to carry the 
beams under the condenser cistern. Two other slight walls must be built, one 
on each side, at a little distance from the cistern, to keep the earth from it, 
which would otherwise eause it to rot. 

3. Within the house, low walls must be firmly built to carry the lower 
cylinder beams, so as to leave sufficient room to get tothe holding down 
screws ; and the ends of these beams must also be lodged in the wall; but 
the platform must not be built on them, until the house is otherwise finished. 

4. The lever wall must be built in the firmest manner, and run solid, course 
by course, with thin lime mortar; and eare must be taken that the lime has 
not been long slaked. If the house be built of stone, let the stones be long 
and large, and let many headers be laid through the wall; it should also be 
a rule, that every stone be laid on the broadest bed it has, and never set on 
its edge. 

A euurse, or two, above the lintel of the door which leads to the condenser, 
build, in the wall, two parallel flat thin bars of iron, equally distant from 
each other, and fram tbe outside and inside of the wall, and reaching the 
whole breadth of the lever wall. About a foot higher in the wall, lay at 
every four feet of the breadth of the frant, other bars of the same kind, at 
right angles to the former course, and reaching quite through the thickness 
of the wall; and at each front eorner lay along bar, in the middle of the 
side walls, and reaching quite through the front wall. Lf these bars be 10 ft. 
or 12ft. long, it will be sufficient. When the house is built up nearly to the 
bottom of the opening under the great beam, another double course of bars 
must be built in, as has been directed. 

5. At the level of the upper cylinder beams, holes must be left in the walls 
for their ends, with room to move them laterally, so that the cylinder 
may be got in; and smaller holes must be left quite through the walls fur the 
introduction of iron bars; which being firmly fastened to the eylinder beams 
at one end, and screwed at the other, or outer end, will serve, by their guing 
through both the front and back walls, to bind the house more firmly to- 
gether. 

6. The spring beams, or iron bars fasiened firmly to them, must reach quite 
through the baek wall, and be keyed, or screwed up tight; and they must be 
firmly fastened tv the lever wall on each side, either by iron bars, firm pieces 
uf wood, or long strong stones reaching far back into the wall. They must 
also ke bedded solidly ; and the sides of the opening built in the firmest man- 
ner with wood or stone. The spring beam must always be laid eight inehes, 
un each side, distant from the working beam, to give room for the side 
arches. 

7. The house being finished, a wooden platform, of two and a half inch 
plank, must be laid on the lower cylinder beams; and the eentre of the 
eylinder being aecurately marked on it, four holes must be bored through the 
eylinder beams for the holding down serews; and four boxes, about seven or 
eiglit inches square, and as lung as the stone platform will be deep, must be 
placed perpendicularly over them. Then the stone or briek platform must be 
built up to the level of the cylinder’s bottom. It must be composed of the 
heaviest materials whieh can readily and cheaply be procured. A very solid 
pillar of stone or brickwork, laid in the best lime mortar, must be carried up 
directly under the eylinder, and must be, at least, of the diameter of the out- 
side of the flanches; the rest of the platturm may be fiiled up with heavy 
materials, bedded solidly ina mortar of clay and sand, and well beat into 
their places, so that they may never settle or yield. 


1 [N.B.—It may he necessary here to state, that as the instructions here given were 
for the first engines made und erected under the patent, they were applied to pumping 
only; that the engines were of the kind denominated * atmospheric,” and that, as the 
parallel motion was not then invented, the circular motion of different parts of the beam 
were changed into the approximatively vertical, upward and downward, motion of the 
piston rod, and pump rods, by arch heads, or “arches,” on the beams; and by suspending 
the rods to them by chains.] 
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8. The lever, or great working beam, is best when composed of onc single 
log of seasoned oak, where that eannot be obtained, two may be used, or 
faur, or more, ‘The fewer logs it is composed of, so much the more durable 
will the lever be, or of so much smaller scantling may it be made, This beam 
must be fashioned and mounted. The diagonal stays, fastened to the arehes, 
and an the lower log, or lower edge of the beam, will prevent the logs from 
sliding on one another, by the difference of the direction in which the chains 
aet upon them, when the end of the lever isup or down. These stays must 
be let into the side of the beam, that the other diagonal braces may pass over 
them. The diagonal braees, which reach fram the top of the king posts to 
the lower edge of the beam, are intended to prevent the logs from bending or 
sliding on one another. They are fastened to the beam, at their lower end, 
by means of a strong square bar of iron screwed at both ends, which passes 
through the beam, and serves to bind it together, laterally. They must no- 
where else have any fixture to the beam. Their screws, at the top of the 
king posts, must he tightened from time to time, as required. 

The gudgeon must be placed on the top of the beam, and must not be at 
alllet into it; only the corners of the log may be taken off, to fit the saddle 
plate, and to prevent the saddle plate from sliding on the beam. One or two 
pieces of hardwood, about five inches broad, and a foot long, by three inehes 
thiek, may be let into the upper side of the beam, one ineh deep, with their 
ends butting up against the saddle plate. They must be spiked down in 
their places; and both them, and the saddle plate, must be laid in a bed uf 
tar and tallow, mixed and used boiling hot, which wall prevent the woad 
rotting under them. A clamp of oak, four inches thick, and from four to 
six feet long, must be spiked on the lower side of the beam. This clamp 
must be rounded on the edges; its use is to prevent the beam straps from 
hurting or weakening the beam in that critical place. These beam straps 
must not be made out of thick bars, or lumps of iron; but must be made up 
by a number of thin or small bars welded together; and they, and all the 
other iron work of the beam, must be made of iron of the best quality. All 
the big pieces should be made up of smaller, or thin bars, in the way I have 
mentioned. Upon no account, whatever, let any holes be bored throngh the 
beam near the gudgeon, nor any thing else be done, which may weaken it 
there. 

9, The arches for the plug trec and condenser pumps should be serewed to 
the beam by screw bolts, which should pass through the joints of the logs of 
the beam, if it be composed of mare logs than one, and one bolt may gene- 
rally pass above the beam; these bolts also serve to keep the beam together 
laterally; these arches should be made with a shoulder of two inehes pro- 
jeetion to rest on the upper side of the beam. The tails of the martingales 
of the plug tree, and the condenser pumps, must also be secured by bolts 
passing through the beam in some joint, if it ean eonveniently be done. The 
lower end of the king post should have a hollow in it, to fit the gudgeon on; 
but care should to be taken that it rests upon the gudgeon, and not upon the 
saddle plate. It should be contrived, that the tails of two of the great mar- 
ungales should rest on the middle of each of the two logs which compose 
the thickness of the heam; that is, when the beam consists of four or more 
logs. The martingale serews should be strong, and shonld go quite down 
through the beam, as itis them that principally keep the beam together in 
the direction of its depth. Near these screws must be plaeed the keys, or 
pieces of hard dry wood; which, being half let into eaeh log of the beam, 
prevent the logs from sliding one upon the other. These keys should never 
be abave two inches thiek; that is, one inch let into eaeh log: they may be 
made in three pieces, the two outside pieces dovetail ways, and the middle 
one tapering ; by driving up which, they are made to join themselves in their 
mortoises. Or they may be made af one piece, six inches broad at one end, 
and five at the other, so that by driving the whule in, it may eheck the 
sliding of the logs. Lf there are more sets of logs than two in the depth, 
the keys must be placed, alternately, on diiferent sides of the martingale 
screws. Care must be taken, im placing the chains for the plug tree and eon- 
denser pumps, that all the heads of the cbain bolts be nest the beam, and 
that they be far enough off not to rub on the diagonal stays, or any other 
thing. 

10. The great chains must be made of the very best Iron, and the martin- 
gales must be placed so, that the adjusting screws may lie parallel to the 
arehes, and the upper surface of the head of the martingale be at right an- 
gles to them. The holes, in the martingales, should be quite easy for the 
adjusting screws; and a washer, thinned about the outer edges, should be 
quite easy for the adjusting screws ; and a washer, thinned about the outer 
edges, should be put under the nuts. There should be a sufficient length of 
ebain, to reach one link lower than’the under end of the arch of the beam. 

11. The cap and cross-bar, for the piston-rod, should be firm work, of 
good iron, ‘The mortoise, in the cap, should be made exactly to suit the 
mortoise in the piston-rod; and the cutter, or forelock, to fit them both 
exactly; and the cutter above all things should be the very best of iron, as 
the whole depends on it. There is always a sufficient size given it in the 
drawings; so that, if it should fail, it must be the fault of the iron, or work- 
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manship. This cutter must be kept in its place by two cross cutters; and 
these again, by a thong of leather, passed through some holes in them. 

12. It will seldom happen that ihe plug tree can be hung directly under 
its arch; you are to place them exactly in the places fixed by the drawings; 
that of the arch will always be found right in the general section ; but the 
place of the plug tree and guide posts must be taken, by measuring from the 
nozzle, in the drawing of the working gear. A strong irun bracket with a 
stay must be fastened to the top of the plug tree, in such a direction that 
the point of the bracket may come directly under the arch. There must be a 
hole in the point of the bracket, to receive the end of an iron rod, reaching 
down from the chain; and the end of this rod must be screwed, for five or 
six inches, and have a nut un the lower side of the bracket, to adjust the 
height of the plug tree by. 

13. There should be placed upon the spring beams, over the cylinder, two 
uprights, connected at top by a strong cape piece. These uprights serve 
to support a windlass, with a wheel and pinion ; by means of which, and a 
pair of tackle pulley blocks hung to the cape piece, it will be easy to lift and 
put the cylinder, &c. in their places; and after the engine is completed, it 
makes it easy for the engine man to raise the cylinder lid, to pack the piston, 
without other assistance 

The barrel of the windlass may be of oak, about six inches diameter ; and 
must have a square gudgeon of iron driven quite through ıt ; on one end of 
which, the toothed wheel must be fixed. The gudgeon may be from one and 
a half, to two and a half inches square, according to the size of the engine; 
and the wheel about two feet diameter, driven by a pinion five inches diame- 
ter; but these may he larger, or less, according to the weights commonly to 
be raised. It is necessary to mention to those who may look on a wheel and 
pinion as a superfluous expense, that there is no trusting to windlasses 
wrought by bars; and that many bad accidents have happened through the 
use of them, which obliges us absolutely to condemn them for this purpose. 

14. The springs to receive, and, in some degree, to save the blow when the 
engine comes down too suddenly, are best made of a piece of a square dry 
elastic timber, reaching from the plummer blocks, to nine or ten inches be- 
yond the catch pins; their size must be suited to that of the engine, from 
six inches square, to twelve, or fourteen. The ends next the catch pins must 
be sloped off on the under side, for four or six fcet in length, according to 
the size of the engine ; so that their puints may be une inch distant from ihe 
spring beams, tu which they must be bolted down, by a screw bolt at the end 
of the sloped part, and another at the end next the plummer blocks. The 
parit of these springs which are struck by the catch pins. should be covered 
by a plate of iron, and that again by a piece uf strong leather, to prevent 
the clattering noise they might otherwise make. 

15, The utmost attention to dimensions must be observed, in constructing 
the masonry of the building; particularly in regard to heights; mistakes in 

them are productive of the worst consequences. 

16. The condenser cistern must be made of best Dantzic three inch deal 
plank, if it canbe got. If not readily to be got, any vther good red deal, 
or oak, may be employed; but whatever kind of wood be used, be sure to 
cut off all the sap woud, otherwise the cistern will soon become useless. ‘Ihe 
best way of putting the cistern together is, by means of lung screw bolts of 
iron, about three-quarters square, put through the planks edgeways, from 
top to bottom of the cistern. These screws may be eighteen inches distant 
from one another, The bottom may be put together in the same manner with 
screws; and then fixed down upon the beam, or beams: and be supported by 
so many more smaller beams, as may be necessary. If the cistern is not 
more than seven feet long, no uprights, on the outside, are necessary ; only 
one, abuut six inches square, in each corner, in the inside; and in no cistern 
ought there to be any uprights on the sides next the wall. The joints of the 
planks should be plain joints and put together on a strip of coarse flannel, 
soaked with a mixture of tar and tallow, eyual parts, and warm ; or upon 
bullrushes. A large cock ora brass valve should be fixed in the boitom of 
the cistern, to let oif the water occasionally ; and a notch, about four inches 
deep, and eighteen inches broad, with a trough fitted tu it, should be made 
in the upper edge of the cistern, to convey away the waste water. If suriace 
water caunot be found to supply the injection, a small pump should he fixed, 
to bring up water from the main pump head into this cistern. In case the 
water from the pit is good, and is raised to the surface, the main pump may 
deliver it directly into the cistern; but if the water Le subject to be muddy, 
or mixed with sand, &c. it will be best to put it into another cistern, tu de- 
posit some part of the matter first. If the pit water be vitriolic, or encrusting 
water, it becomes necessary to use every means to procure better water, other- 
wise it will destroy the condenser, &c. 

17. ln makiag the boiler, you should use rivets between five-eighths and 
three-fourths inch diameter. In the bottom, and sides, the heads of the 
rivets should be large, and placed next the fire, or on the outside; and in the 
boiler top, the heads should be placed on the inside. The rivets should be 
placed at two inches distance frum the centre of one rivet to the centre of 
the other; and their centres should Le about one inch distant from the edge 
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of the plate. The edges of the plate should be evenly cut toa line, bath 
outside and inside. lt is impossible to make a boiler top truly tight, which 
is done otherwise. After the boiler is all put together, the edges of the 
plates should be thickened up; and made close by a blunt chissel, about one 
quarter inch thick in the edge, impelled by a hammer of three or more pounds 
weight; one man holding, and moving the chisel gradually, while the other 
strikes. All the joints, above water, should be wetted with a solution of sal 
ammoniac in water, or rather in urine ; which, by rusting them, wil} help to 
make them steam tight. After the boiler is set, it may be dried by a small 
fire under it; and every joint and rivet above water, painted over with thin 
putty, made with whiting and linseed oil, applied with a brush. A gentle 
fire must be continued until the putty becomes quite hard, su as scarcely to 
be capable of being scratched off by the thumb nail; but care must be taken 
not tv burn the putty, nor to leave off, until it becomes dry. 

18. In building the brickwork of the boiler setting, no lime must be used 
where the fire or flame comes; but a mortar made of loam, and sand, and 
clay ; but lime mortar should be used towards the outside. Pieces of old 
cart tyer, or other such like pieces of iron, may be laid under the chime of 
the boiler; between it and the bricks; which will prevent its being so soon 
burnt out there. The brickwork, which covers the boiler top, should be laid 
in the best lime; which will not hurt it there, but will preserve it. The 
mortar should be used thin; and the boiler top well plaistered with it ; which 
will conduce greatly to tightness, if done some time befcre the engine be set 
to work. lf your lime be not of the species which stands water, it will be 
well to mix some Dutch, or Italian terraso, or pan scratch from the salt 
works, with it; but in any case, the lime should be newly slacked. 1n car- 
rying up the brickwork, ronnd the flues, long pieces of rolled iron should be 
bult in, in two or three courses, to prevent the brickwork from splitting. 
Four holes, at convenient places, should ke made into the flues, large enough 
to admit a boy tu goin, to clean them. One of them may be over the fire 
doar ; and another right behind the damper, in the baekside of the chimney. 
This last, may be as high as the flues themselves are. These holes, when 
not in use, must be built up with nine inch brick work, and made perfectly 
airtight. Immediately above the brick work of the boiler setting, a hole 
must be left in the chimney, on the side next the boiler. This hole mnst be 
as wide as the chimney ; and must have a sliding door fitted to it, to open it 
more or less, at pleasure; the use of it is to moderate the draught of the 
chimney, and to prevent the flame being drawn up it, before it has acted 
sufficiently on the boiler. A groove must be left in the brickwork, for the 
damper to move up and down m, easily ; which should fit flat to the face of 
it. The damper may be made to move easily, up and down, by means of a 
wheel, on a beam, with a counterpoise equal to the weight of the damper. 
The best form of a fire door is two feet long, and one loot high, inside mea- 
sure, to have leaves, made of boiler plates, hinged on the two sides, and 
over lapping one another, about an inch in the middle. The scantling of the 
frame may be three inches broad by two inches thick. 

19. The gauge pipes may be fixed into the boiler top, in some conven‘ent 
place; the lower end of the longest should reach withm six inches of the 
top of the flues ; and the shortest should be four inches above it. The feed 
pipe should reach two feet under the surface of the water in the boiler ; and 
should have a valve, at its lower end, to prevent the water being ever forced 
up through it, by the steam. lts upper end should rise seven feet higher 
than the surface of the water in the boiler. lt should be supplied with water 
by a pipe from the top of the hot water pump, regulated by a cuck near the 
feed pipe. 

20. If you have not land water that will naturally run into the cundenser 
cistern, you must make a pool somewhere in the neighbourhood to receive 
the water from the hot water pump and reserve it for supplying the boiler 
and condenser cistern when the engine stands still on any occasion. 

This pool must be at least forty feet long, and twenty feet wide, and to 
hod three feet deep of water; and pipes, or troughs, must be laid from its 
bottom, to the boiler feed pipe and cistern. That, at the feed pipe, must 
have a cock on purpose. It is meant, that the pool be simply dug in the 
earth; and be lined with turf, puddled; or otherwise made water ught. If 
no ground, within a reasonable distance, be high enough for the water to 
run from the bottom of the pool into the boiler, then a pool may be made o 
lower ground, and a hand pump be fixed up, to supply the boiler and cis- 
tere; hut this ought 10 be avoided, if possible. 

This concludes the first part of Messrs. Boulton & Watt’s instructions. 
In our next Journal, we shall resume the subject, and give their ‘ Directions 
for Putting the Engine together ;” and also an engraving of the description of 
Engine teferred to in these particulars. 


Sirver Mine.—We learn from Stockholm, that a silver mine, which is 


expected to be very productive, has been discovered near the 1own of 
Lindsberg. 
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AGRICULTURAL CHEMISTRY. 
By Professor Branne, F.R.S., &c. 
Lecture 1V.—Delivered at the Royal Institution, Feb. 17, 1844. 


(Specially reported for this Journal.) 

Puospuonic acid, once considered unimportant, is requisite for most crops, 
but especially for wheat and grass. It is generally added to the soil in com- 
bination with lime, as bone dust, the earthy part of bone consisting almost 
entirely of phospbate of lime. Phosphorus, the base of phosphoric acid, is 
never found in a free state in nature, being obtained Ly distilling a mixture 
of phasphoric acid and charcoal. It isa pale ycllow semi-transparent solid, 
remarkable for its easy combustibility, luminous in the dark, owing to its 
slawly burning. When set fire to and a tall glass jar placed over it, flakes 
of a beautiful white substance are collected, which is phosphoric acid, the 
phosphorus having combined with the oxygen of theair. These flakes will, 
in ashort time, abstract moisture from the air, and become liquid. If this 
liquid be then added to a solution of lime, phosphate of lime, or bone earth, 
falls asa fine white insoluble powder. When bones are burned, it is this 
which is left as the white ash, the animal matter having been destroyed. But 
as phosphate of lime is soluble in acids, the animal part may be obtained in a 
separate state by digesting bone in weak muriatic acid ; the Lone remains in 
its original shape, butis then as flexible as cartilage, the whole of the earthy 
part being removed. In this state it is that bones are employed to make 
animal glue and portable soup, Formerly it was supposed that it was to this 
part that the virtue of bone manure was due; but it is found that bones are 
nearly as efficient after the animal part has been destroyed, as for instance, 
after they have been distilled for the manufacture of hartshorn, or ammonia. 
Since this has been clearly established there has been great demand for phos- 
phate, search has been made to ascertain whether any large natural supply 
of this substance could be discovered, as it ts frequently found in a mineral 
state. For this purpose Dr. Daubeny made a pilgrimage to Spain, and in 
Estramadura he found a large quantity known as Phosphnrite, from its giving 
aff a pale blue light when heated ; but as there is no water conveyance from 
thence, and the roads are bad, the expense would be too great. It is present 
in nearly every soil, and is even to be found in chalk, as the following 
analysis of the Brighton chalk will show. 


100 of Brighton Chalk. 


Carbonate of lime e . 98°57 
Carbonate of magnesia. = 0:38 
Phosphate of lime : - O11 
Oxides of iron and magnesia. 6 . O14 
Alumina : o 5 0'16 
Silica . < : < 064 

100-00 


In slate, phosphoric acid sometimes exists combined with alumina, and oc- 
casionally the surface of the slate is found covered with a crystalline mass of 
phosphate of alumina, or wavellite, as mineralogists term it. When this dis- 
integrates, to form a clay soil, the phosphoric acid will get diffused, and thus 
become one of the elements of the fond of the plant. In the chalk, which is 
agreed by most geologists to be the debris ot organic matter, the phosphoric 
acid has, no doubt, had its origin from the shells af come of the lower animals. 
An interesting observation has been made on this subject, viz., that the shelly 
or bony siructure of the lowest animals consists wholly of carbonate of lime; 
that as they increase in complexity of structure, a little phosphate of lime is 
found, and in that of the animals highest in the scale of creation, phosphate 
has entirely replaced the carbonate of lime. From this fact, the absolute 
necessity for phosphoric acid in the soil is evident; for the growing animal, 
browsing in the field, ise ntiuually adding phosphate of lime to his increas- 
ing bone; from whence can it come? As he eats nothing but plants, it must 
be in their structure, and analysis proves ıt to be so: then, again, as the 
plant derives all it contains from the earth, air, and water, it must be in one 
or other, and the analysisof all fertile soils shows that it is invariably present. 
These remarks applying to phosphoric acid, are applicable to all the inorganic 
coustituents of animals or vegetables. But it is also requisite that they should 
be in a soluble state, or the plant cannot take them into its circulation, and 
frequent disappointment has arisen in the use of bone dust, from there having 
been nothing in the soil to dissolve the phosphate of lime ; it is by some 
imagined that plants excrete from their roots acid substances to render soluble 
the substances around them. Experiments have been made by dissolving the 
phosphate in an acid previous to mixing it with the soil, and very beneficial 
results have been obtained. The Duke of Richmond found that a much larger 
crop of turnips was thus obtained, and some agriculturists have stated that 
one pound of bone dust mixed with acid is as efficacious as 61b. without. The 
proportions advisable are, to take 1001b. of bones, and alter Lreaking small, 
to add to them about 501b. of sulphuric or muriatic acid, they being the 
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cheapest, and about three ewt. of water, which will give a solution of sub- 
phosphate of lime and free phosphoric acid. In order to get it into a con- 
venient form for application, it is advisable to sprinkle this liquid over 
some substance which will absorb it, such as saw-dust; if to this be added 
some silicate of potash, a most fertilising agent is obtained. A manure which 
is now being very extensively employed in this coutry, and the demand for 
which is daily on the increase, viz., guano, appears to owe its qualities prin- 
cipally to the phosphate and other salts which it contains. It is the excre- 
ment of sea birds, and is obtained in immense quantity. The amount of in- 
organic matter it contains may be ascertained by burning a known weight in 
a silver crucible, and weighing the ash which remains. 

The quantity of inorganic material requisite to be added to the soil will 
depend upon two things, the quantity that the plant absorbs to form part of 
its system, and also upon what part of the plant is removed from the field, as 
it has already been seen how greatly the various parts of a plant differ in the 
quantity of their inorganic constituents. Hence is evident the impartance of 
ploughing in all the parts of the plant not taken to market, especially the 
leafy parts. It is even, in sandy soils, found advisable to burn the plants 
which have grown there, such as beath and furze, aud to return the ashes, 
whicb, by this means, ina few years render it fit for the growth of more 
profitable crops. The great difference in the quantity of the salts which 
various plants appropriate, will be rendered very evident by the two following 
tables :— 


Salts, &e. in 1000 of the Ash of Seed and Straw, 


went. | heat | partey | Bate ow) gnt, | ean, | Bean, 
Potash 190 5 120 35 | 60 150 195 | 530 
Soda . a | 203 7 120 10 | 50 — | 380] 15 
iim 5 «| soll wi 4s) mH | a) al a] owe 
Magnesia. 80} 10) 80| 15 | 25 ail oe || Gh 
Alumina <| 20 28 10 | 30 5 = 13 5 
(Oxide of Iron = — = | ay jj 1 = = 
Sulphuric acid | 40 10 250 20 Sees 40| 10 
Phosphoric acid 35 50 90 30 | 30 3 1380s 
Silica. . | 340} 810| 500) 735 |765 | 800 60 | 70 
Chlorine 4 10 10 10 15 5 = 90) 25 
Composition of Three Soils. 
Silica i . | 7767 | 9214 | 8465 
Alumina d 445 149 50 
Oxides of Iron . | 515 308 82 
Oxide of Magnesia} 83 31 3 
Lime n 212 59 13 
Magnesia . 5 153 36 7 
Potash and Soda 24 l4 Z 
Phosphoric acid 68 6 13 
Sulphuric acid. 56 1 ly 
Chlorine . 6 4 2 3 
Organic matter . | 247 106 | 1200 
9574 | 9926 | 9839 
Less 426 74 161 | 
10,000) 10,000) 10,000; 


This will serve to explain why those plants which contain but few of these 
salts are said to form govd fallow crops. Itis remarkable, also, the invariable 
proportion in which they are present in the same plant, although grown in a 
different climate, and in a diflerent soil. Sprengel analysed wheat from 
several districts, and found them, in this respect, exactly to resemble each 
other, 

A question has arisen amongst vegetable physiologists whether cne sub- 
stance usually present in a plant, can be substituted by another, and it has 
been found to take place in some few instances. For instance, eases havc 
occurred where plants which usually have one alkali present, when grown in 
a soil where that alkali is not present, have been found to appropriate another, 
but still preserving the same amount. Indeed, some plants, when growing in 
circumstances where they cannot obtain inorganic alkalis, will positively 
form organi¢ ones, in order to carry ou their functions; such is said to Le 
the origin of the morphia, in poppies, to which organic alkali the properties 
of opium are due. It is well known that potatoes when stored up ina damp 
cellar, will throw out shoots to a very great length. Now when these are 
analysed, they are found to contain a vegetable alkali in great abundance, to 
which the name of solanine has been given, not an atom of which is ever to 
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be found in the plant in its natural state. It has, in fact, formed this alkali 
from some of its ather constituents, so that its germinations may proceed. 

The efficacy of common salt as manure is most undoubted in many situa- 
tions. To lands near the sea there cannot be any necessity for adding it, as 
the winds carrying the spray always give it a top dressing uf salt, and those 
near the shore generally get too much. It is said hy some to render the 
silica soluble, but one undoubted benefit it bestuws is in killing the grubs and 
vermin which infest some crops to so enormous an extent. It is present in 
every soil, It is nsed in great quantities for the manufacture of soda, and 
distilled with sulphuric acid, yields muriatic acid. 

The very large proportion of inorganic constituents that7some plants con- 
tain, is occasionally rendered evident by accident. Thus hay, which contains 
90 per cent of its weight, is frequently found, when a rick has caught fire, ta 
be converted into a hard opaque glass, and a corn stack will burn ta a eom- 
plete flint. In the case of hay, this accident sometimes occurs, when it has 
been stacked before it is dry, by the heat which is evalved during the fer- 
mentation of its juices. There is a very admirable arrangement in nature for 
returning to the soil, every year the inorganic substances which it requires 
for its growth, bnt which it has not retained in its woad, and that is the 
autumnal fall of the leaf, which, as has been already seen, contains, of all 
other paris, by far the greatest quantity of salts. Thus they serve to ga one 
perpetual round, now dissolved by the water in the soil, and absorbed by the 
rocts, now flowing with the sap through every ramification of the tree, and 
at last forming part of the leaf, to be on the approach of winter, again de- 
posited on the soil, to be again dissolved, absorbed, and perform the same 
functions; but in each circuit leaving part of itself as a permanent resident 
in the stem of the plant. Thus, then, we are led, by a consideration of these 
and other cireumstances, to the only inference that can be drawn, that these 
inorganie constituents, in small proportivn to the other parts as they may he, 
are nevertheless vitally essential; that no substance found in the ash of a 
plant can be cansidered as accidental but as constitutional, withaut every one 
of which be present in the sail, and in a fitstate, it is nseless toexpect the plant 
to show, when the deficiency of the soil is knuwn, what is requisite to be 
added, so as to make it suit each respective crop. 

But itis time ta pay attention to the organic part of ihe soil. This, which 
consists of the vegetable mould formed from the decay of the woody parts 
of tbe plants, is known by the name of humus. Tt may be traced in various 
stages, from the firm woad, to the yellow rotten wood, then to a brown, and 
lastly to a black earth, which is almost charcoal. On the banks of a stream, 
shaded by overhanging trees, the fallen beams may frequently be seen in the 
medium state, whilst at the bottom of the water, the dark brawn mud is the 
best instance of it in its final state. When stirred it frequently gives off car- 
tonic acid and carburetted hydrogen, arising from the decomposition of the 
woody fibre, or cremacausis, as it is the fashion to term it. There is no 
donbt that the presence of this is beneficial in the sail, though not to the ex- 
tent that it was formerly considered. As it is very slightly soluble in water, 
it cannot yield much nourishment to the plant, and it is doubtful, except by 
the carbonic acid which it slowly cvolves, whether it is of any other than a 
mechanical advantage to the suil. Indeed it is the opinion of many, that so 
long as the plant can get its inorganic parts from the soil, it can derive all 
its organic parts from the atmosphere. Vegetable matter, however, is found 
in all fertile soils, in the proportion of fram 10 to 20 per cent. In boggy 
earth, it forms from 60 ta 70 per cent. For the grawth of rice, but little is re- 
quired, for barley more, and for wheat more ; about ]2 per eent. is advisable. 
Water poured on good soil, should be very slightly coloured ; if deep brown, 
it will be barren, possibly arising fron the presence of an acid, rendering the 
vegetable matter soluble ; this must be counteracted by lime or chalk. 

Soils are classified and named according to ihe proportion of their principa] 
constituents; thus same consist of pure agricultural clay, of whieh pipe clay 
is a good example, which consists of from 50 to 60 of silica, the remainder 
being alumina. This when stirred up with water, deposits no sand. Rivers, 
passing through clayey soils, earry with them an immense quantity, taking 
weeks to depasit the whale, and in some cases earrying it a long way out ta 
sea. When a clayey soil contains 

From 5 to 20 per cent. af sand, it is called a strong clay. 


» 30 to 40 Ps a; elay loam. 
»  40to70 6 er loam. 
» 70 ta 90 a sandy loam. 


= i sandy soil. 

Whe chalk is present in from 5 to 20 per cent., these are termed marls ; and 
are sandy, loamy, or clayey, according to proportions, More than 20 per 
cent. forms a calearcous sail. 


From 5 to 20 per cent. of humus constitutes a vegetable soil, and from that 
ta 70 per cent. a peaty soil, 


Lecture V. 
Twenty years ago, when the agricultnral chemist was requested to analyze 
a soil, he would consider he had done his duty when he had ascertained the 
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proportions of the four earths, and the organie matter. Now, however, the 
case is widely different, and it has become one of the mast complex opera- 
tions, which can be performed only by an experienced hand, and which it is 
of no nse far the farmer to attempt; for it is very doubtful whether, if he 
became an expert chemist, he would also he an expert agriculturist. S:ill, 
however, the knowledge of the ase of the various tests set forth in these 
lectures ought to be passessed by every agriculturist, they are soon acquired, 
aud will give very valuable information, 

In order ta classify suils, the usual made of examination is as follows :— 
Weigh a certain quantity of sail, dry in air, then reduce it to powder, and 
dry it before a fire on paper, at as greata heat asthe paper will bear without 
charring, then weigh it to ascertain the quantity of water lost ; burn it in a 
crucible for the purpose of destraying organic matter, and again weigh it; 
then put in dilute muriatic acid, about 1,000 grains of the sail to a pint of 
water and two ounces of acid, which will dissalve the saline ingredients, dry 
it befure a fire, and weigh it, then stir it up ina considerable quantity of 
water, and whilst the finest particles are suspended, pour off the water, and 
by this means the clay will be separated, 

A soi] may have every ingredient requisite for vegetation, and yet nat be 
productive on account of its nat being in a proper mechanical condition, and 
there are several particulars ta be louked to in this respect, such as density, 
division, retention of water, capillary power, shrinkage, relation to heat, &e. 
All these demand cansideratiun. 

A sail should not be toa dense, as it then offers too great a resistance to 
the growth of the plant, retains water tao firmly, and, consequently, is always 
cold. The weight of a cubic faot of good soil should be fram 50 to 901b. The 
state of division of a soil should be tolerably fine, though occasionally large 
masses are of nse. lt is the custom to gather off the large stones from a 
field, but during cold or dry winds they are of service by protecting the 
tender plants from the nipping of the one or the parching of the other. The 
state of cohesion of a sail should be hetween the looseness of sand and the 
plasticity of clay. This may he considerably madified by deep ploughing, by 
tilling, but particularly by draining. In very elayey lands, the best thing to 
do would be to add sand, but as that would be generally tao expensive, the 
best substitute is drainage. The resistance to the plough varies very much 
accurding ta the nature of the soil. lt has been calculated that sand gives a 
resistance of about 41b, ta the square foot, clayey ground about 81b., and a 
stiff clay abont 25 1b. 

Sails differ in nothing sa much as their pawer of imbibing and retaining 
water. It has been found, by direct experiment, that exposed for twelve 
hours in damp weather, 1,0001b. dried sandy soil gained 21b. ; 1,000Jb. dried 
loam gained 211b,; 1,000 1b, dried clay loam gained 251b. ; and 1,0001b. dried 
pure clay gained 37 Ib. 

According to some experiments of Sir H. Davy, the same quantity of a 
barren sandy soil gained 31b. in twenty-four hours, whilst a fertile soil gained 
181b. This will give some idea of the enurmous quantity of moisture that 
would be absorbed from a moist air following a dry wind. Mr. Solly has 
made same experiments on increasing the imbibing power ol dry soils, by 
adding-to them some very deliquescent substance ; for this purpose he nsed 
chloride of calcium with very goud results, Connected with this ia iis re- 
taining power. A quantity of water which would soak sand, would scarcely 
moisten dry clay. They have been found to vary as follows :—100 Ib. of sand 
retained 25lb. of water; loam, 401b.; chalk, 451b.; marl, 501b.; and agri- 
cultural clay, 701b. The moister the land, of course the more imperative it is 
to drain it well, as too much water keeps a soil cold, and prevents the air 
from getting to the plants. 

Capillary attraction, or that power by which liquids crawl up small cre- 
vices, is exceedingly influential in agriculture, and is beneficial in two ways ; 
Ist, by keeping the surface in a proper state of moisture, bringing up water 
from below, as fast as 1t evaporates above, This action may be illustrated 
by standing a lump of salt vr other porous substance on end in a plate filled 
with a coloured liquid. It takes place very rapidly by using a tall glass 
cylinder, having a porous bottum, filled with sand. The densest chalk that 
can be procured will, in this way, become coloured several inches high in a 
few hours. ln horticulture itis frequently taken advantage of by keeping a 
flower-pot in a saucer, into which water is poured. The second important 
use of eapillary attraction is to bring up from the sub-soil a supply of those 
soluble substances vf which the removal of the crops is continually depriving 
the sail. This may be thought but trifling, but when the immense amount of 
water evaporated is taken into acconnt, it will appear far from insignificant. 
After a continuance of dry weather, the sail will frequently be cvvered with 
a perceptible film of the salts thus brought up, which by the first shower is 
diffused through the sail. In sandy lands the fertility depends upon this 
property. In tropical climates, where evaporation is so much greater, it is 
seen on a magnificent scale. In the deserts of Peru, for instance, the nitrate 
of soda thus annually brought to the surface is raked off, and exported in 
immense quantities, to be used for manufacturing, and latterly for agrieul- 
tural purposes. In Africa, also, the neighbourhood of Tripoli thus furnishes 
a supply of a variety of carbonate of soda. These facts induce the inquiry 
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whether It is not advisable to save the drainage waters, and after evaporating, 
by some means, to restore them to the soil, as doubtless they must contain 
these salts, which would be so beneficial to the crops. 

The shrinkage of suils indry weather seems to be in praportion to the clay 
or ‘organic matter present. Clays and peats in drying shrink one-fifth of 
their bulk. This action is of great utility, by increasing capillary action, and 
by forming conduits, by which the superfluous water may run off. Of caurse 
this docs not take place in sandy soils. 

The absorption of heat by the soi] during sunshine is very great, same- 
times raising its temperature 30° or 40° over that of the air. When the air 
has been at 70° or 86°, the soil has been observed, during sunshine, at 100° or 
120°. Black lands will rise rather higher in temperature than those of a 
lighter colour, but not so much so, as might have been imagined ; the greatest 
difference observed having been 10°. When a chalk was observed at 100°, a 
neighbouring black loam was at 110°. The difference of absorption of heat 
by different colours may be illustrated by placing pieces of phospharaus on 
three pieces of tin, one with its own surface, one coloured white, and the 
other coloured black, and placing a hat iron ball between them at an eqnal 
distance, to represent the sun. The phosphorus will be ignited first on the 
black, next on the white, and lastly on the metallic surface. Those soils 
which absorb the quickest, radiate the quickest, and consequently would be 
coldest at night. 

The subject next claiming attention is the atmosphere, and which here in- 
troduces an important division of the subject ; for as the soil has been con- 
sidered as being the source of the inorganic part of plants, so the atmosphere 
is considered as yielding to the plant the whole of the organic part. Start- 
ling as this statement may appear, strong arguments will be brought forward 
to prove its plausibility, The composition of the atmosphere ın 100 parts by 
measure is, 


Nitrogen : . . . o ais 
Oxygen“ . . . . o El 
Watery vapour (consisting of oxygen and hydrogen) . 1.42 
Carbonic acid (consisting of oxygen and carbon) . 0:08 
100° 
Ammonia (consisting of nitrogen and hydrogen) a trace 


These are the invariable praportions of its constituents, let the air be col- 
lected where it may, on the top of a mountain or in the depth of a valley, 
in Europe or in America. This extraordinary uniformity may be accounted 
for by the property of the diffusion of gases, by the action of currents, the 
earth's motion, winds, &c. 

Nearly the whole of the organic part of plants is composed of the four 
elements, carbon, hydragen, oxygen, and nitrogen, As all these substances 
can be found in the soil, that was supposed to be the source from whence the 
plant derived them. But recent investigations have shown that whilst vege- 
tables impuverish the soil as regards the inorganic matter, they greatly in- 
crease the proportion of organic matter in the soil, A fir plant, growing on 
a dry sandy soil, is continually enriching it with humus, by the fall of its 
leaves and twigs. It is evident, then, that it mnst derive the greater part, if 
not all, of its wood from the air, and it is doubtful whether, for this purpose. 
the great bulk of the air, the nitrogen and oxygen, contribute any part, or 
whether it is not due to the water, carbonic acid. and ammonia, which, al- 
though present in so small a quantity, yet, as will be shawn in a future lec- 
ture, is sufficient for the purpose. These may, by artificial means, be re- 
moved from the air, the water and ammonia by means of sulphuric acid, or 
chloride of calcium, and the carbonic acid by lime ; and although the differ- 
ence could not be detected in breathing or in the burning of combustibles, 
yet it has been destroyed as regards plants, because there is an entire absence 
of that which maintains vegetable growth, and without which plants cannot 
form their structures. 

The proportion in which the nitragen and oxygen exist in the air can be 
ascertained by abstracting the oxygen; this can be done by scveral means: 
if fine iron filings be powdered over the inside of a glass vessel, and this 
stood over water, the iron will combine with the oxygen, or become rusted, 
and the water will rise in the vessel to take the place of the abstracted 
oxygen. But it may be effected more rapidly by burning a piece of phos- 
phorus in a portion of air confined over water; the phasphoric acid pro- 
duced dissolves in water, leaving the nitrogen gas pure. lf the properties of 
this gas be then examined, it will be found that it will neither burn nor sup- 
port combustion or life, that indeed, it is totally inert. If it is wished to get 
oxygen gas pure, it cannat be obtained from the air, as there is no means 
known of removing the nitrogen. It may be procured by heating substances 
which contain a great quantity of it, and which will part with a portion of 
it readily. Such is black oxide of manganese; which is commonly employed 
on account of cheapness, For the sake of purity, chlorate of potash is best, 
or a mixture of the two. The properties of the gas thus obtained are the 
oppasite of those of nitrogen, being very energetic, supporting combustion 
most vividly, and hurrying respiration to fever and death. Iron and zinc 
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wire, heated at one end, and introduced into this gas, burned with great 
beauty, as do also charcoal and sulphur. Phosphorus burns with brilliancy, 
such that the eye can scarcely bear. From this it is evident that in the air 
it is the oxygen that is the acting principle, and that the nitrogen serves the 
office of detecting it, so as to make its action on substances immerscd in it 
sufficiently slow. 

The next and tollowing lecture will be devated {o the consideration of the 
lesser, although as regards plants, the more important components of the 
atmosphere. 


REGISTER OF PATENTS. 


Under this head we propose to give abstracts of the specifications of all the most im- 
portant patents as they are enrolled. If any additional information be required as ta any 
pa‘ent, the same may be obtaioed by applying to Mr. LAXTON at the Office of this 
JOURNAL. 


IMPROVED WINDOW SHUTTERS. 


ArcmsaLD Horn, of Aldersgate Street. Zine Worker, for “ Improvements in 
the construction of windows, and for other purposes. '"—Granted August 15, 1843 ; 
enrolled February 15, 1844. 


Fig. l. 


This invention consists in a novel 
mode of constructing shutters for clos- 
ing windows and other openings, and 
consists in forming the shutters uf thin 
plates of metal, strengthened at each 
end, and made to slide in vertical 
grooves at each side of the window 
or opening, and are successively depa- 
sited side by side in a box or chamber 
provided for their reception. Fig. 1, 
is a transverse section of a window, 
showing the application of this im- 
provement; Fig. 2, is an end view of 
some of the plates, drawn on a large 
scale; Fig. 3, is a front view of the 
shutters, shawing the method of rais- 
ing them: a, a, a, are thin plates of 
metal, strengthened by means of trans- 
verse pieces of metal, a’ a’ at each end, 
all of which are similar, with the ex- 
ception of the lower one, which has a 
piece of metal, b, attached to its lower 
edge, having a female screw at each 
end, through which the screws, c c, 
pass. In Fig. 2, eisa portion of the 
grove, within which the ends of the 
plates slide, and ff, the box or cham- 
ber fur receiving such plates, which 
are su formed at their edges, or that 
part which forms the coupling, that 
as they are raised in the groove e, they will successively be disengaged, and 
each succeeding shutter will force the preceding one into the chamber f. It 
will be clearly seen, that on giving motion in one direction to the screws e ¢, 


Fig. 2. 
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Fig. 3. 
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which is effected by means of a winch or handle, g, seen in Fig 1, which im- 
parts mation by means of a bevel wheel to the horizontal shaft, A, that the 
metal plates or shutters, æ a, will be raised in the groove, and the same will 
be disengaged successively until the whale, with the exception of ihe lower 
one, are deposited in the chamber ; and on reversing the motion of the handle, 
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the plates will be lowered, and in their descent will successively catch hold 
and successively draw each other down, and thereby form a plain metallic 
surface with lop joints. The patentee claims the mode of constructing and 
combining shutters in such manner, that they are successively caused to move 
Into and out of the same grooves. 


CHAIN CABLE. 


James Brown, of High Street, Stepney, Middlesex, Engineer, for “ Im- 
provements in tackle and apparatus for working and using chain cables in ships, 
and otherwise, and also certain improvements in tillers or rudders of ships and 
other vessels.” —Granted August 16, 1843; enrolled February 16, 1844. 

The first part of these improvements relates to a mode or modes of letting 
out, stopp’ng, and raising chain cables; and secondly, to an improved 
steering apparatus. One of the improvements in the cantroller first described, 
of which Fig. 1, is aside elevation, and Fig. 2, a plan, is that the “shoe 
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seat” or base of the frame is more deeply imbedded in the wood than is 
usual, and the anti-friction rollers herealter described) instead of working in 
fixed steps or journals in the ordinary manner, are hopped loosely in their 
bearings. a a, Figures and 2, is the framing ; b,a shaft, supported ateach end 


Fig. 2. 


Fig. 5. 


by the frame sides; c, is a leaf, having a slot or opening, as will be seen by the 
plan, and is attached to the shaft b; to the end of this shaft is also fixed a 
winch or handle, d, the object of which is to move or alter the position of 
the leaf when required ; e, is a bent lever, moving upon its asis, f; this lever 
is connected by means of a handle, g, to a corresponding Jever on the oppo- 
site side of the frame; i, is an iron roller, supported at each end by the levers 
e, and moving in a curvilinear slot k; it will be clearly seen, that when 
heaving the chain cable, the same will be allowed to pass frecly in the di- 
rection of the arrow, in consequence cf the leaf moving freely upon its axis, 
but it cannot retarn, on account of the end of the leaf coming against the 
iron roller 7, which is shown in its elevated position, but on depressing the 
end of the level, the roller will be moved in the slot and away fram the end 
of the leaf, and the cable will be at liberty to run off; 7 J, are two anti-fric- 
tion rollers, which are dropped loosely in their bearings or journals. 
Another modification of the above, consists in moving the iron roller by 
means of an eccentric. There are severa] other methods described for stop- 
ping and retarding chain cables, amongst which is the following, which is 
termed a box stopper, and is placed just over the chain funnel: a a, Fig. 3, 
is the frame firmly fixed to the deck timbers, and covered with a loose lid b ; 
c, is a lever or nipper, attached at one end by a pin joint to the projection d; 
through the other end of this lever is passed a pin, which moves in the slot 
of the lever e ; this lever is also attached in like manner to the projection f. 
The cable passes between the lever or nipper c, and the dead nipper g; thus 
hy elevating the levere, the pin of the nipper e, will be moved in the slot, 
and the same will be raised and the cable set at liberty, but on depressing 
the lever e, the nipper will retain the cable by one of the Jinks, as shown. 
Another modification of this is shown, as being applicd to the underside of 
the deck, which is termed an under deck controller. Fig. 4, is a sectional 
elevation of an apparatus for heaving the cable; a a, shows a portion of the 
frame side ; b, a plate bolted thereon, which carries one end of an horizontal 
shaft c; upon this shaft is firmly fixed the working lever d, and also an arm 
e, to the extremities of which are attaclied one end of the connecting links 
Ff, the other ends being attached to the levers g g, which levers work loosely 
upon the main axis hk; ii, are two palls affixed to the levers g g, and taking 
into the ratchet wheel: it should be observed that there are two ratchet 
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wheels and two sets of levers, this view only showing one half the machine, 
the section being taken through the centre. Between the ratchet wheels 
there is an indented whcel ¥, such indentures being made to receive each al- 


Fig. 4. 


ternate link; the intermediate Jinks of the chain pass into a groove; Z, is a 
lever moving upon an axis 7; to this lever is attached one end of cross bar o, 
which takes into the teeth of the ratchet wheels; p, is a friction band for 
retarding the motion of the barrel when letting out the cable. It will be 
clearly seen by the above, that on moving the ends of the lever up and down 
that a continuous rotary motion will be given to the barrel, and the chain 
will be hove in; when it is required to let out the chain it will be necessary 
in the first place to release the palls i ¢, after which the cross bar v, is released 
from the wheel hy raising the lever /, which gives fall liberty to the barrel. 

Another improvement consists in constructing an improved link, which is 
intended to supersede the common {shackle or swivel. Fig. 5,shows a front 
and edge view of one of these improved links, which are constructed in two 
halves or parts, cach part having an opening, so that when put together, 
(which is effected by means of pins passing through holes in the link,) the 
openings are on opposite sides, and form one continuous link, which is said 
in the specification to have “a)l the strength of one continuous solid ring.” 
We think if the patentee had said links or shackels, constructed as above, 
were something Jess than half the strength of a solid ring, he would have 
been nearer the trath, since the strength of the link is, by such opening, 
reduced to one half, minus the area of metal removed by drilling the holes 
for the reception of the pins. It will be seen that when it is required to 
disconnect the chains it will only be necessary to remove the pins and tarn 
one of the parts half round, so that the two openings come together. There 
are other modifications of the above, which consist of hooks, the openings 
of which are closed by a piece of metal, so connected to the hook or hooks 
as to be easily removed. 

The second part of the invention relates to a steering apparatus, and con- 
sists in the application of an additional pair of blocks, which are said in 
the specification to be attached by chains to the outer enis of the axis of the 
wheel, but in the drawings are shown as being attached to the end of the 
tiller, which is undoubtedly the proper place, the effect of which is said to 
cause the tiller rope to be always kept perfectly “taught” tight on the lee 
side. The specification sets forth twelve claims, whicli may be summed up 
in the general arrangement and combination of the parts described. 


CORKING OF BOTTLES. 


Wintuiam Fuercnea, of Morton House, Buckingham, clerk, for ‘Securing 
corks in the mouths of bottles.” —Granted Aug. 24,1843; enrolled Feb. 24, 1844, 


This invention relates to a mode of securing or fixing corks into the necks 
of bottles containing soda water and other aerated liquors, the mode of 
effecting which is as follows. Through the neck of the bottle and just below 
the rim there are two small holes ina right line with each other. These 
holes are intended to receive a metallic pin pointed at one end and turned 
round at the other, so as to forma ring suitable for withdrawing the pin 
when it is required to draw the cork of the bottle. When stopping or 
corking hottles containing aerated liquors, the cork is forced into the neck of 
the bottle in the ordinary manner; but in place of securing such cork by 
means of cord or wire passing round the neck of the bottle and over the 
cork, it is only necessary to insert the point of the pin into the smal] hole 
formed in the hottle neck, and force the same through the cork and throagh 
the hale in the opposite side of the neck, which will have the effect of hold- 
ing the cork very securely in the neck of the bottle. 


— 
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STEAM ENGINE, BOILER AND PROPELLER. 


Petre Borris, of Princes Square, St. George’s in the East, Middlesex, 
enginecr, and Mayer |Henry, of Crutched Friars, in the City of London, 
merchant, for “Improvements in steam engines, boilers, and propelling ma- 
chinery.”—Granted Aug. 3, 1843; enrolled Feb. 3, 1844. 

The first improvement is for a rotary engine, and consists of a eylindriea) 
case, within which revolves a cylinder having four longitudinal openings or 
recesses in its periphery. into which are fixed four sliding pistous, each oppo- 
site piston being connected together and acted on by springs. This cylinder 
is eccentric with the case, and turns upon its axis, which passes throngh the 
ends of the case and also through stuffing boxes. Steam is admitted at one 
side and near the upper part of the ease, the force of which acting upon one 
of the pistons causes the interior cylinder to revolve, the steam escaping as 
the piston upon which it impinged passes the eduction port, which is ou the 
opposite side, and in this manner the pistons are alternately acted upou, and 
rotary niotion is obtained. 

This engine differs from one for which a patent was granted June 7th, 1842, 
to Mr. John Woodcock, of Maachester, in this particular, that Mr. Borrie 
employs a double acting air-pump, which is worked from a crank fixed at one 
end of the main axis, and which may probably have some claim to novelty. 
Fig. 1, shows a section of this air-pump, which is apen at both ends; @ a, we 
will suppose to be the induction passages leading from the condenser, and 
each being provided with a valve opening inward ; ò b, are the eduction ways 
and which are also provided with valves opening outward ; it will be clearly 
seen that the motion of the piston within the pump barrel e, will be double 
acting. 


Fig. 2. 


ari 


Fig. 3. 


Fig. 1. 


The patentee does not claim the application of this air-pump to the rotary 
engine as above described in particular, as the engine may be worked as a 
high pressure engine. The second improvement consists in the arrangement 
cf two vibratory cylinders, inclined at an angle of about 45 degrees ; three 
pistons of both cylinders are connected to one crank pin, from which pin is 
worked a double acting air-pump. The third improvement relates to tubular 
t vilers ; these boilers are constructed with a water space all around the fire 

he flame and heated vapours af which instead of passing from the fire box 
immediately through the tubes, pass underneath the tubes to the farther end 
of the boiler, and from thence through the tubes and to the chimuey, (which 
is now generally done by most engineers with marine boilers.) The fourth 
improvement relates to a mode of disconnecting paddle wheels. And lastly 
to a stern propeller, of which we have given a side and end view ; d, Fig.2 &3 
is a shaft passing through the stern of the vessel; eee, are three plates fixed 
on the end of the shaft, each of which are broader at the onter end, and are 
of a curvilinear or spiral form with regard to the axis. The patentees claim 
the general arrangement and combination of the several improvements 
described and set forth in the specification, 


STEAM ENGINES AND BOILERS. 


Grorer Bennetrs, of Gunnis Lake, Cornwall, civil engincer, for tt Improve 
ments in steam engines and boilers and in generating steam.’'—Granted August 


15, 1843; enrolled February 15, 1844. 


This invention relates to the construction and arrangement of certain ap- 
paratus in connexion with the engine and its boiler, for the purpose of ren- 
dering the steam which has been employed in working the engine, and isin 
its passage to the condenser or into the atmosphere available for heating the 
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water, from which the steam is to be gencrated. And also in gencrating 
steam by injecting water in small jets into generators, which are maintained 
at such a temperature as to convert the water into steam on its coming into 
contact with the surface of the generator, whereby the cost and size of the 
boilers is reduced, and a saving of fuel effected. Fig. 1, is a vertical section 


Fig. 1. 


of parts of a condensing steam engine; a, is the cylinder with its piston rod, 
&c.; b, the eduction pipe; c c, the air-pump and condenser, all of which are 
well known; eee, represents a vesse] formed of three cylindrical pieces, 
bolted together at the flanches; at each of the places where these pieces 
join there is an interna! projection, which is of such area as to allow only a 
thin sheet of water to pass at each stroke of the pump between these pro- 
jections and the outside of the eduction pipe, which pipe passes through the 
vessel, and at the ends of the vessel where the pipe protrudes a steam tight 
joint is formed. ‘This vessel should be capable of containing as much water 
as the engine will require to supply it with steam for eight or ten minutes; 
g, is a double acting forcing pump, connected at its eduction passage by 
means of the pipe #, to the vessel e e e, and at its induction passage by means 
of the pipe f, with the discharge cistern d; å, is a pipe leading from the vessel 
c e e, to the generators or boilers; k, is a valve, which the patentee places in 
pumping engines in the position shown in the drawing. This valve should 
be kept open during the time the engine is in motion, so as to offer no re- 
sistance to the steam in passing from the cylinder ; but when the engine is at 
rest this valve should be closed, and the steam in the cylinder alowed to pass 
into the eduction pipe, where it will give out its heat to the water in the 
vessel eee. This valve may alternately be opened and shut by any conve- 
nient means. The mode of action of this part of the invention is as follows. 
If the vessel e e c, is filled with water, and the pump g, set in motion, the 
water which it forces iato the vessel at X, will force an equal quantity of 
water out of the vessel through tbe pipe i, into the generators or hoilers, 
and the water thus forced inta the vessel at #, will circulate through it for 8 
or 10 minutes. until arriving ati, it is forced onwards into the generators or 
boilers, and during the time it has remained in the vessel e, will have taken 
up as much heat as the steam is capable of communicating, and the water 
entering at the part of the vessel next the condenser, is forced into a hotter 
position at each stroke of the pump, whilst the area of the vessel at four 
and five being contracted so as to allow only sufficient room for the water 
forced in by the pump to pass freely, prevents the water that has already 
passed these places from returning. By these means the steam which has 
been employed to work the engine will be available for raising the tempe- 
rature of the water which is supplied to the boiler; and a partial condensa- 
tion of steam may also he effected whereby jless water than otherwise is 
required for condensing the steam in the condenser, and a smaller discharge 
pump than otherwise necessary will effectually free the eagine from water 
and air, thus having a greater available power in the engine, at the same 
time economising fucl. Mr. Bennetts for this part of the invention claims 
the mode of using steam after it has performed its work, for the purpose of 
heating water when applied according to the means herein described. 

Fig. 2. The second part of this invention 
consists in a mode of generating 
steam by injecting the water upon 
the surface of metals raised to such 
a temperature as to convert such 
water immediately into steam. Fig, 
Z,is an end elevation, showing the 
arrangement of the generators, which 
will be sufficient to give an idea of 
this invention; A, is the furnace, 
from which there is a flue Ieadin 
underneath the three generators 
marked b b b, and which are shown 
in the side elevations, (in the draw- 

k 3 ings of the specification,) as being 
abcut three times as long as from front to back of the fire place ; the flue after 
arriving at the further end of the generators, tnrns npwards and joins the 
flue C, formed by the arrangement of generators, along which the gases and 
other vapours pass until they arrive at the cnd immediately over the front of 
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the fire, whence they diverge and join the flue D D, whereby the gascs are 
conducted oniside the arrangement of generators, until they arrive at the 
further end, at which place the flue joins the chimney; b b b, e c, q, are the 
steam generators made of metal, sufficiently strong for the purpose; these 
generators are connected at both ends by pipes so as to form one continuous 
vessel; fff, are three pipes, which extend as far intv the interior of the 
generators 6 b b, as the further end of the fire place, these pipes are perfo- 
rated throughout their length with a number of small holes, and are cone 
nected to a horizontal pipe (not shown in the drawing) which passes in 
front of the aforesaid pipes f ff, and extends to the water heating vessel e e e, 
Fig. l, to which it is connected; g, is a pipe through which the steam is 
conveyed from tbe generators to the engine and to a safety valve. 

The action of this apparatus is as follows. If the vessel e e e, Fig. 1, is 
filled with water, and the pump g, set in motion, the water which it forces 
into the vessel at k, will force an equal quantity of water out of the vessel 
through the pipe ż, into the generators or boilers, and the water thus forced 
into the vessel at k, will circulate through it for 8 or 10 minutes, until ar- 
riving at 7, it is forced onwards into the generators, and during the time it 
has remained in the vessel eee, will have taken up as much heat as the 
steam is capable of communicating, and the water entering the generators 
through the perforated pipes ff f, will come in contact with the heated sur- 
faces of the generators, and be thereby converted into steam, from whence it 
proceeds through the whole arrangement of generators to the engine. The 
water forced into the generators at each stroke of the pump only bears suf- 
ficient to supply the engine with one stroke of steam. The fire can be regu- 
lated by any of the well known means, care beiug taken not to overheat the 
generators, which ought never to be brought to a temperature approaching a 
red heat. 


FURNITURE CASTORS. 


Jonn Cuaruton, of Birmingham, factor, for “Improvements in castors for 
furniture."—Granted August 17, 1843 ; enrolled February 17, 1844. 


The specification, which consists of eleven skins of parchment, describes 
about 21 different kinds of castors for furniture, one of whicli consists of a 
cast iron socket, which may be subjected to the process of annealing, for 
the purpose of converting it into malleable iroa, this socket 1s intended to 
receive the end of the table leg or other piece of furniture to which the 
castor is to be attached. Another cup or socket of brass is made to fit the 
external part of the iron one, so as to work loosely thereon; this latter cup 
is cast with two ears or projections, which support the roller in the ordinary 
manner, the two sockets being held together by a screw passing throngh the 
the bottom of the brass socket and screwing into the bottom of the iron one, 
the head of the screw being made sufficiently Jarge to prevent the brass or 
externa] socket dropping from the iron one when the piece of furniture to 
which the castor is affixed is raised from the floor. There are several other 
modifications of this description of castor, among which there is one having 
its socket made n the form of half an egg. Another class or description of 
castor consists of a steel or iron spindle, made of a conical form at one end, 
which part is made to fit a conical recess formed in the underside of the 
socket, a hole heing bored in the end of the table leg to receive such part. 
This spindle, which is shown in the drawing as being made in six or eight 
different forms, aud applied to as many castors, has a collar or enlarged part 
in the middle, which is made to fit into a recess somewhat larger than the 
collar, and formed by a loose piece of metal, the edge of which is firmly 
fixed and held by a projecting piece on the bottom edge of the socket, the 
object of which is to prevent the spindle dropping out of the conical recess 
when the castor is lifted from the floor; and, to the lower part of the spindle 
is firmly rivetted the ears or projections which carry the roller. By this ar- 
rangement the weight of the piece of furniture is supported by tbe conical 
part of the spindle bearing against the socket, and that part just below the 
collar or enlarged part, which part fits in a hole (in the form of a bearing) 
bored in the centre and through the loose piece of metal, which holds the 
conical recess. 


HYDRAULIC ENGINE. 


Frepenicx Lirscoms, of Gloucester Place, Kentish Town, gentleman, for 
“ A hydrostatic cngine, parts whereof are applicable to other engines and other 
purposes, and also improvements in railway carriages.’ —Granted Aug.17, 1843; 
enrolled Feb. 17, 1844. 


The patentee having ascertained that the re-action produced by pressure 
upon a liquid is caused by the compression of the globules of air suspended 
in the liquid, which globules, by being compressed, have their elasticity in- 
creased in an equal ratio to their compression; and that re-action would not 
be produced in a liquid divested of air, constructs an engine which he deno- 
minates a hydrostatic engine. 
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It would only be a waste of time and room to give a descriptive account of 
this apparatus, and we will only remark, thatif the patentee had paid a little 
more attention to the pressure of fluids he would not have speculated to such 
an extent in an engine he will eventually find incapable of moving a stroke. 
That part of the invention which relates to a hreak ‘for retarding or stoppiag 
a train of railway carriages, consists in applying hydraulic pressure upon a 
liquid confined in a tube supported by guides at the end of the railway car- 
riage; the pressure on the fluid has the effect of driving by means of a piston 
and intermediate gearing, the blocks or breaks against the wheels, 

The next improvement consists in fixing a thin board or other material on 
each side of these wheels, which are wholly composed of metal, and used in 
the construction of railway carriages, the “sheet of wood” or other material 
being in size, or nearly so, to the Space between the inside of the tire and the 
inside of the nave of the wheel, the unoccupied space between such “ sheets” 
being filled with straw, tar, lashing, or other imperfect conductor of sound, 
for which the inventor claims the practical application of any of the imper- 
fect conductors of sound in contact with such railway carriage wheels as are 
usually composed of metal, for the purpose of lessening the vibration of the 
wheel, thereby lessening the noise consequent upon vibration. 


CLOTH FOR LINING WALLS. 


Jonn Contrary Drake, of Elm-tree Road, St. John's Wood, Middlesex, 
Land Surveyar, for “ Improvements in lining walls of houses." —Granted Au- 
gust 22, 1843; enrolled February 22, 1844. 


This invention relates to a mode of lining walls of houses with a water- 
proof cloth, whereby they are rendered impervious to damp ; for this pur- 
pose, the patentee prefers calico, on account of its cheapness: such fahric is 
to be coated on one side with a solution of india rubber, the process for 
making which is well known, and applied in the manner following. A 
number of strips of calico or other fabrie, from three to four inches wide, 
are covered on hoth sides with india rubber cement or solution; these strips 
are affixed to the sides of the wall, by means of such cement, in parallel ver- 
tical lines, and at such distances apart, as to receive the edges of the pieces 
vf fabric with which it is intended to line the walls. These pieces, which as 
above stated, are only covered with the solution on one side, are cemented 
to the strips already put up, with such cemented side to or next the wall, su 
that the plain side of the fabrics is free to receive a coat of paint; or the 
same may be papered in the ordinary manner. In constructing the walls 
of houses in the first instance, “ stiles’ or pieces of timber are inserted at 
convenient distances, and also transverse or cross pieces may be inserted, the 
space between being filled up with stucco or cement level with the face of 
the pieces of timber inserted, and to these pieces are affixed the strips of 
calico or other fabric, as before described. For the purpose of covering the 
wall according to this invention, the patentee makes use of a frame, for 
stretching the pieces of cloth before applying them to the walls; it consists 
of two bars of wood or wood and iron, or other metal, capable of being 
elongated by means of a screw, which conuects them together; to the ends 
of cach of these bars there is a cross picce, having a number of pins fixed in 
it; the ends of the cloth or other fabric are pricked or forced on to the pins, 
and tbe bar elongated by means of the screw, which causes the piece of 
fabric to be stretched previously to being cemented to the wall, in the manner 
hereinbefore described. The patentee claims the mode of lining the walls of 
houses, by the application of calico or other fabrie coated at the back with a 
solution of india rubber, 


BOTTLE STOPPERS. 


ALEXANDER SPEARS, of Glasgow, merchant, for “ Improvements on or apper- 
taining to glass bottles proper for wine and other liquids.” —Granted Sep. 6, 1843 ; 
earolled March 6, 1844, 


This invention relates to a mode of stopping bottles containing wine or 
other liquid, and consists in making a screw plug or stopper of glass or 
eartheaware, as may be required, to fit the neck of the bottle, and is effected 
as follows. The inside of the bottle neck is made with a female serew, tnto 
which is made to fit a screw plug or stopper, having au enlarged part or head 
equal in diameter to the external neck of the bottle, the head of the stopper 
being slightly hollowed underneath, and made to fit nicely upon the face or 
end of the bottle neck, which is abont one-fourteenth of an inch in thickness. 
Jn bottling wine or other liquid it will be necessary to apply a little soft wax 
either to the end of the bottle or to the underside of the stopper, for the pur- 
pose of excluding the air, after which a strip of tin foil may be wrapped 
round the neck of the hottie and head of the stopper. 

The specification describes certain arrangements of machiaery for forming 
the screws within the neck of the bottle and also upon the stopper. The 
patentee claims the use of screw stoppers either of glass or earthenware with 
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glass bottles, having corresponding screws in the necks thereof, and also the 
use of softened wax or india-rubber, which may be applied either in a semi- 
fluid state or in the form of a washer betwcen the surface of the stopper and 
the top of the bottle; he also claims the arrangement of machinery for 
forming the necks of bottles and upon stoppers as desertbed. 


— 


AN IMPROVED LAMP. 


Pierre PELLETAN. of Fitzroy Square, Middlesex, for “Improvements in the 
production of light.’—Granted September 6, 1843; enrolled March 6, 1844. 


This invention has reference to a ’patent granted to Mr. Pelletan on the 
2nd of May last, for improvements in the production of light, in which spe- 
cification was explained the mnde of producing tight from volatile substances, 
and applied to a manner of mixing the spirit of turpentine or other less 
combustible matter with water, which were mixed in a generator in the pru- 
portion of from 4 to 10 of water to l of turpentine. ; 

The present specification states that the above mixture will boi] in a gene- 
rator uuder atmospheric pressure at 212, (turpentine boiling at 272,) at 
which temperature (212) steam will be generated from the water, and will 
carry off with it, in passing through the turpentine, a portion of that spirit, 
so that the vapour which is allowed to pass through a burner is a mixture of 
of turpentine and water, and will burn with a bright white flame, Lut on at- 
tempting to increase its length will emit a large quantity of smoke, to ob- 
viate which the patentee employs a burner of peculiar construction, which 
forms the subject of this patent, and consists of a tube through which the 
steam passes to the burner; this tube has four openings at the bottom for 
admitting common air to be mixed with the steam; these openings can be 
regulated by a screw slide: the upper part of this tube is enlarzed, and 
forms an annular space, into which the steam after passing through a per- 
forated plate enters; it also passes through another perforated plate before 
leaving the burner: a current of air is admitted through four short tubes 
which pass in a horizontal direction through the annular space, or that 
part forming the burner, for the purpose of supplying the centre or middle 
of the flame with air, by which means a flame may be obtained as white 
and voluminous as may be required. 


ON THE PHILOSOPHY OF VOLCANIC ACTION. 


Volcanic action is the co-operative cause of numerous changes iu the 
local disposition of the earth’s surface, and in the character and quali- 
ties exposed to its influence; affecting not only those matters exposed 
to the direct action of heat, but also the surroundiug strata. It is the 
minister of change, of production, and re-production: aud while it 
insatiably devours entire beds of the earth, and amalgamates their 
organic and inorganic bodies as ove grand result, thus obliterating for 
ever their former character and qualities; it gives liberty to their 
gaseous products, creates new and important compounds, causing 
matter to enter into new combinations; which, from their peculiar 
character and qualities, remain for after ages the unerring indicators 
of the maguitude and extent of its destructive powers: but, in the 
multiplicity of the phenomena, we must not forget, that there are 
limits to its extent, and that while so far as by awaking electrical action 
in bodies exposed to its influence, and thereby generating numerous 
beautiful results, it is still the humble and ineffectual imitation of that 
greater power, the sun, whose universal and continuous operations 
give birth to the most stupendous as well as the most beautiful of 
natural products. Geologists, awed by the terrors of volcanic action 
and by the wide-spreading havoc it occasions, have in numerous in- 
stances been led to attribute to it powers of creation and disposition 
of matter, which it does not possess; and some of them go so far as 
to attribute to it the entire formations of the superficial crust of the 
earth, such as we now behold it, the material of every crystalline rock 
having, as they suppose, been elaborated within the interior, from 
whence it has issued in the exquisite beanty and peculiar order in 
which we now behold it: overlooking the simple fact that it is in the 
nature of volcanic action to destroy rock, which once destroyed, can 
never be reproduced in its primary state, its elementary constituents 
in decomposition and re-combiuation with bodies of other nature, 
giving results widely different from the body to which they previ- 
ously belonged. We cannot shut our eyes to the almost endless di- 
versity in the character and composition of crystalline rocks, their 
gradual transition into each other, the orgauic coustitution of many 
of them, as proved by the configuration of their parts, as well as by 
their bituminous and other peculiar organic properties: nor cau we 
doubt the evidence of our senses, when we witness in tropical regions 
both within and above the waters, the gradual consolidation into the 
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crystalline body of calcarious and earthy matters uninfluenced by 
volcanic action and its attendant phenomena. 

The high lands of South America are analogous to the low lands of 
the North, and exhibit the deserted bed of a primitive ocean; they are 
extensive steppes, bare and desolate, save a few saline plants; muriate 
of soda being comman to all of them, and also entering into combination 
with, and giving character to many mineral products. Enormous 
masses of white marble abound on the elevated savannahs of Cuba, 
which are principally composed of madripores, ocean marls, and 
the coverings of molluscous animals. Coal is found on the Pe- 
ruvian heights, and the cinders ejected from some of the volcanoes 
evidence that abundance of this miveral exists within the lower beds: 
the sulphates are common in all these elevated regions, the high and 
dry climate is also extremely favourable for the development of 
electro-chemical action, as the abundance of inflammable products is 
favourable for the sustenance of internal fires. 

The phenomena of the volcanoes in that portion of the globe vary 
in their nature, in conformity to the vast range throngh which the in- 
ternal heat traverses, and also to the nature of the material: water, itis 
evident, being the grand essential necessary to produce intensity of ac- 
tion: this is sometimes abstracted from the neighbouring, or from subter- 
ranean lakes, and at other times it is supplied from the melting snows: 
sometimes it is abstracted from the neighbouring sea. The Jurago, 
being a small hill in 1760, in that year, on the 29th of September, 
it began to burn with furious explosions, ruining entirely the sugar 
works, and the neighbourivg village of Guacana, and from that time 
continued to emit fire and burning rocks in such quantities, that the 
erupted matters, in six years, had formed themselves into three high 
mountains, nearly three miles in circumference. During the time of 
the first explosion, the ashes were carried as far as the city of Quere- 
taro, 150 miles distant from the voleano; and at Valladolid, distant 60 
miles from it, they were so abundant that the people were obliged to 
sweep their yards three or four times a day. In this exuded material 
we identify the well known madrepore limestone, and various kinds 
of felspathic rock. Humboldt, who probably never saw the historical 
record of this eveut, tells us, “that from his own observations, as well 
as from the testimony of those who were actnal eye witnesses of the 
event, that a large tract of ground, from three to four square miles in 
extent was up-heaved, in a convex form, to the height of 550 feet, and 
that from the midst of this protuberance arose six conical hills, the 
least of them 300 feet in height, and the loftiest, Jorulla, elevated 
1,600 feet above the level of the plain!’ To the shame of geology, 
this, and a silly woman’s (Mrs. Maria Graham's) report of the eleva- 
tion of the whole line of coast of Chili, for the extent of 100 miles by 
an earthquake, have been made the bases of systems of elevation, as 
incompatible with the operations of nature, as they are in violation of 
common sense. Iu support of this uplifting theory, Mr. Phillips ob- 
serves, “ Those who admit the uplifting of a whole island at once 
from the bed of the ocean (and who that is conversant with volcanic 
phenomena can question that snch events have occurred) need feel no 
difficulty in admitting the testimony of the Indians, or the opiuions of 
Humboldt, with respect to the fact of a monntain like Jorulla having 
been uplifted from the interior of the earth.” This is the argument ad 
absurdum ; for if the latter admission be made, the like admission 
may be required for elevating continents, Again, Humboldt damages 
the value of his statement, by adding that the whole mountain was 
composed of trachyte, as well as by several other similar sweeping 
assertions. The islands of Santarino and Sciacea were raised piece- 
meal by a succession of continuons and violeut explosions, and many 
volcanic cones have been elevated in like manner. 

Admitting, as geologists express it, the whole country of Quito is 
one volcanic hearth, still we find, that in all eruptions the ejected 
material is such as is palpably manifest the well-known constitueuts 
of the superficial beds of the earth. Combustion proceeding slowly 
through the beds formed during the eocene period, is at length 
awakened into action by the sudden iutrusiou of waters, the natural 
consequences follow, the generated steam and expanding gases rend 
the upper beds asunder, and deep-seated earthquakes extend to the 
distance of some bnndred miles; the ejected material being the com- 
mon minerals of the soil, sulphureons gases, sulphur, mud, and water, 
but very seldom Java; the torrents of water are generally supplied 
from the melted snows capping the heights of the crater. Cotopax 
became a voleano about the time the Spaniards arrived in Peru; an 
eruption occurred in 1743, which had been for some days preceded 
by a continual interior rumbling noise. The ignited substances that 
were ejected being mingled with considerable quantities of snow, 
which melted amidst the flames, were carried down with such rapidity 
that the plain from Callao to Latacunga was overflowed, and all the 
houses, with their wretched inhabitants, were swept away in the 
general and instantaneous destruction. The river Latacunga was the 
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receptacle of this dreadful flood, till becoming swollen above its banks 
the torrent rolled over the adjacent country sweeping away houses 
and cattle: the eruption continued for several days longer, accom- 
panied with terrible roarings of the wind rushing through the craters 
that had been opened. In May, 1744, the flames forced a passage 
through several other parts of the sides of the mountain, so that in 
clear nights, being reflected by the transparent ice, it exhibited a grand 
illumination. Mud is also ejected from some of the volcanoes of 
Sonth America, and other portions of the globe, enormous beds of 
which after long exposure to the atmosphere become solidified as 
basalt; this is the distinguishing feature of the volcanoes of Java, 
which rarely emit lava. Vesuvius has also been known to emit 
torrents of mud; and, in 1755, Etna vomited forth immense quantities 
of salt water, with abundance of marine shells. “The volcano in tke 
island of Tanna,” says Pallas, “ejects a soft clay, of a bluish ash 
colour, which seems to be torn from the beds directly over the reser- 
voir from whence the explosion proceeds: the volcanoes Skaptaa and 
Skaptaa Seyssel, discharge vast rivers of a muddy consistency, prin- 
cipally of the nature termed alluvial; and it is said that these streams 
in 1783 covered a space of more than 1,200 square miles; the lavas 
of Madeira and the Cape de Verd Islands are little cther than mud, 
the scorie, ashes, tufa, &c., being snch as to denote the nature of the 
Inner beds from whence they were ejected. The island of Madeira 
consists of vast beds of commingled terrestrial and oceanic matters, of 
limestone rising from 2,000 to 3,000 feet above the level of the sea, 
and abounding with coral and marine shells. Where the interval fire 
exists among the older formations or mineral beds, the matters ejected 
are of analogons nature, being metallic scorie, fragments of crystal- 
line rocks, &c. The volcanoes of Java, Sumatra, Sulpher Island, in 
the Loo Choo Archipelago, the Red Sea, Teneriffe, Vesuvius, and 
nearly all the great voleanoes of the earth, emit vast quantities of 
sulphur. During one ernption of Etna vast clouds of black sand or 
powder were ejected, which covered a space of fifteen square miles 
twelve feet thick. Lava, or streams of melted material, are occa- 
sionally ejected from the majority of the volcanoes of the earth during 
eruptions : this material is infinitely diversified in its nature, in con- 
formity to the beds from whence it was abstracted; it is sometimes 
composed of the constituents of vegetable earths or aluminous clays, 
at other times it consists of lime, lime and magnesia, lime and soda, 
soda, lime, silica, and iron, in fact, it exhibits every possible variety, 
and every possible consistence, from a thin watery fluid to a ponderons 
molten mass, from the simplicity of chalk to the unity of compounds, 
whieh distinguish the crystalline rocks; the lava of no two volcanoes 
being alike. Even in the lava issned from the same volcanoes 
there is a marked difference. Thns Von Buch distinguishes on Vesu- 
vius alone eighteen different kinds, and the old and new lavas of Etna 
are readily distinguished by their marked difference from each other. 
Lava is, in fact, the melted material of the inner beds, the chief con- 
stituents of which are silex, lime, chloride of sodinm, alumine, and 
potass, which are well known substances belonging to the fossil and 
mineral kingdoms. Dr. Kennedy’s analysis of lava from Etna is given 
as silica 52, alumine 19, lime 10, oxide of iron 15, soda, the consti- 
tuents of oceanic soil, unmixed with aluminaries. The permanently 
elastic fluids given ont of volcanoes are muriatic acid, sulphuretted 
hydrogen, sulphureous acid, and carbonic acid, the latter being chiefly 
given out from extinct volcanoes; all these substances are well known 
constituents of fossil soils, being exceedingly abundant both ip their 
combined and their uncombined state: petroleum is also given ont 
from some volcanoes in its unchanged state: in the Dead Sea this 
material is in its natural mineral state, being composed of animal 
matters, salts, and sulphur, “The sulphur,” says Mr. Phillips, “ is 
derived from the mutual decomposition of sulphureous and sulphuret- 
ted hydrogen, but this material is primarily derived fiom the decom- 
position of organic matter”? Ammonia is evolved in abundance from 
many volcanoes, being a constituent of animal bodies, and a known 
constituent of almost all rocks. 

The conditions of preservation of organic bodies are total exclusion 
from atmospheric and aqueous influence, but no sooner do they be- 
come exposed to the one or the other than change is the inevitable 
consequence, and as all change generates heat, so in changing masses 
the heat must not only in many cases be intense, but extensively ma- 
nifest. The first effect of the waters upon these fossil beds, in which 
are combined all the elements of combustion, will be manifest in the 
earths and alkalis, which greedily abstracting the oxygen and the 
hydrogen thns set free by the decomposition of the water, will unite 
with the sulphur: again, in the decomposition of bodies thus chemically 
acted upon, much nitrogen gas is evolved, this being one of the chief 
constitnents of animalized beds; aad if muriate of soda be present, 
which it generally is, muriatie acid gas will also be given off; if the 
nitrogen unites in portious with hydrogen, ammonia is formed, and 
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j this gas is also evolved from the heated masses, as being one of their 
primary constituents: hydrogen and sulphur combining, form sulphu- 
retted hydrogen gas, and if not recombined it evolves through the 
strata into the atmosphere. 

The surface beds exposed to atmospheric influences soon oxygenize, 
but the fossils beneath the soil retain their primary conditions, or 
continue in a changing state, combining and re-combining for indefi- 
nite periods of time, with po other quantity of oxygen present than 
belongs to their primary condition, which is always insufficient to 
effect those permanent alterations necessary to effect the transition of 
metalloyds into the state of perfect metals. When we consider the 
nature uf a fossil bed, we can readily conceive the iatensity of action 
consequent on the accidental intrusion of water upon it. It abounds 
with silica, magnesinm, calcium, and sodium, both of which latter 
alkalis are bighly inflammable: sulphur is constantiy generating 
within it, and if muriate of soda, as is the case in considerable qnan- 
tities, the animal matter is partly converted into bitumen; under all 
circumstances it is a wonderful supporter of combustion, and if the 
carbonate unites with the soda, this compound acts as a flax with 
silica, and the accidental admission of water kindles the silica, which 
then burns with great intensity: again, the action of water upon 
potassium when this alkaline earth is present in the fossil bed, is snf- 
ficient to support combustion. 

Against this theory of generated heat of combustion, it is urged 
that air as well as water must be present to support combustion, and 
in order to meet this difficulty, Sir Humphrey Davy was compelled 
to adopt the vague hypothesis, that the interior of the earth is 
cavernous, and that these caverns were natural reservoirs for the ate 
mospheric currents supplied by apertures disposed as the surface of 
the earth. In all fossil and even in mineral beds vast quantities of 
azote exist in the latent strata, and when the heat is generated by 
electro-chemical excitement and increases to the heat of combustion, 
the electro-chemical disturbance continnes to increase with the in- 
crease of heat. The accident of association, as for instance, the in- 
troduction of one of the inflammable gases produces atomic excite- 
ment in the chaotic mass, gaseous evolution of other gases, decompo- 
sition and re-combination of bodies with bodies, all of which io their 
expanded volume generate action and re-action accompanied by evo- 
lution of heat: it is a well-known law of chemistry, that every com- 
pound elastic fluid, and every consolidated body combines with its 
molecular particles a certain degree of heat pecular to itself, being 
capable of receiving an additional quantity of heat, without altera- 
tion of its physica] condition; and, as Dr. Black expresses it, when- 
ever a body changes its state, it cither combines with calorie or se- 
parates from caloric; these phenomena are manifest in fossil beds, 
extensively excited compounds united by slight affinity are immedi- 
ately separated, the gaseous products exchange place, disposition, 
and association, act and re-act upon the several bodies among which 
they are disposed, or with which they are bronght in contact ; and in 
the general decompositioa which ensues the azote of the fixed air is 
extricated, contributes to assist and maintain silent combustion. We 
cannot conceive any locality wholly free from fixed air, it is a compo- 
nent of all the most ponderable rocks, it is disposed in bodies com- 
posing the earth, and it is one of the chief constituents of animal 
matter; we have, therefore, good grounds for believing that during the 
heat of combustion, azote in sufficient quantities is extricated from the 
strataacted upon to support, maintain, aad when other causes are favour- 
able, to extend that combustion. On the other hand, after eruptions 
have taken place, and the open crater is formed, a large and continuous 
supply of air is drawn in by this funnel: communications with the 
atinosphere is sometimes maintained throngh the medinm of the 
funnels of extinct volcanoes: air is sometimes communicated through 
cavernous apertures: it is also communicated with the intruding 
waters which always hold a certain quantity of air in mechanical 
combination. : $ 

“ All the phenomena,” says Professor Phillips, “ which are concom1- 
tant upon volcanic action, seem to admit of explanation, if we will 
only suppose sait water, and afterwards air, to find admittance into 
cavities in the interior of the earth, whence they come in contact with 
the metals, and the earthy or alkaline metalloyds combined with sul- 
phur there existing.” It cannot be denied that chlorine is an abun= 
dant material of the earth, even in beds the most distant from the seit, 
and from their elevation most assuredly not subject to the intrusion of 
salt water: it is also a well known fact, that all volcanoes are disposed 
near the sea, and where there are exceptions to this rule, as in Central 
Asia, they are disposed in the vicinity of the salt lakes, the relies of 
a former sea, and consequently ap oceanic soil: salt beds, and conse- 
quently saline waters, abound in all quarters of the earth, and most 
particularly so in fossil soils, where chlorine abounds under numerous 
forms and combinations, with many bodies having little aflinity, and in 
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some beds, being manifest in its gaseous state. Again, as I have pre- 
viously observed, air is always present with water, and in its latent 
state, and consequently when combustion is generated by the intrusion 
of saline waters in fossil beds, in their primary condition, the alkalis 
being in their uncombined state, air is liberated in sufficient quantity 
to sustain the internal fire. It cannot for a moment be contended, 
that spontaneous combustion will not be elicited from mixed bodies 
buried within the earth, for the artificial volcano distinctly proves 
that all the phenomena of volcanic action may be truly imitated. 

The earth is deriving a large and continuous supply of oxygen and 
azote from the atmosphere, aod the phenomena consequent thereon 
are varionsly manifest in different regions of the earth: in the vast 
expanse of deserts in Asia and Africa, the virgin soils greedily imbibe 
air as well as rains and dews, the oxygen entering into combination 
with the marine exuvia, the hydrogen uniting with the sulphur, and 
escaping to the surface as sulphuretted hydrogen. This gas, so 
inimical to the existence of man, is continually evolved in those parts 
of the desert which have become covered with rank vegetation: be- 
neath the rainless regions the sulphureous gas is principally evolved: 
‘on the other hand nitrogen readily unites with the supporters of com- 
bustion, becomes a component of many earthy bodies, and is a prozi» 
mate cause of the generation of nitrates. Chlorine freely evolved 
unites with sulphur and phosphorus and forms an acid, and this acid 
is again decomposed by the uncombined alkalis, deposited as a 
neutral body, on or in the surface of the earth, it is the subject of 
incessant change, separating and recombining as local influences may 
determine. Chlorine and oxygen are the only gases which emit light 
under any circumstances: chlorine has a most powerful attraction for 
oxygen, decomposing water and other substances, of which hydrogen 
js an element, when at a red heat. If chlorine be liberated from its 
combinations in calcarious fossil beds, and is retained in its cavities, 
the phosphorous, which abounds in these beds, uniting with it, will 
take fire and exhibit the phenomena of spontaneous combustion ; the 
heat thus produced, and communicated to the sulphur and iron, or 
other metals, or undecompounded alkaline earths, with water, the 
beat is strengthened and increased, and must of necessity increase, so 
Jong as the causes of effects produced are in operation. In the heat 
thus produced, the electric matter, in its latent state, is liberated, and 
intense electric action is generated, which is followed by a scquence 
of events favourable to the development and continuous support of 
combustion. 

Spontaneous combustion takes place under numerous combinations. 
in the union of ammoniacal and muriatic acid gases, much heat is 
evolved: mixtures of the inflammable gases with oxygen generate 
heat: again, heat generated in the sulphates, combustion takes place: 
the nitrates and chlorates ın deflagration with metallic bodies, or with 
sulphur, phosphorus, &c., undergo a great enlargement of volume pro- 
ducing light and heat: nitre, sulphur, and charcoal, present similar 
phenomena. Sulphuric acid decomposes marble with evolution of 
great heat and falling on caustic lime the heat is increased. All the 
materials of combustion above enumerated (except charcoal) are com- 
mon to, and form the chief components of, virgin or fossil soils, and 
being present are capable, under favourable circumstances, of gene- 
rating and supporting the heat of combustion. Hydrogen with caloric 
forms gas sixteen times as light as common air; insoluble in 
most substances, but capable of dissolving sulphur, phosphorus, carbon, 
oils, &c., and thus forming different species of inflammable gas: it 
decomposes several metailic oxides and acids with simple or known 
radicals: its continuous decomposition and re-production within a 
confined medium is considered sufficient to maintain silent combustion 
and evolution of heat for an indefinite period of time. 


BOULTON, WATT & CO’S NEW SAFETY VALVE. 


The above sketch represents a new arrangement of safety valve, 
adopted by Messrs. Boulton, Watt & Co. for tubular boilers, when re- 
quired to bear a load of more than 51b. on the square inch. 

The two objects kept in view in such cases, were—Ist. to diminish 
the size of the lead weights put upon the valve—objectionable not 
only on account af expense, but also of the space taken up in the 
valve box—without at the same time lessening the area for the escape 
of steam; and 2nd. to provide the means of taking off any part of 
the weight upon the valve, at any period of the vessel’s passage, 
with the greatest facility. 

The first of these is effected by the application of the double beat 
or Cornish valve, in which the upper part A, rests upon the seat B 
by the two surfaces C C, being loaded with the weights D D D, upon 
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the spindle E. The steam has access from the boiler to the space G G, 
where it increases in elasticity, till pressing upon the rim H H, its 


Fig. 1. 


power overcomes the weight of the valve, and the part A, rises from 
the fixed seat B, leaving two openings for the escape of the steam at 
the points C C. This area is much greater than in the ordinary valve, 
while the part to be loaded is only the rim H H, reducing the weights 
to about one sixth of those otherwise necessary; a, is a small stulling 


Fig. 2.J 


box which screws into the seat B, to prevent the passage of steam 
round the spindle E. The sides of the rising part A, are made cone 
vex, to give a greater passage for the steam when the valve is open. 


Fig. 3. 


The sesond object, viz. taking off one-third or two-thirds of the 
weight when desirable, is done by the graduated spindle E, acted 
upon by the rod and lever L and M, which are worked by a screw 
handle on the front of the boiler, raising the upper, or two upper 
weights, and making the load 151b., 101b., or 5lb.,as may be required. 
If the rod L, be drawn still farther, the collar e, rises to the arms d d, 
and raises the valve and weights together when necessary to let the 
steam escape, the engines being at rest. 

Feb. 20, 1844. 
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OBITUARY. 


GEORGE MADDOX. 


We have to take some reproach to ourselves for not having before 
spoken of one who, if scarcely known to the public as a professional 
man, was an honour to his profession, and most sincerely and de- 
votedly attached to his art—to a degree that, perhaps, rather retarded 
than at all advanced his immediate interests, cansing him to post- 
pone all other considerations to his love of art—an enthusiasm which 
continued nnabated to the very last. 

The whole of his long life may be said to have been one uninter- 
rupted course of study, not merely in architecture, but in art generally; 
therefore, long as it was, it offers very little in the shape of matter-of- 
fact biography, although if treated auto-biographically, and so as to 
record mental habits and their formation—feelings and opinions, the 
most studious and an almost recluse life, may possess a higher and 
even stronger interest for the few, if not fur the many, than one marked 
by variety and adventure. Tbe power and originality of mind were 
not wanting, which would have enabled the subject of our memoir to 
give the world a memoir of himself, fraught both with interest and 
Instruction—most certainly the last, if only by embodying in perma- 
nent form his own opinions and views of art, and thereby becoming a 
valnable store of criticism. 

As to what we are able here to say, it is so very slight and imper- 
fect that it does not deserve the name of “memoir” at all, since it 
amounts to little more than a mere “ memorandum” of the man, 
without even the skeleton of a biography, in regard to facts and dates, 

George Maddox was a native of the town of Monmouth, where he 
was born in 1760, and where his father was, we believe,a builder by 
trade. On the expiry of the time of his apprenticeship with his 
father, he came up to London, where he afterwards obtained an en- 
gagement with Soane as his assistant. How long he actually con- 
tinued with him, we are unable to say, but we believe for no very 
great length of time; certain it is that he ultimately quitted him in 
disgust,—which is so far from being at all surprising, that it would 
have been infinitely more so, had one of such independence of mind as 
was Maddox, tamcly brooked the tyrannical temper, and the wild and 
wayward caprices of the other. Though this may have been a some- 
what imprudent step in its consequences, there was, no doubt, enough 
to justify it, more especially as there is strong reason for supposing, 
that not temper alone, but also uogenerous conduct, on the part of 
Soane, caused the rupture between them; and, whether justly or un- 
justly, at all events the character of the latter gives strong probability 
to such suspicions. He was next connected with the Pantheon, in 
Oxford Street, and in such a manner as to be seriously involved in 
the pecuniary affairs of that property. About the same time a most 
promising prospect that was opening itself to him, was suddenly cut 
off by the loss of a patron in the then Duke of Cumberland, brother to 
George IlI, whose death caused the project of building an Opera 
Honse in Leicester Square to be abandoned, just as all but the final 
preliminaries had been arranged. The edifice was to have been upon 
a scale then, and even now, unprecedented in the metropolis; Grecian 
Tonic in style, with a magnificent portico, whose columns would have 
been about sixty feet high. What became of the design for it, we 
are unable to say; but it does not appear to have been preserved. 
The same is, unfortunately, the case with those of many buildings 
which be actually did execute, and which, although, being for the 
most part only private houses, and those upon a moderate scale, they 
were not of a kind to obtain general notice, have much in them highly 
deserving of attentive study, being most carefully studied themselves; 
and containing many original and valuable ideas, nor least of all so, in 
regard to detail, At any rate, a selection of some of them would have 
formed an instructive publication, as would likewise some of his 
original compositions for capitals, and other ornamental details in the 
Greek style; to which, for want of any other, the not particularly 
recommendatory epithet of “fancy” capitals, &e., must be applied, 
although they were singularly happy in idea, and true to the sentiment 
of Grecian prototypes,—felicitous conceptions meditated, and after- 
wards wrought out, con amore. 

Enthusiastic as was his admiration of classical architecture, more 
especially of Grecian, Maddox was by no means an advocate for 
merely copying the extant examples of it, much less for treating them 
in the jejune, spiritless, and mechanical manner we generally find 
them. He was, in fact, an artist in the most comprehensive sense of 
the word,—perhaps to a degree that was rather prejudicial than the 
contrary, to his immediate interests, since he was too much wrapt up 
in art, to attend to ¿hat of making his way in the world, and pushing 

himself forward as he might have done, without thereby compromising 
his integrity. 
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Cheap and vulgar praise he scorned, and no douht felt that few 
-could appreciate his ideas, This last must certainly have been the 
case in regard to the architectural subjects, annually sent by him to 
the Society of British Artists. As pictures in oil, they were of all 
others almost the Jeast calculated to attract notice in an exhibition 
room: ‘Portraits of cabbages,” as he himself nsed to say, would 
have had a fairer chance of being looked at, And his required to be 
not only looked at, but carefully looked into, to detect all the varied 
beauties of detail, and the fresh and valuable ideas with which they 
abounded. Ta truth, they were quite out of their element in such 
miscellaneous exhibitions, more especially as there was nothing in 
their mere titles to call attention to them, and being generally of small 
size, and not of a kind to strike at first sight, they were apt to be 
overlooked, or else merely glanced at, by those who could have done 
justice to their merits, 

Besides being a very superior architectural painter in oil, Mr. Mad- 
dox showed preat ability with his etching-needle, and some time before 
his death had made considerable progress with a series of etchings, 
about forty in number, of groups of architectural fragments and orna- 
ments. Unfortunately infirmity and suffering prevented his finally 
completing them for publication, as he intended; yet it is to be hoped 
that even now they will not be entirely lost to the world, but impres- 
sions of them published from the coppers as left by himself. This, 
we hope, will be done, if only for the sake of his widow, who, it pains 
us to say, has been left almost entirely without resources, since for 
many years previous to his death he had no other means of subsisting 
than teaching pupils, and occasional employment from others in 
making designs and drawings; occupations precarious almost at the 
best, and frequently interrupted of late years by severe and protracted 
attacks of illness. The last of which terminated in his death, Oct, 7, 
1843 in the S3rd year of his age. 


LUIGI CANONICA 


Is another octogenarian whom art has lately lost, and still more 
recently, for he died at the beginning of the present year, some time 
inthe month of February, at Milan, aged 82. Like his eminent contem- 
Porary, Luigi Cagnola, whom he survived just ten years, it was the 
good fortune of the Cavaliere Luigi Canonica to be employed on some 
of the more important monumens of Milan, After the celebrated rco 
della Pace, by the former, the Arena, by the latter, is one of the 
modern architectural /zons of that city, although it is not every English 
tourist—not even those amoug them who are architects also—that has 
condescended to bestow any notice on either, at least not beyood what 
the ordinary “Guide-book”’ supplies. That the “Arena” should 
have obtained so little of their attention, is indeed surprising, because 
it affords a good opportunity for comparison with ancient structures 
of the same kind. We meet, however, with some description of it, in 
a work entitled “ Notes Abroad, &c.,” which, we may remark, deals 
far more largely than usual in architectural criticism, and occasionally 
speaks out more than rather freely in regard to some of our architects 
here at home, 

“Tn the arena,” says the writer, “ Canonica has given usan imitation 
of an ancient amphitheatre, upon a still larger scale than any similar 
work of the Romans, it being an ellipsis of about 800 by 400 feet, 
dimensions that would give it a superiority even over the Colosseum. 
In other respects, however, it must be confessed that it falls very 
far short hoth of that and the edifice at Verona, for there are not more 
than eight rows of gradini, which do not rise above twenty feet; 
which want of height, together with the much greater extent of open 
area, causes it to assume altogether a different character, and appear 
little more than an inclosure surrounded by a single precénctio of seats; 
whereas in all the ancient amphitheatres the external walls are ex- 
ceedingly lofty, and consist of tiers of arcades. Here, on the contrary, 
there is only one series of semi-circular arches, disposed at a consi - 
derable distance from each other, witha plain square-headed doorway 
beneath it (each ?), and the summit is finished by a balustrade. Never- 
theless the whole is a work of great magnitude, and was completed 
within a comparatively shorttime.” (It wascommencedin 1505.) “The 
principal entrance is at one extremity through an arch, with two fluted 
Doric columns on each side of it, supporting an evriched entablature, 
and a pediment, filled with sculpture, placed against a podium, or 
low unbroken attic. This frontispiece rises much higher than the 
external wall, the impost of the arch itself being on a level with 
the top of the balustrade. There is also on one side, namely that 
adjoining the Piazza d' Armi, a raised loggia (Pulvinare) of eight 
Corinthian columns of red granite, containing seats for the Viceroy 
and his suite, with a saloon behind it, whose windows open on 
the piazza. This unique structure was erected by order of Buona- 
parte as a place of public amusement and recreation for his 
Milanese lieges, where they might be gratified not only by horse 
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and foot races, for which it is exceedingly well adapted, but also 
aquatic exhibitions and rowing matches, as the arena can be laid 
completely under water in a very short time. A festival of this 
last-mentioned kind was given on the occasion of the birth of the 
King of Rome.” 

To this account we need merely add that, notwithstanding there 
are so few rows of seats, they are computed to be capable of accom- 
modating no fewer than 30,000 spectators. We ought to observe, 
however, that the dimensions stated by the writer whom we have 
quoted, do not pretend to accuracy, we therefore give them according 
to what we have found them stated to be in metres; annexing, in 
order to afford readier means of comparison, those of some ancient 
ancient amphitheatres :— 

Milan, Arena ° 
Rome, Colosseum . 
Verona, Amphitheatre 


A 780 x 380 feet 
. 615 x 510 feet 
5 450 x 360 feet 

Pola, do. : . 436 X 346 feet 

Nismes, do. 5 5 400 X 320 feet 

If we have spoken somewhat at length of this work of Canonica’s, 
we shall not du so in regard to any of his other buildings, and for a 
most cogent reason, having, unfortunately, no materials for descrip- 
tion; and it has even now cost us no little trouble to ascertain the 
names of those we here enumerate. Among those erected by him at 
Milan are the Teatro Ré, the Teatro Carcano, and the Teatro Filo- 
drammatico; also the Casa Canonica his own mansion, and the Palazzo 
Belloni. 

Canonica has been spoken of with high commendation hy the writer 
of an article in the Quarterly Review, on the “ Palladian Architec- 
ture of Italy,” more especially with reference to the last-mentioned 
structure, “the front ol which,” itis there said, “is, perhaps, for its 
size, the most beautiful of any private building in Italy. It consists of 
a rustic basement story, with a balustrade, on which rests a disengaged 
colonnade of six fluted Ionic columns, with an unbroken entablature, 
and above it another balustrade with statues.” We also find him 
mentioned as the architect of three other theatres, at Brescia, Maotua, 
and Parma; at least the last was designed by him, though executed 
by Bettoli. Canonica possessed a considerable fortune, and has made 
some munificent bequests, leaving by his will 174,000 fr. (about £7,000) 
to the Primary Schuols of Lombardy, and 87,000 fr. (about £3,700) to 
the Milan Academy of Fine Arts, the interest of which is to be devoted 
aunually to the education and support of some young artist—architect, 
sculptor, or painter. 


FOUNDATIONS ON SAND. 


Tue subject of foundations on sand has latterly attracted a good 
deal of attention here, and particularly ou account of Mr. Perring’s 
discovery that many of the buildings in Egypt were built on such 
foundations, At page $0 of this volume of the Journal it is said, 
“Jt seems that the stony surface of the desert had been made level 
by a layer of fine sand, and confined by a stone platform IJ4ft. Gin. 
wide and 2ft. 9in. thick, which supported the external casing, and the 
pyramid (that of Dashhour) was built on upon the sand which is firm 
and solid.” Other examples of the same kind were met with by Mr. 
Perring, and it seemed that the sand, when retained in its place could 
be depended upon. We have, therefore, thought it would be interest- 
ing, while public attention is directed to the subject, to notice what 
has been done on this system in France. It seems to have been first 
adopted, in 1822, by M. Devilliers, C.E., when employed on the canal 
of St. Martin, where he used it extensively. It is to be observed, 
however, that it is the only system employed in the Dutch colony of 
pasts and was suggested long since by Captain Rosmy but not 
applied. 

Pire have no account of M. Devilliers’ works, and the process seems 
to have remained in abeyance until 1830, when Captain Gauzence, of 
the French Engineers, employed it for the support of the portico of 
of the Guard-house of Mousserolles, at Bayonne. This plan is repre- 
sented in Fig. 1, where A represents the front of the portico, B the 
fagade of the guard-house, and C the sand foundation. 

The soil was a slippery greasy clay, extending to a considerable 
depth, and it was at first proposed to lay downa platform of wood asa 
basis. Capt. Gauzence’s suggestion however having been adopted, 
the soil was dng out to about a yard below the substructure and filled 
ip with sand well rammed. On this were laid twe courses of Ashlar 
masonry, and then a course of dressed stone, forming the surbase. Be- 
fore finishing the columns, one of them was laden with ten tons of lead 
without any sensible effect being produced. The structure was 
finished in October, 1880, and no settlement has taken place since, 
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though eacli column is computed to carry a weight of ten tous, and a 
wall of the same guard-house, otherwise built, has settled a good 
deal. 


Fig. 1. 
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The same plan has been successfully pursued in some of the fortifi- 
cations of Bayonne, where buildings had to be placed on made ground. 

In 1836 a sand foundation, about 23ft. thick, was employed, with 
an equally satisfactory result, for the quay wall of a small harbour on 
the coast of Brittany. 

For the construction of the artillery arsenal at Bayonne another plan 
has been adopted. The soil is of the same greasy kind before de- 
scribed, while it is quite impossible to use wooden piles, for not only 
is wood very dear in the neighbourhood, but at high water a stratum 
of water penetrates the suil, which rapidly rots wooden piles or plat- 
forms. Colonel Durbach therefore proposed to employ what have 
been termed pies of sand. The forge department is surrounded by 
square piers united by a wall, and in fig. 2 we have a section of one of 
He piers, the weight of which, and of the carpentry supported, is about 

5 tons. 

The foundation piles are so arranged that each bears only two tons. 
The process adopted was to drive into the ground an ordinary wooden 
pile about 7in. square and 62 ft. long. This was then drawn out, and 
the hole filled with sand. The surface was then levelled, the sand 
well rammed in, and the masonry raised uponit. To draw tbe wooden 
mould pile, an ordinary machine was used, to which a chain was 
attached in the manner shown in fig. 3. 

In 1833 Colonel Durbach’s plan, with some modification, was em- 
ployed by M. Mery, C.E., in the canal of St. Martin, at Paris, for the 
construction of a lateral culvert, which passed through ground of bad 
quality, in which a quantity of water was infiltrated. Instead of sand, 
which would have been washed away, sand mortar was used, made by 
mixing one seventh of hydraulic lime with six sevenths of sand, which 
soon consolidated. 

With regard to the sand to be employed, it is recommended that it 
should be moderately fine, of equal grain, and not earthy. It must be 
moulded and rammed in layers of about Sin. or Qin. tbick, which is 
an important point. 

The theory of this process is not known, but it is supposed that the 
pressure is equally distributed on the sides as well as on the base. 
Some curious circumstances as to the pressure of sand are to be ob- 
served in connexion with blasting, where it is found to produce the 
most efficient tamping. 
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IMPROVED TWO CYLINDER ENGINE. 
(With an Engraving, Plate IV.) 


DESCRIPTION of a 20-horse high pressure engine, with two cylinders, 
in the establishment of Messrs. Geo. Forrester & Co., Liverpool. 

This engine is represented in the acenmpanying engraving ; Fig. 1, 
being a side elevation; Fig. 2, a ground plan; and, Fig. 3, an end 
view of the same. 

The improvement consists in an arrangement of ¢wo cylinders (in- 
stead of one of double the area), which are placed side by side upon 
an independent foundation plate, in a horizontal position, with a space 
of sufficient width to allow a connecting rod to work freely between 
them; the piston rods of hoth cylinders are connected together by a 
cross-head at one end, from which the power of the combined cylinders 
is communicated directly by a long connecting rod to the crank shaft 
at the other. Each cylinder is provided with a separate slide valve, 
beth valves being connected together, and worked by one valve shaft 
and eccentric motion. The feed pump is placed at the front end of 
the foundation plate, at the same level as the cylinders, and is worked 
directly from the main cross head of the engine, to which the pump 
ram is attached. Steam of 351b. pressure is used in the boiler, and 
the supply is regulated by an atmospheric governor (Hick’s patent), 
which is attached to the throttle valve, placed in the leading steam 
pipe to the two cylinders (as shown in the drawing). 

The object of the above arrangement (as will be seen) is to lessen 
greatly the dimensions and weight of the engine, the length occupied 
being little more than half that of the ordinary engine, whilst all the 
working parts are rendered more accessible, and their simplicity is 
such as to render it both durable and easy of attention. An important 
feature in this arrangement is that of the crank shaft being very close 
in position to the seat of the cylinders, whereby the strain of the 
engine is confined to a very limited portion of the foundation plate, 
the power of the combined cylinder not being transmitted through 
any portion of the framing at their front end, but only through that 
part intervening between them and the crank shaft which is placed 
immediately behind them. The engine being thus perfectly self-con- 
tained requires no foundation, except a bed of brickwork or timber to 
raise it tothe requisite height, whilst the reduced space it occupies 
renders the expense of the engine honse, or preparation for it, com- 
paratively small. 


REVIEWS. 
GEOLOGY. 


1. Geology, introductory, descriptive and practical. By DAVID 
Tuomas ANSTED, M.A, F.R.S., Professor of Geology in King’s Col- 
lege, Londen. Londen: Van Voorst, 1844. Part I. 


2. A History of British Fossil Mammalia and Birds. By 
RicHarp Owen, F.R.S, Hunterian Professor at the Royal College of 
Surgeons. London: Van Voorst, 1844. Part I. 


The study of geology, whatever interest it may possess for the 
follower of abstract science, has immediate claims upon the engineer, 
being intimately connected with his practical pursuits, and recognised 
as an imperative part of his professional course and taught in the 
public schools. In the design of grand works of internal communi- 
cation in the drainage of the open country, in the search for water, 
in the industrial application of the mineral resources of a district, 
the engineer experiences the necessity for a well grounded acquaint- 
ance with the principles and details of geology. In the laying out 
of a line of canal or railway, he must ascertain what materials he has 
in the locality, which can be used with a due regard to economy and 
durability, and from inattention it has often happened that materials 
have been at much expense bronght from a distance, which were to 
be found in equal abundance and perfection on the spot. It lies with 
the skilful engineer to point out such deposits of brick earth, lime, 
ballasting sand, and other mineral productions as may become a source 
of increasing traffic to the line. For tbe supply of a steam engine or 
factory he will frequently find a difficulty in obtaining the requisite 
supply of water, and he has to determine on the practicability of ob- 
taining it from the underlying strata. He may also have to construct 
absorbent artesian wells, for the purpose of carrying off impurities. 
in the supply of water to large towns, geological knowledge is of 
much avail, for the engineer has not merely to avail himself of sur- 
face sources, but he must ascertain how far the supply of water is 
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likely to be permanent, "and what means exist of increasing the sur- 
face supplies. He may also be threatened with opposition as inter- 
fering with the supply of water to other purposes, and to vested in- 
terests. The question of bringing water from the Colne, so ably dis- 
cussed by Mr. Robert Stephenson, was mainly one of geology, ( Civil 
Engineer and Architect's Journal, Vol. VI, p. 350.) In the course 
of works, too, many geological questions arise, not merely as to the 
nature of the substrata influencing the foundations and the power of 
sustaining an embankment without bulging or spewing, or as to the 
extent of a deposit of wet sand or quicksand, but in a variety of ways, 
Thus in the important case of Ranger v. the Great Western, one of 
the allegations was that a particular rock was improperly and unfairly 
described, the description of Pennant stoae intimating that it was a 
soft rock, whereas it was a hard rock, and that the trial pits on one of 
the sections were unfair, because they did not show the substratum of 
hard rock, and of which no mention was made in the specification, 
whereas it ought to have been known to the engineers that such a 
substratum was to be found within a certain depth, and that thereby 
the contractor was misled. Io this specific instance judgment was 
given in favour of the engineer; but it shows how much care it be- 
hoves the practitioner to employ. Indeed the geelogical features 
often influence a contract ; bricks are directed to be made on the spot; 
thus Mr. F. W. Simms, C.E., had tbe superintendence of a tunnel, 
constructed on the South Eastern Railway, through a difficult geolo- 
gical formation, and at the same time he had the direction of large 
brick works in which he introduced several valuable improve- 
ments, (Civil Engineer and Architect's Journal, Vol. VI, pe 348.) 
The use of stone upon the line requires a good deal of conside- 
ration, and also the use of any material for embankments, or bal- 
lasting. The danger of mixing some seils is well known, witness 
the case which occurred some time ago of pyrites taking fire on 
the London and Birmingham Railway, and embankment, sleepers, 
and rails being seriously injured. The use of light sand employed on 
the Croydon Railway for some time until gravel could be reached, 
was found highly inconvenient for ballasting, the passengers com- 
plaining much of the quantity blown into the carriages, and the maine 
tenance of the line being very troublesome. An intimate acquaiat- 
ance with the different strata is in fact of the greatest importance, 
one material will stand with one batter, one with another, and so on, 
and an engineer removed from one geological district to another, will 
often find himself at a loss, when he attempts to avail himself of his 
previous experience in his new locality. Thus a northern engineer 
will frequently not duly allow for the nature of the chalk and London 
clay formations of the southern districts. Tunnels are projected in 
the chalk as a homogeneous and compact mass, and fissures are met 
with, and springs of water. The London clay, too, presents the 
greatest difliculties, and baffles all calculation; works may stand very 
well for two or three years, or for longer periods, then they swell with 
water, extensive and sudden slips take place, and there are no means 
of stopping them. It cannot be said that the slips on the Croydon 
Railway are yet remedied; and certainly Mr. Gibbs was as little to 
blame for their occurrence, as Mr. Cubitt is for not having been able 
yet to check them, although so much of the clay has been removed, 
and large buttresses of gravel have been substituted. So at last the 
London clay has begun to show its character in the Camden Town 
cutting of the London and Birmingham Railway, and Mr. Watson’s 
ingenious plan of draining (described at pages 49 and 61 of the pre- 
sent volume) has been obliged to be adopted as the only efficient 
means of checking the evil, though strong retaining walls strengthened 
by iron girders, present a barrier sufficient to contain any otber mate- 
rial. The treatment of slips has become a new branch of engineering, 
requiring a most skilful application of the various modes and appli- 
ances ot draining, while as yet the means of so cunstructing the 
original works as to prevent slips is far from being in a satisfuetory 
state. The engineer avails himself of previous experience, he finds 
works standing in several localities with a certain batter, and yet his 
own works may crumble to the ground, though he has faithfully fol- 
lowed the exemplar. One element with regard to the slope, at which 
any material will stand, has, in our opinion, been passed over, and 
that is the height. Jt may happen that clay or chalk may stand very 
well with a certain batter at 20 ft. high, and yet that it may not stand 
with the same batter at 40ft., GOft., or SOft. We think it very 
likely that a law prevails modifying such results, and it would be very 
desirable to have the subject investigated. ; R } 
We need scarcely allude to the advantages which an engineer will 
derive from his geological knowledge in laying out any grand line of 
works, the adoption of such a course as to avail himself of the natural 
passes and levels, and not to come in contact with the natural difficul- 
ties, So too with regard to many operations; thus the grand experi- 
ment of Mr. Cubitt in removing large quantities of the Dover chalk 
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rocks by gunpowder remains a subject of controversy ; for although 
he has undoubtedly removed the material in an economical manner, it 
may be very much doubted whether he has not so shaken the re- 
maining rock, and so extended its fissures, as to threaten him in sub- 
sequent years with serious slips, which may be productive of much 
embarrassment. So also the application of the artesian well system 
requires caution, for by want of care the well may be carried down 
to a limited reservoir only, when any other well being carried down 
tothe same natural tank will diminish the supply to the previous 
well, and require both to be carried to a greater depth. The theory 
of artesian wells is satisfactorily established, but its application is in 
many cases matter of great controversy, as in the instance of the 
Trafalgar Square well, and it is necessary that the engineer should be 
well instructed so as efficiently to conduct his operation, and satis- 
factorily to defend its propriety. We may remark here en passant 
that the progress of the artesian well system is one of deep interest 
to the engineer, and with regard to which many valuable experiments 
are going on: thus at Naples the supply of water from the exterior 
is scanty and expensive, and a well is being bored in the King’s 
garden to try for water at a lower depth: so too in the desert of 
Egypt a similar experiment is contemplated by the Pasha, the result 
of which will have an important bearing, and if successful, will alle- 
viate one of the great difficulties of the Indian transit. An acquaint- 
ance with the inferior strata of water is indeed of the greatest value, 
for it will sometimes happen that water will abound below, which 
cannot be retained on a sandy surface, or it may exist in a state of 
greater purity, filtered through loose strata, while on the surface, it 
may be so mixed with extraneous matters as to be unfit for use. A 
better acquaintance with this subject may lead to some relief of the 
great droughts suffered by some districts of Australia, and which ma- 
terially impede the progress of our colonies there. To return to the 
railway and canal engineer, it will sometimes happen that in cuttings 
he will come on deposits of septaria, which are extensively used in 
the manufacture of Roman cement, or on coprolites, which have been 
pointed out as a copious source of manure, and likely to be so em- 
ployed, or he may come on some calcareous formation, the qualities 
of which being duly ascertained may be of great value for agricul- 
tural purposes or in the composition of cements. 

In mining the possibility of reaching coal or ironstone is often left 
to the investigation of the engineer, and the educated engineer will 
not do now what was formerly done, bore for coal in the tertiary de- 
posits. He has, too, as we have before observed, to make himself 
well acquainted with the geological character of the district in which 
he is engaged, and he has thus the opportunity of ascertaiping its 
mineral resources, and of suggesting the necessary means of exploi- 
tation. The opening of the coal and lime works by the Messrs. Ste- 
phenson on the line of railway in Derbyshire, has not only been a 
means of affording great benefit to the district, but of bringing in con- 
siderable profit to the projectors. An investigation into the supply 
of ironstone, the presence of the requisite fux, and the accessibility 
to fuel is requisite to determine the formation and establishment of 
an iron work, and its successful prosecution. Indeed, various are the 
occasions on which geological skill will be found one of the most 
valuable attainments of the engineer. 

In hydraulic works this knowledge is indispensable, one coast differs 
from another, rivers from rivers, and a well grounded acquaintance 
with the natural operations going on in the locality and elsewhere 
must be the chief guide to the engineer. Here the vis medicatrix 
nature is of the greatest utility, nature cannot be contended with, 
she must be humoured, and her pawers turned to account. The most 
elaborate piers and jetties may be erected, but if the backwater be 
poured inat right angles to the tide, a deposit must take place. So 
too, an iH considered disposition will make a costly harbour a mere 
shingle trap, and the extension of piers and jetties only results in the 
carrying of the bar further out out to sea. Here, too, is a depart- 
ment where much is to be studied and much is to be done, at present 
it decidedly remains the domain of empiric practice, and harbour is 
made after harbour, and hundreds of thousands spent after hundreds 
of thousands only to result in failure. A careful examination of re- 
sults would show a most lamentable condition of this branch of en- 
gineering science, for few indeed are the works which have proved 
effectual. This, too, must be the case so long as Mr. A. or Mr. B. is 
directed to improve Mudport Harbour, in the teeth of his repeated 
failures, for here a man is not tried by the efficacy of his cure but by 
the polish of the instruments he has employed in maiming or de- 
stroying his patient. His harbour ts barred in a calm, and inaccessibie 
in a gale, but what matters that, his north pier is an admirable spe- 
cimen of constructive shill, his pier wall is faultless, and his lock 
gates magnificent, and so he goes on, and people talk about back 
water, scouring power and shingle, and when they have bothered their 
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own heads and other person's, there is an end ofthe matter. So long 
as your engineer can employ a ballast engine, and dredge away the 
obtrusion, he gets one or two feet more water, and people are satis- 
fied, not considering that he has applied a mere palliative and not 
removed the evil. The only remedy we can suggest under the cir- 
cumstances, is to leave the design of harbour works open to public 
competition. The result we think would be to give the young engineer 
an excitement to study this branch, to give due effect to local ex- 
perience, and to bring nantical knowledge to bear, while the public 
would fecl much more deeply interested, the plans would be judged 
by a much more jealous tribunal than they now are, a great degree 
of valuable information would be obtained, and the basis laid for the 
scientific pursuit of hydraulic engineering; as it is, we consider, the 
grand defect undoubtedly to be an ill acquaintance with natural 
operations, and an inattention to the proper application of natural 
resources. 

We may make the same remarks with regard to embanking, which 
as a scientific study, is in its infancy. Some thousand acres have 
been recovered on the Lincolnshire coast, but it has been by brute force 
rather than otherwise, and the means of applying natural resources 
to the recovery of the numerous available sites on our coasts have 
been totally neglected, though nothing would be more easy than the 
reclamation of very large districts, if adequately treated. We shall 
have oceasion, in alluding to the force of water, and the amount of 
solid matter held in suspension, to show what an immense power is 
available if properly directed. We may remark with regard to any 
hydraulic construction, that careful study is required, the contour of 
nearly every caast varies, and consequently the set of the currents, 
which form the chief disturbing forces. ‘This will be recognised at 
once, if we compare the eastern coasts of England with the west or 
with the south. Each has its peculiarities; and it is quite absurd to 
set an engineer at work in one locality, even on the groùnd of his 
success in another. How ditlerently do the tides and currents set in 
the straits of Dover to what they do elsewhere: then again look at 
the tidal current acting in St. George’s Channel, where at one end it 
has a broad entrance, and at the other is confined within the narrow 
space between Port Partrick and Dovaghadee. How dillerent is this 
from the long line of current sweeping for several hundred miles along 
the east coast. 

Were there no other motive for the study of geology by the en- 
gineer, vet the unique opportunities he has for making new discove- 
ries ought alone to incite him, In the bowels of the earth extraor- 
dinary phenomena meet his eye first, unexpected faults, slips, and 
novel fossils; in his enttings and in his tunnels, he has the means of 
perceiving the order and snperposition of strata, their depth, their 
extent, and the organic remains which characterise them, and under 
circumstances which other geologists vainly seek. It is with 
pride we point to many engineers, who have availed themselves of 
these opportunities, as the collection of railway sections in the 
Museum of Economic Geology will show, and who have rendered 
great service by many valuable discoverics and important commu- 
nications. 

With so many members of the profession devoting themselves to 
colonial pursuits we cannot too strongiy recommend to young men 
the importance of geology. As the medical man is called on in the 
colanies to find supplies of drugs and medicines, by the use and sub- 
stitution of local plants, so the colonial surveyor has to discover 
adequate materials, and to point out the resources of the district in 
which he is employed. By such exertions his value to the community 
of which he is a member, and his importauce are enhanced, and by well 
directed investigation he may much increase the produce of the 
colony, and find many advantageous means of investment on his own 
account. The discovery of coal in a colony is recognized, as a most 
valuable service, and its exploitation, either immediately or indirectly, 
gives employment to the engineer, increases his professional income, 
and affords a permanent source of occupation. 

We have now before us two works produced by Mr. Van Voorst, a 
circumstance, which to those who know his publications, will be alone 
a sufficient recommendation. Each work appears in parts. Mr. 
Ansted is Professor of Geology at King’s College, and he gives 
abundant proof in every page of his qualification for the task he has 
undertaken, The arrangement of his work, and his treatment of the 
subject rather differ from the course usually pursued, but they are 
such as to give the student a clear and well grounded acquaintance 
with the study. Mr. Ansted carefully eschews all theory at the com- 
mencement, and begins his description of the strata with the palæo- 
zoic, instead of with the tertiary, us is frequently the case. His style 
is simple, and his great endeavour is to give the learner a clear idea 
of what is before him. It is a book written, not as such works too 
often are written, for the learned mau, but for students, in which 
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the writer enters as it were into the mind of his reader, anticipates 
his difficulties, and by making himself acquainted with them is more 
easily able to remove them. ‘This is the great skill in the art of 
teaching, as in all persuasive arts, to think not of yourself and your 
own ideas, but how you can best communicate the subject to those whom 
you are addiossine The mere inculeation of a fact is nothing, you 
must make the student apprehend it and comprehend it. In attaining 
this end, we think Professor Ansted has well succeeded, and he has 
produced a work, which of all those which have appeared, is best cal- 
culated to be of service to the learner. We must not, however, be 
misunderstood, this is no cram book, no creation of paste and scissors, 
the anything good enough for the public; but carefully elaborated, 
every fact duly weighed, the knowledge and experience of the 
author brought to bear, and the latest researches recorded, even to the 
current period. 

Professor Owen is an authority in every department of compara- 
tive anatomy, known for his close and ingenious research, the extent 
of his discoveries, the originality of his views, and the keenness of his 
discrimination. Those who heard his masterly paper before the 
Geological Society on Koch’s Missourian, can well appreciate his 
powers, the skill with which he disarticulated the skeleton, showed 
its true character, and reconstructed it as the Mastodon. It did cer- 
iainly appear extraordinary that men of science should not have re- 
cognised the false articulation, when the posterior extremities were 
made to join on to the caudal vertebr@ ; the turning of the tusks up- 
wards, and the raising of the skeleton on the fore legs were shown 
to be characteristics impossible and false. His paper on the Amphi- 
therium in the work before us is no less admirable. The British 
Fossil Mammalia are arranged not according to any geological peculi- 
arities, but according to their natural classification, beginning with 
the Quadrumans, and we have perused this first part with deep in- 
terest, and strongly recommend it to all wbo are desirous of making 
themselves acquainted with this important branch of geology, so ne- 
cessary for the accurate discrimination of strata, and so valuable in its 
bearing on the higher branches of the science. 

We can scarcely conclude these remarks better than by extracting 
the preliminary observations of Professor Ansted on the power of 
water. 

“ It requires but little study to discover that every one of the most 
common and daily operations of nature is concerned more or less in 
the formation of stratified rocks. Every shower of rain that falls in a 
hilly or mountainous district, every brook or river that pursues its 
course through a greater or less extent of conntry to the sea, or is 
swallowed up before reaching the sea in some mightier stream than 
its own, every lake or pool that receives the waters of a river loaded 
with the particles of muddy soil over which it has passed, and pours 
forth at its opposite extremity a transparent stream cleared of im- 
purities, every wave tbat dashes against a projecting rock on the 
sea coast, or washes into a hollow bay, tearing and grinding away the 
solid cliff:—each one of these, together with other not less powerful 
though less frequently recurring agents, is concerned in the formation 
of new strata, and in effecting changes in the physical conformation of 
the globe scarcely less remarkable than those with which the geologist 
has to deal, and which will hereafter be described. A few instances 
of the actual extent of the effect thus produced will form a useful 
and interesting introduction to a description of geological facts analo- 
gous to them. 

“Of the many constantly recurring plienomena, which, owing to 
their perfect and undeviating regularity, attract but little notice from 
the casual observer, there is none perhaps more remarkable than the 
quantity of solid matter held for a time in mechanical suspension in 
the water of rivers and brought down to be deposited at the mouth of 
the stream, or spread over the bed of the ocean. The vast amount of 
mud thus conveyed by running water is occasionally seen in the ex- 
tensive deltas, or tracts of swampy land, at the mouths of great rivers, 
such as the Rhine, the Po, the Nile, the Ganges, &c.; in each of 
which cases the river divides into so many channels before reaching 
5 sea, that its actua] character and apparent magnitude is completely 

ost. 

“The origin of these yast deposits of rich alluvial soil must he 
sought for entirely in mud brought from the high lands or the plains 
through which the river passes, and held in suspension so long as the 
water is in rapid motion, but which sinks to the bottom when the 
current is checked. To obtain some notion of the actual quantity of 
solid matter thus continually brought down from the high land to the 
sea, an experiment was made some years ago by Mr. Leonard Horner, 
on the waters of the Rhine, the calculations founded on which possess 
considerable interest. Mr. Horner found that in the month of Angust, 
when the river was unusually low, one enbic foot of water taken fairly 
from near the middle of the river, near Bonn, supplied rather more 
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than 21 grains of solid matter, and that in the month of November, 
when the water was turbid, about 35 grains of residuum were obtained. 
Now, taking the average of these two observations, and considering 
the Rhine at Bonn to be 1,200 feet wide, to have a mean depth of 
15 feet, and to run with a mean velocity of 23 miles per hour, it 
appears that nearly 400 tons of solid matter would pass down the 
stream per hour; and that in the course of one year, between seven 
and eight thousand millions of tons would be carried along, the greater 
part of which must be deposited in Holland before reaching the sea, 
in consequence of the slow and meandering course of the river throngh 
that flat alluvial country. In the course of 2,000 years, the Rhine may 
thus have brought down euough material to form a stratum one yard 
thick, extending over an area more than 36 miles square. 

“ But the delta of the Ganges far surpasses in magnitude that of any 
European river; and is on the whole, perhaps, the most extensive and 
remarkable of all those at present forming of which we have any accu 
rate data. The head of this gigantic delta commences at a distance 
of 220 miles in a direct line from the sea, and the base of it is 200 
miles in length; the whole triangular space occupied comprising up- 
wards of 20,000 square miles, every part of which has been formed by 
deposition from the river and its tributaries. 

“The quantity of mud and sand carried by the Ganges into the Bay 
of Bengal is however, notwithstanding the vast deposit which pre- 
viously takes place, still so great, that during the rainy season when 
the stream is turbid, the sea does not recover its transparency even at 
a distance of 60 miles from the coast; and the quantity of mnd held 
in mechanical suspension is so great, that a glass of water taken ont 
of the river when at its height, is said to yield one part in four of 
mad. Calculating from the dimensions of the river and the rate of 
the current, Major Rennel has shown that during the flood season the 
weight of the mud thus brought down daily, and deposited either 
within the limits of the present delta, or at the mouths of the different 
branches, must be as much as 450 millions of tons, a quantity which is 
perhaps more readily understood by expressing it as equal to about 
74 times the weight of the Great Pyramid of Egypt, supposing that 
to be a solid mass of granite. 

“ Another instance of a vast amount of solid matter conveyed by a 
river, and spread out upon the bottom of the ocean, is seen in the dis- 
tribution of the sediment of the great river of the Amazons, At the 
point where the current formed along the coast of Africa, (a current 
which crosses the Atlantic to the continent of South America,) meets 
the stream of the Amazons, it runs at the rate of about four miles per 
hour. The stream of the river, however, preserves part of its original 
impulse, and its waters may be recognised by their muddy colour, and 
are not wholly mingled with tbose of the ocean at a distance of 300 
miles from its mouth. An immense tract of swamp is being formed 
along the coast of Guiana by the deposit of the mud thus brought 
down by the Amazons, and the shallow sea along that coast is rapidly 
being converted into land. 

“The power of water when in motion of transporting not only mud, 
but heavy bodies of considerable magnitude, is another point of con- 
siderable interest in geology, and one that requires to be stated in 
some little detail, because there are certain popular fallacies concerne 
ing the motion of heavy bodies, which tend much to confuse and mis- 
lead the judgment on this subject. 

“We are accustomed to consider weight as an absolute quality of 
certain bodies, which we therefore call heavy. Now this quality of 
weight, as the word is commonly applied, is in fact only relative; and 
in this relative sense, a piece of wood is no more heavy when im- 
mersed ip water than a balloon filled with hydrogen gas is in the air, 
each being lighter or of less weight than an equal quantity of the 
element in which it is placed, and which it displaces. In all cases, 
the actual weight of that quantity of the fluid which would have 
occupied the space filled by a solid bady, must be deducted from the 
actual weight of the body before the relative weight,—the only part 
which resists motion,—can be calculated. 

“Speaking accurately, therefore, bodies of all kinds are heavier in 
airthan they are in water, and are consequently moved with greater 
facility in the latter, than in the former fluid. It should also be borne 
in mind that the power which water possesses, of transporting heavy 
bodies, increases in an enormous ratio with the iocrease of rapidity of 
the current; and with these considerations, we shall be able to account 
for, and understand statements on record, otherwise almost incredible, 
of the effects produced by water in rapid motion. 

“ As a recent instance of effects of this kind, and one occurring in 
onr own island, I quote an account of an extensive flood, which spread 
simultaneously over a large tract of country, in Aberdeenshire, in the 
early part of August, 1829. The total length of river flooded on this 
occasion could not be less than between five and six hundred miles, 
aod the whole of the river courses were marked by the destruction of 
bridges, roads, crops, and buildings. 
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“Speaking of the river Nair, Sir T. D. Lauder relates, in a detailed 
account of this flood that a fragment of sandstone rock, fourteen feet 
long, three feet wide, and one foot thick, and which could not have 
weighed less than three tons, was carried down the river a distance 
of two hundred yards. 

“A bridge over the Dee having five arches, and a waterway of two 
hundred and sixty feet, which was built of granite, and had stood un- 
injured for twenty years, was carried away by the flood, and the whole 
mass disappeared from the bed of the river. 

“ t The river Don,’ says Mr. Farquharson, describing the effects of 
the same flood, ‘has, upon my premises, forced a mass of four or five 
hundred tons of stones, many of them weighing as much as two or 
three cwt., up an inclined plane, rising six feet in eight or ten yards, 
and pe them ina rectangular leap, about three feet deep on flat 

round. : 

a The gradual wearing away of solid rocks, by the action of water 
passing over them, is another cause constantly tending to destroy ex- 
isting inequalities of the surface, and deposit the materials in beds at 
the bottom of the sea. In one instance on record, a torrent of hard 
blue lava, ejected from one of the craters near the summit of Mount 
Etna, had crossed the channel of the Simeto, the largest of the Sicilian 
rivers, and bad not only occupied the chamnel, but crossing to the 
opposite side of the valley, lad accumulated there ina rocky mass. 
The date of this eruption is supposed to be 1603; and, at any rate, it 
is one of the most modern of those of Mount Etna; but now, after the 
lapse of little more than two centuries, the river has cut a passage for 
itself through the lava from fifty to one hundred feet wide, and in 
some parts from forty to fifty feet deep. 

“But the power of marine currents, and the ceaseless dash of the 
waves of the ocean, are much more striking in their effects than the 
quiet action of a river. As instances of this, the condition of the 
various promontories of chalk, on the south coast of England, and the 
opposite coast of Normandy, is too well known to require more thana 
passing allusion; but on the northern and more exposed shores, both 
of the main land and the western Islands of Scotland, this power is 
exhibited on an extremely grand scale. Ino what is called the Grind 
of the Navir, in the Shetland Isles, the sea is constantly widening a 
passage it has cut for itself, through cliffs of the hardest porphyry, 
tearing down huge fragments of rock, and depositing them at a consi- 
derable distance. In this way, from time to time, islands have been 
separated from the main land, and the islands themselves split, as it 
were, into shreds; until at last even these bare bones, the skeleton of 
what was one land, have also been swept away, the last victims to the 
restless violence of moving water. 

“ The ordinary force of marine currents is also, under some circum- 
stances, very remarkably shown. During the erection of the well- 
known Bell Rock lighthouse, at the mouth of the Tay, six large blocks 
of granite, which had been landed on the reef of the Bell Rock at low 
water, were, on one occasion, removed by the force of the sea as the 
tide rose, and thrown over a ledge to the distance of twelve or fifteen 
paces ; an anchor weighing about twenty-two hundred weight being, 
on the same occasion, thrown upon the rock. 

«“ Along the whole of the eastern coast of England the waves are 
ceaselessly occupied in washing away the different projecting head- 
lands that stretch into the sea. In various places in Yorkshire, Nor- 
folk, and Suffolk, houses, churches, and even whole villages, are, from 
time to time, swallowed up, and the advance of the sea is sometimes 
extremely rapid. At Sherringham, in Norfolk, a house was built in 
1805 at the distance of fifty yards from the cliff, which, however, has 
receded so rapidly, that in the year 1829, after the lapse of less than 
a quarter of a century, there remained only a very small garden be- 
tween the house and the sea, as much as seventeen yards of cliff having 
been swept away in the course of the five last years only. Inthe 
harhour of the same port (Sherringhain) there is now at one point a 
depth of twenty feet of water, where, less than fifty vears ago, there 
stood a cliff fifty feet high; and a little further to the south, where 
the cliffs are composed of alternating strata of clay, gravel, loam, and 
sand, large tracts of land are not unfrequently swallowed up by the 
sea, being undermined by the waves, or by springs of water rising and 
penetrating between the beds. Many other extensive landslips have 
occurred, [rom time to time, on the south coast of England, and also 
on the western coast, where the county of Cheshire has suffered a loss 
of many acres of land between the Mersey and the Dee, by the gradual 
advance of the sea npon the abrupt low cliffs of red clay and sand.” 


Illustrations of Baptismal Fonts. London: Van Voorste Parts 


IL, LL, and IV. 
WE were pleased with the first number of this work, but we are 
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still more gratified with its progress. Now that ecclesiastical archi- 
tecture is carried ont in its details, that it is considered not enough to 
design the shell of a church, but it is required that its parts and its 
fittings should be in some degree appropriate, great convenience 
will be felt in having accessible manuals for study and reference. Mr. 
Weale has done much good in publishing so many examples of stained. 
glass, brasses have been taken up by the Camden Society, and fonts 
by the present publisher. Pulpits, moreover, will be found not un- 
worthy of notice ; abroad, especially in Holland and in Belgium, many 
beautiful specimens of carved pulpits exist, which may be advans 
tageously studied here. {ndeed a record of the many admirable spe= 
cimens of carving in wood and in metal would be highly valuable, as 
for instance, Grinling Gibbons’ works, which, we believe, have never 
yet been published, though recognized on all hands as masterpieces 
of art. In London, especially, we have many admirahle specimens of 
this artist, which, with the growing taste for ornament, might he ad» 
vantageously studied. 

Of course ina work on baptisinal fonts, the delineations are the 
grand thing, description amounts but to little, and we are consequently 
restricted in our notice of the work. We can but describe its general 
character, which seems to be that of careful and accurate delineation, 
at the same time that a highly artistical effect is produced, and the 
result is a work valuable for reference, and ornamental in the library. 
We are glad to see that it is in contemplation to give a classed index 
at the end of the work, so that the several specimens of Norman, 
Early English, and Decorated may be bound together, and more cone 
veniently referred to. The publisher has also very prudently given a 
list of those gentlemen who have communicated drawings, which is 
very long, and we regret to see includes the names of only four archi- 
tects. The metropolis has only contributed one architect, and we 
think this, to some extent, a reflection on the profession, for it is to be 
supposed that in the course of their studies they must necessarily have 
examined the many admirable works of antiquity in their several 
neighbourhoods, and have formed drawings of them. This argues but 
little for the love of art, and zeal for ditfusiog knowledge, existing 
among the great body of architects. The amateurs far out-number the 
architects, and the clergy are upwards of thirty in number, showing a 
laudable zeal for the promotion of art, and for the honour of the edi- 
fices in which they respectively officiate. In fact, the number of ladies 
who have contributed drawings seems to be about as large as that 
of architects, while the drawings communicated by the ladies are 
much more numerous. This is not creditable to the architects, and 
we hope it will be remedied. Indeed if any charge can be rightly laid 
to the door of the architects we fear itis that of a want of public 
spirit. They are never forthcoming on any great occasion, they give 
nothing to the public they can avoid, and publish little of any value. 
The greatest jealousy exists as to communicating accounts of their 
works and designs, and notorious examples frequently occur of public 
servants setting the public voice at defiance, and refusing to submit 
their designs for important edifices to open and candid scrutiny. The 
publishers complain that the architects, though a richer body, do not 
subscribe adequately to professional works, but that they are beaten 
hollow by the engineers, in the proportion of three to one. It is also 
to be observed that at the Royal Institute of British Architects the 
preatest deficiency of original papers is evident, and the managers 
are obliged to get up papers on antiquities, and on books pub- 
lished by other people. The most valuable papers in their “Tran- 
sactions” are by Professor Willis, and other laymen. Yet, under 
such circumstances, a morbid jealousy of the acquirements and inter- 
ference of amateurs, and of the criticism of the press, exists on the 
part of many members of the architectural profession, when it is evi- 
dent that there are small grounds for the assumption of professional 
superiority, and that it is of the greatest importance that the public 
voice should be brought to bear as an excitement to exertion. It may, 
too, be safely pronounced that the majority of works treating of archi- 
tectural antiquities have emanated from laymen. In what other pro- 
fession can such a state of affairs be found? Surely not in engineer- 
ing, in medicine, at the bar, but all going unequivocally to prove a 
want of disposition on the part of architects to comply with their 
responsibilities as members of a noble and enlightened profession. We 
say this with no desire of offence, but because we feel the facts strongly, 
and are desirous of seeing a remedy applied to such a state of affairs 
by the vigorous exertions of the profession, The architectural pro- 
fession is in a serious position, the public voice has virtually pro- 
claimed it inefficient in the performance of its public duties, and has 
required a greater originality of design, and a more intellectual treat- 
ment of details. A spirit is abroad among the clergy, and among the 
educated and intelligent of the community, which exacts much more 
iutellectual labour than architects have been accustomed to ativrd, and 
it becomes them to comply with the reasonable demands of the public 
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Tt should be recollected that Michael Angelo, Philibert de YOrme, and 
Sir Christopher Wren, not to enumerate other names, were not originally 
architects by profession, and yet they have produced works, which 
whatever technical defects they may possess, yet by their originality 
they have obtained fame inall times. As it is, the movement for the 
resioration of Gothic architecture has been entirely extra-professional, 
the great zeal manifested for it now is by the clergy, and in this, as in 
other departments, it is but a short step from the theory of the ama- 
teur to his practical exertions. If the architects once teach the public 
that their professional title is but a name, farewell to all their glory, 
and we cannot say that such a result is either impossible or far distant. 
One thing is very evident, that architects, as was observed at the 
Institute on a recent occasion, are behind the age, and they must bestir 
themselves strenuously. 

To return to the “Nlustrations of Fonts,’ we are pleased to find 
such a long list of drawings already received, promising a valuable 
and extensive series, and also that the editor has formed a considerable 
list of fonts lying in a desecrated state, and also of those once dese- 
crated, but now restored, the publication of which is promised ina 
forthcoming number. We strongly suspect that the editor isa clergy- 
man, for the vigour and energy he displays are not characteristic of 
the architectural profession. We are pleased to find noticed in the 
numbers already published so many instances of the restoration of 
desecrated fonts, showing a landable and energetic spirit on the part 
ofthe clergy. Indeed it appears that the clergy have been most ear- 
nest in affording information, whenever applied to. 

The number of Norman fonts is considerable, several of them from 
Cornwall, which we believe are rather later in date than is generally 
assigned to the Norman period, for Cornwall was much behind the 
Saxon parts of the Island. At Keysoe, in Bedfordshire is an early 
English font baving an ancient inscription as follows :— 


“ TRESTY! :KEPARHIC IPASSERVI 
PVRLEAL MEWAREL PRIEV ; KE 
DEVPARSA GRACEVE RREYMERCILIFACE AM. 
which forms a distich running thus in modern French :— 

Restez; qui par ici passerez 
Pour âme de Warel priez: 
Que Dieu par sa grace 
Vraie 


: merci lui fasse. Amen” 
or Voir 


Now we are inclined to give a different reading of the last line. It 
is tolerably evident that it cannot be either VRAIE or voir, neither 
agree with the sense or the orthography. The word is VEURREY, and 
it is probably some irregular inflexion of the verb vouloir, perhaps 
voudra, vewillera, or veurllerail, contracted to VEURREY. The two 
latter lines according te us would read— 


“ Que Dieu par sa grace 
Voudra merci lui fasse.” 


A Hand-Book for Plain and Ornamental Mapping, and Engineer- 
ing Drawing, used by Surveyors and Civil and Mechanical Engineers. 
By BENJAMIN P. WitME. Part V. 


We have before had occasion to allude to the utility of this work, 
and are glad to see that Mr. Wilme continues his labours so usefully ; 
we must, however, remark that we do not approve of the colouring in 
every instance as adopted hy Mr. Wilme; for example, in one of the 
plates, stone ashlaring is shown of a tint usually introduced for brick- 
work ; again, we must observe, that sufficient pains have not been 
taken with the plate of “Signs used in Mapping,” many of them are 
drawn very carelessly ; this should not be the case with a work that is 
professedly to be an examplar of reference. 


PROPOSED SUPPLY OF WATER AND RAILWAY AT BERLIN. 
(From the Allgemeine Preuszische Zeitung.) 


Since railways have been conducted throngh mountains and over deep 
valleys, proposals for gigantic works have been listened to with less doubt 
and astonishment. A project is now spoken of for Berlin, which, if com- 
Be Would he one of the most magnificeat hitherto possessed by any 
capital. 

lt is well known that Berlin is not yet provided with water-works like 
London, Paris, and other cities, for the purpose of extinguishing fires, clean- 
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sing the streets and other objects. It has heen found, after many enquiries, 
that those arrangements which have been adopted in places where nature 
supplies water from elevations, cannot serve as models for our flat country. 
Subterranean conduits are nothing more than the gradual extension of works 
separately undertakea and executed without regard to the future. In places 
where a perfect system for the supply of water has to he established at once, 
to its whole extent, aqueducts give a more perfect means of conduction than 
pipes, which always occasion a continnal disturhance of the pavement of the 
streets. Aqueducts, however, would be too expensive for Berlin if they 
were not at the same time directed to another and more important purpose, 
viz., the introduction of railways into the city. At Paris a circular road is 
intended to be formed round the city, for the purpose of connecting the 
different lines of railway. For Berlin it is proposed to introduce, instead of 
a circular line of rails, a system of viaducts, passing through the centre of 
the town, where, by crossing each other, they will connect the termini of 
different reads. This mode of uniting onr railways will have many advan- 
tages over the circular plan, which would interfere with the outlets from the 
town. Luggage cars will, hy this arrangement, he dispatched between 
Leipzig, Breslau and the Baltic, without being uoloaded at Berlia. These 
railways within the town will, however, hesides the principal object of their 
adoption, supply the place of cabs and omnibusses, like the Blackwall and 
Greenwich railways of London ;—they will connect the distant parts of the 
town with each other, and lessen the distance to the centre. The small 
stations, which will have to be constructed for each of these railways, as 
near the centre as possible, and to an equal height with the viaducts, and 
according to the models of the Blackwall, Greeawich, and Eastern Counties 
railways of London, will cover a considerable portion of the building ex- 
penses, as the lower parts of these structures will be used for waiting reoms, 
workshops, meal and corn hails, and other purposes. For the completion of 
this grand design, the railway viaducts will also be aqueducts, for the supply, 
in any direction between the different parts of the town, of high-service 
water for extinguishing fires, watering the streets, &c. The viaducts will 
rise with the common gradients of 1 in 100, or, supposing wooden. rails ta 
he employed, of 1 in 20. The required height will be gained after their 
entrance upon the waste lands in the town, and they will be maintained at 
the height necessary for the supply of the water, which will he raised by 
steam engines from the river or from wells. The water may be further dis. 
tributed from the aqueducts throngh stone pipes, which, from the cheapness 
of the material, may be placed on both sides of the street; and as there wilt 
be little necessity for repair, there will be few occasions to interrupt the 
trafic. A greater width will be required for the railway viaducts than for 
the aqueducts, and this surplus space will save the necessity of constracting 
large reservoirs for the head of water, the formation of which would be 
yery expensive in the absence of high grounds. 

But Berlin, with the slight fall of its site, wants a greater quantity of 
water, for the purpose of cleansing its streets, than cities with a considerable 
descent. This will be cconomically supplied by using the water raised by a 
steam power of 1000 horse, in its descent, for the purpose of machinery in 
manufactures and workshops, an arrangement which we cannet now more 
minutely describe. Thus the intended werks will unite a complete supply of 
water, the shortest possible connexion of the railways terminating in Berli 
an omnibus communication with the different parts of the town, and a disa 
tribution of steam power similar to the supply of gas or water. l 


GEOLOGICAL SUBMARINE RESEARCHES, 


At the Royal Institution, Teb. 23, Professor Forbes gave a lecture “ Om 
the light thrown on Geology by Submarine Researches.’ Having alluded tœ 
the researches of two Italian naturalists, Donati and Soldani, who dredged 
the Adriatic abont the middle of the last century, Prof. Forbes entered on 
the important inferences which he had derived from similar investigations in 
the Irish Channel, and in the Archipelago. His first conclusion was, that 
marine animals and plants are grouped, according to their species, at particular 
depths in the sea, each species having a range of depth appropriated to itself. 
Prof. Forbes illustrated this assertion by a diagram, indicating the plants and 
animals respectively inhahiting what he termed the ditterat zone, whick 
extends immediately from the coast—the lanrinarian zone, where the hroad- 
leaved fuci are most abundant—the coralline, in which there is an as- 
semblage of mollusca, especially bivalves and corals, and the deep sea coral, 
so called because in it only we find examples of large corals on the Britisk 
shores. Prof. Forbes next alluded to the fact of the number of species 
diminishing according to depth, so that hy gaining an accurate knowledge of 
the Fauna and Flora, appropriated to various sea-bottoms, the naturalists 
can infer their depth—no plants are found below 100 fathoms, and the 
probable zero of animal life is at 300 fathoms. Sedimentary deposits below 
this depth are consequently destitute of organic matter. This circumstance 
bids the geologist to be cautious in inferring that any stratum was formed 
hefore the creation of animals, on no other acconnt than that it is devoid of 
organic remains: he should rather conclude from such deficiency, that the . 
stratum was deposited in very deep water—Prof. Forbes next remarked that 
British species are found threughout the zones of depth in the Mediter- 
ranean Sea; but that in that sea, the proportion of northern testacea in the 
lower zones greatly exceeds that in the upper, so that there is a representa 
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tion of climates, or parallels of latitude, indepth. The fonrth preposition 
advanced by the Professor, was, that all varieties of sea-hottom are not 
equally capable of maintaining animal life. The sandy parts are usually the 
desert ones. Hence the scarcity of fossils in sand-stone: thongh traces of 
worms (which inhabit the sand) are found in ancient sand-stones, As each 
animal is not able to live, except on its own locality, thase marine animals, 
as the scallop, which are gregarious, deteriorating the ground when they 
increase beyond a certain extent, die; then the place becomes silted up, the 
ground changes, and another race occupies it. This fact explains the phe- 
nomena of distribution of organic remains in rocks—i. e. their being gronped 
together in separate strata, fossilliferous strata alternating with thase which 
are free from organic remains.—Prof. Forbes proceeded to observe, that 
such animals as are common to many zones of depth, are those which have 
the greatest horizontal range in space, and are generally those which are 
present in the tertiary deposits; and thus it is that the most generally- 
distributed fossils are such as are found in the greatest number of formations ; 
because these are necessarily the most independent of destroying influences. 
But, on the other hand, as the elevation or depression of strata to a very 
small extent would destroy the species peculiar to any zone, or to the zone 
above or beneath it, it becomes an important inquiry how this destruction is 
compensated. Jo dealing with this question, Prof. Forbes announced a most 
important law in zoology, one altogether new to ourselves—viz. That the 
mollusca migrate. He discovered by his own observation, that this is the 
case eyen with the limpets, the most fixed of all species. This migration 
occurs in their egg-state, when the ova are strung together, and floated over 
the ocean, from shore to shore. In the larva state they are swimmers. In 
fact, they commence their life in a form closely analogous to that which is 
permanent among the pteropods. But, though in this state they can live in 
any zone, they cannot arrive at perfection except in the peculiar zone to 
which they are adapted. This accounts for the very imperfect shells of pre- 
maturely dying mollusca being found at a low depth. Professor Forbes con- 
cluded his communication by noticing its bearings on the views of the most 
eminent geulogists of our time. Ist. With regard to Mr. Lyell’s principle 
of distinguishing tertiary strata by the per-centage of recent species in each. 
This is confirmed by Prof. Forbes’s investigations; only in using Mr. Lyell’s 
criterion, the element of depth, which gives climatal charactcr in living 
animals, must be taken into account. 2nd. Prof. Forbes next noticed that 
Sir H. De la Beche had hypothetically anticipated, what his researches esta- 
hlished, the representations of climates and depth, ten years ago. 3rd. He 
lastly ascribed to Viscount d’Archiac and M. de Vernenil, the credit of 
having announced (what he bad observed and mentioned in the course of 
his communication) that species which are found in a great number of 
Tocalilies, and in very distant countries, are always those which have lived 
during the formation of several successive systems. 


SULPHATE OF BARYTES. 


A correspondent of the Atheneum observes that there is a beautiful white’ 
as all artists know, made from the earth called Barytes. The pigment is 
called “constant” or “ permanent white.” If the “ quick,” or “setting,” 
properties of lime, are not essential to the art of fresco painting, or stuccos 
and washes in house decoration, I would snggest the use of the sulphate of 
barytes instead. It is, in itself, a most brilliant white, and from the expe- 
rience of artists, is known to mix with most colours, without altering their 
properties. lt may not he generally known, that this earth (in the sulphates) 
is found in large veins in different parts of the connty of Montgomery, and 
is thrown out in large quantities by the miners in the lead mines. It is 
found, also, in Shropshire (bordering on Montgomeryshire) in the hills called 
Stiperstones, in a mine called Soailback. It is a mineral which was con- 
sidered of little use in the county of Montgomery till the last few years, 
when a person, of the name of Maguiness, rented a vein of the sulphate of 
barytes, and converted old flour mills, at Pool Quay, (in Welshpool) into mills 
for grinding this beautiful mineral, which is of a dazzling white when ground. 
It is put in barrels, and shipped in great quantities for America, where it is 
used in the composition of china, This sulphate of harytes is indestructible, 
nninfluenced by damp, foul air, time or light, and seems to he a substance, 
both from its durability and extreme beanty, peculiarly fitted for honse de- 
coratinns, when the vehicle is not oil. The carbonate of harytcs is, as all 
chemists know, of a most poisonous nature, bnt the snlphate, being insolnble, 
is perfectly harmless. It has been used, since Mr. Wedgewood first applied 
it, in the composition of china, but it seems a pity that such a beautiful sub- 
stance should he applied solely to that use and the pigment used by artists, 
if it can he applied more generally in paintings, where water and size are the 
vehicles, and in house decorations. The New Houses of Parliament will 
afford scope for its use, if these suggestions prove practicable. 


The annual exhibition of the works of art was opened at Paris on Friday 
the 15th instant. The catalogue comprises 2423 articles, or 826 more than 
in 1843—namely, 1808 paintings and pictnres, 348 miniatures, water colonrs, 
paintings on porcelain, &c.; 24 works of architecture, 133 of sculpture, 59 
engravings, and 21 lithographs. 
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ST. STEPIIEN’S CATHEDRAL, VIENNA. 


In the Journal of last January we gave an abstract of a paper by Mr. 
Higgins, read at the Royal Institute of British Architects, on the recent re- 
storation of the spire of St. Stephen, at Vienna (the Dom-Kirche), respecting 
which a correspondent of the theneum has forwarded the following com- 
munication :— 

“ As some recent interest about the Dom-Kirche of Vienna seems to have 
been created among both your readers and writers, perhaps a few notes, 
taken on the spot, and before the ‘cast-iron’ restoration, will prove accept- 
able also; they pretend to no other merit than those advantages may give 
them, for I had no intention of printing my pocket-hook, when filling it with 
such brief, hurried, and meagre memoranda. The Great Tower of St. Ste- 
phen’s is steeple-capt, very high and noble, but the top leans much from its 
original position; it is carried up by canopies and pinnacles, the former on 
an onter plane of decoration, like net-work hung over the spire itself: the 
crocketting (as usual thronghont German Gothic) is inelegant, has a Jarded 
look, and reminds one of holdfasts instead of ornaments. Mem. crockets 
should never appear stuck on but growing out of, what supports them. ‘The 
west front is Lombardesqne in character, being decorated with small ani- 
mals—a phase of Byzantine, or rather Romanesqne; its portal (the ‘ Giant’s 
Gate’) consists of several round-headed arches under a pointed one, hnt 
this last perhaps altered from circular, and all sustained by slender 
columns, which, as well as the snperincumbent arches, are wrought over 
with lozenge reticulation, or platted over with reeds, not with zigzag nor 
any other peculiar Norman or Saxon embellisment. The east end has a 
double apse, one part of which forms the choir, and both parts are polygonal 
ia ground plan. The choir is battlemented with trefoil ares, the nave with a 
parapet of flowing open-work. Buttresses run ¢hrough the cornice quite 
round the church, and rise into crocketted pinnacles, many of which are now 
deficient. The nave has several gables on its sides, now filled up, except one 
of beautiful tracery. The roof is tiled in lozenges and letters. made by di- 
versified colours—another German techtonic fashion that should become 
English too, as our monotonous red roofs present the ugliest bird’s-eye view 
possible. Correspondent to the great steeple-tower at S.E. stands an intended 
but unfinished duplicate at N.W.; besides these there are two smaller towers, 
octagon, and set over gable ends, which appear on the west front. North 
and south of these towers run the aisles, exhibiting a much more modern cha- 
racter, as the towers themselves have a Normanesque air. Thus two lines of 
corhelling (a tahle snpported hy trefoil arcs with bosses for corbel-heads) 
adorn the lowermost story, while above these are ‘three plainer lines (the 
common Norman table on small arcs without any heads beneath them). 
Outside the church, at its base, some curious tombs, like rectangular mantel- 
pieces of reeded mouldings, which another triad of reeds, but cnrvilivear, 
interpenetrates, where it meets their jambs and crosses, arch-wise or rhumb- 
wise, their lintels. Interpenetration could not well push its preposterous 
ingenuity farther; Nuremburg doorways often present :similar examples of 
it—to be avoided. St. Stephen’s Cathedral is neither whitewashed nor 
painted within, but impressive from gloom, and the fine, soft chiaroscuro 
prodnced by darkness stamping itself in visible masses upon the grey co- 
Inmns and walls, yet leaving portions of both to dawn here and there 
throngh it. Sundry additions of varied Gothic, such as chapcls, screens, 
&c. enrich the effect. Transept narrow and short; chance] of deep-tinted 
wood, well carved, and harmonizes well with the edifice, both as respects 
character and colour. The columns all massive, composed of numerous 
rounds and hollows, rise pictnresqnely from altars at their basement (these, 
however, are low-classic). Except in the choir, whose nave and aisles have 
the same height, this church does not bear ont Mr. Whewell’s assertion that 
it exemplifies a late system of Gothic vaulting, for the nave is highest else- 
where, thongh but hy a little; generally, the interior has neither the ele- 
vation, lightness, nor openness he attribntes to edifices thus constrncted ; it 
has his last characteristic indeed—absence of aclerestory. The choir exhibits 
plain diagonal ribs on its roof, all the rest of the church complex intersec- 
tions. With regard to the windows they had mixed geometrical and flowing 
traceries; those in the body have now modern sashes and square panes : 
those in the side chapcls of the apses arc mostly built up, but some retain 
their old rich painted glass, very splendid, yct very sombre.” 


THE ISTHMUS OF PANAMA. 


Mr. Wuesiwrtent lately read a paper at the Geographical Socieiy show- 
ing how an easy line of communication might be made between the Atlantic 
and Pacific Oceans, over the Isthmns of Panama. 

Mr. Wheelwright, from his long residence in that part of the world, was 
perfectly acquainted with the conntry. After discussing some of the routes 
that had been proposed as lines of communication, whether by canal or 
otherwise, between the Atlantic and Pacific, Mr. Wheelwright gives the de- 
cided preference to the line hetween Chagres and Panama, the line ia fact 
which had been explored and described by Colonel Lloyd. The Chagres 
river cannot easily he ascended by sailing vessels for various reasons, but 
properly constructed steamers of six or seven bundred tons burden may cross 
the bar to ascend as far as the confluence of the Trinidad, at all times and 
seasons. From a height, atthe juuction of the Trinidad, the line pointed 
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out by Lloyd is distinctly seen to he free from any continuous heights, and 
from another elevation at Gorgona, on the Chagres, the line, which ruus 
about five miles to the westward of the latter town, is again seen to be un- 
interrupted hut by small isolated hills, The road from Gorgona to Panama, 
good in the dry season, is muddy after the rains, though always practicable, 
and an omnibus might be driven along it hy merely clearing away the trees. 
This road passes over the head waters of streams flowing into the two oceans, 
and such is the level, that the traveller canaot perceive any division between 
them. The level nature of the ground thus estahlished, Mr. Wheelwright is 
of opinion that, whatever ulterior plan may he decided upon, a road should 
first be constructed as near the level line as possible, hoth with a view to 
future labours, which such a road would great facilitate, and for the purpose 
of au immediate intercourse hetween the two oceans. This road should 
commence at the junction of the Trinidad with Chagres, to which place the 
steamers would ascead without stoppiag at Chagres: thus no risk from 
climate would he incurred, and the whole detention on the Isthmus would 
not exceed a few honrs—goods conld he transported with celerity and easily 
at a trifling expense. Excellent timber, and a most usefn} liana are abundant, 
as are also provisions, which are cheap: labour is likewise cheap, and coal, 
when wanted, is found in great abundance, and of good quality, extending 
across the Isthmus from Boca del Toro to St. David. 


RAILWAYS. 


RESOLUTIONS ORDERED By THE House or COMMONS TO BE PRINTED, 
Mancu 4, 1844, 


Ordered, 1. That in each case where bills are now pending to authorize the 
construction of new lines of railway, competing with one another, such bills 
be respectively referred to one committee. 

2. That the committees for the consideration of such bills be specially 
constituted. 

3. That bills now pending to authorize the construction of new lines of 
railway, which will compete with existing railways, be in like manner referred 
to committees specially coustituted. 

4, That snch committees be composed of five members, to be nominated 
hy the Committee of Selection, who shall sign a declaration that their con- 
stituents have no local interest, and that they themselves have no personal 
interest, in the bill or bills referred to them, and that they will not vote on 
any question which may arise without having duly heard and attended to the 
evidence relating thereto; and that three shall he a quorum. 

5. That a select committee be appointed to consider which of the pending 
railway hills shall he deemed competing bills, according to the foregoing 
resolutions, 

6. That such select committee he composed of five members, of whom 
three shall be a quorum, and that the committee have power to send for 
persons, papers, and records. 

7. That such of the standing orders as relate to the composition of the 
committees on private bills and the orders consequent thereou, be suspended, 
so far as regards competing railway bills pending in the course of the present 
session. 

J. 1L{Lry, Cl. Dom. Com. 


CARRINGTON BRIDGE, NOTTINGHAM. 


Sin,—In your last paper, No. 84, page 90, there are some observations on 
this bridge referring to the flatness of the arch in the cast iron ribs, which 
have a versed sine of 5ft. in a span of 70=1 in 14; the arch is stated, by the 
writer, to he the flattest he is aware of. 

I beg, therefore, to inquire of you, or such of your readers as may he able 
to answer the question, what is the span and versed sine of the cast iron 
bridge over the river at Boston, Lincolnshire. Ft is now upwards of 30 years 
since I saw it, but (judging only from memory of the latter, and from the 
drawing given in your Journal of the former) I think Boston bridge must be 
the flatter of the two, but I believe it it not so large a span. But of Boston 
bridge some of the ribs were fractured when I saw it, and when I fancy it 
had not been long erected. 

1 am, Sir, your obedient servant, 
A Sunscriner. 

March 2, 1844. 


STEAM NAVIGATION. 


Mr. Blake, the master builder at Portsmouth Dock-yard, is ordered by the 
Admiralty to prepare plans for constructing another 50-gun frigate, of the 
same tonnage (2,000) and dimensions as that already ordered to be laid down 
here. They are to be named the Leander and Shannon. 

. The Prometheus steamer, Lieutenant Pasco, arrived at Devonport on the 
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11th March, from her voyage with the Penelope. She was disabled in one of 
her hoilers hefore she reached Madeira, where she remained six days. Soon 
after she left Madeira for this port her other hoiler became damaged. On 
the 17th March she arrived at Portsmouth. She will proceed to Woolwich 
to he repaired. 

The Vulture first class steam-frigate was undocked at Sheerness on the 
13th March, and now remains in the basin. 

The Dedalus, 42, a frigate of the old school, same dimensions as the 
Penelope, was ordered from Sheerness to Woolwich to be cut down to a fush- 
deck corvette, to mount 18 32-pounders, of 56cwt. 

The Penelope, 22, Captain W. Jones, left Lishon on the 5th March for the 
coast of Africa. Every letter received from her officers and crew brings fresh 
complaints of the miserable discomforts experienced hy them, and pronounces 
her an utter failure as a first-rate steam frigate. 

The coating of the hottom of the Shannon frigate, at Sheerness, with the 
marine glue is just completed, i 


PROCEEDINGS OF SCIENTIFIC SOCIETIES, 


ROYAL INSTITUTE OF BRITISH ARCIIITECTS. 
Marck 4.—Wi.u1amM Tite, Esq., V.P., in the chair, 


A paper was read “ On the Architectural Nomenclature of the Middle Ages,” 
hy the Rev. R, Wittts. This paper is a portion of a work on which Professor 
Willis has heen for some time engaged, aud in which he proposes to ascer- 
tain the architectural terms of the middle ages, and to trace the origin of 
many technical words in use at the present day. The Itinerary of William 
of Worcester contains many examples of such terms as were in use in the 
fifteenth century, especially in a detailed description nf the churches of St. 
Stephen and St. Mary Redcliff, at Bristol—but althuugh this document has 
Yong heen in print, nobody hitherto appears to have thought of comparing 
the descriptions with the existing bnildings—a process to which they have 
been submitted by Professor Willis with satisfactory results, the coincidence 
being found perfect. By this means, the names of several mouldings have 
been fixed beyond a donbt. With regard to the terms applied to the members 
of classical architecture in the present day, few are found of classical origin 
ia any language in Europe, the architects and writers of the Renaissance 
having generally applied the terms in common nse, with the exception of 
Alberti, who affected to call everything hy a new name, and invented for 
himself a Latin nomenclature which has never heen adopted. Of the Vitru- 
vian terms, few have been retained, since his early translators, beiag for the 
most part practical men, and writing for practical men, having naturally made 
nse of their own mediaeval words, applying them to the classical mouldings, 
In fact, the names of mouldings to he picked out of Vitruvius, who has not 
written expressly on the subject, are neither complete nor very intelligihle, 
and a distinction is to be made hetween the names he applies to mouldiags 
derived from their form, and those which are due to their place or mode of 
comhination. These terms Professor Willis calls the sectional and functional 
names, and much obscurity has rested upon the words used hy Vitrnvins 
from inattention to this poiut. The nomenclature in use in England at the 
present day is of a very mixed character, and has arisen from the different 
media, Italian, French, or Dutch, through which a knowledge of the great 
masters reached us during the seventeenth century. 


March 18.—E. B. Lamn, Esq. in the Chair. 


The following papers were read— 

1. “ Some observations connected with Hampton Court Bridge, and the 
adjacent parts of the River Thames,’ by C. Parker, Esq., Fellow. It 
appears, that as late as the year 1750 there was no communication hetween 
Hampton Court and the opposite bank, except by a ferry; for we learn, by 
an act of parliament about that date, that J. Clark, who possessed the manor 
of East Moulsey (from the reign of Charles I1.) was empowered to erect a 
bridge across the river, from East Monlsey to Hampton Court. The bridge 
was erected from the designs of S. Stephens, by B. Ludgator, and was 
opened in December, 1753. That bridge, however, did remain up long; for 
having been bnilt too slight to stand, or to resist the concnssion of the 
passing craft, it was subsequently taken down. On its removal, the present 
bridge was erected, and althongh it has been repaired several times, the ori- 
ginal form of its construction is still preserved. It is built of oak, supported 
by ten piers of the same material; the length is about 350 feet, and the 
breadth 18 feet. In 1841, it appeared that material alterations had been 
made in the current of the river, by the coustrnction of Monlsey Lock, 
about the year 1817, and subsequently (about 1833) the construction of two 
wooden embankments, projecting from the north bank of the river, by 
which the width of the stream was reduced one-half. These ohstructions 
had caused snch an alteration in the direction of the current aud the rapidity 
of the stream, as tu occasion, not only a disruption of the hanks and the 
bed of the river, but likewise much iojury to the bridge itself, from the craft 
heiog frequently driven with violence against the piers. Extensive repairs 
were in consequence found necessary. The main piles were strengthened 
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with additional ones, the decayed portions were removed, and the whole 
bound together with wrought-iron chaiu-bars. Proper precautions were 
taken to retain the chalk in the piers, and the gravel of the platform was 
reduced in thickness I8 inches, in order to lighten the superinenmhent 
weight; and the structure, though still presenting a somewhat disjointed 
and sunken appearance, is now firm and compact. 


2. “ On the Chancet of Ringwood Church, Hants,” by Mr. F. J. FRANCIS. 
This chancel, 50 feet long and 22 feet broad, is (as appeared from the draw- 
ings exhibited) a fine specimen of the early pointed style; and, although, 
like the rest of the church, it has suffered from continued neglect, spoliation, 
and bad taste, enongh remains to prove, that the avcient builders had be- 
stowed on it no ordinary portion of ingenuity and skill, The peculiar fea- 
ture is the nnmber of windows which it contains, there being a series of 
eight lofty, narrow lancet windows on each side, with deep splays, some of 
which bear traces of painted decorations, with a fine triple lancet at the east 
end, making a total of nineteen. The peculiar features of the style are well 
carried out in all the details. The caps and bases of the slender Purbeck 
pillars, which separate the splays of the window at the east end, are in the 
purest taste; indications of similar pillars are to be found between the win- 
dows on the north and south side. 


THE ROYAL SCOTTISH SOCIETY OF ARTS. 
February 12.—Professor Trax, M.D., F.R.S.E., President in the chair. 


The following communications were made :— 

1. (Part IT.) Observations on, and Improvements proposed in, the Ventilat- 
ing and Warming of Factories. By Robert Ritchie, Esq., C.E. Mr. Ritchie 
continued his exposition of the modes in use for warming and ventilating 
factories. Ile showed the diversity of opinion which exists on the subject of 
ventilation, some being in favour of an upward, and others in favour of 
downward, withdrawal of the vitiated air. He also showed, from the opinions 
of many scientific men, the advantages, as regards saluhrity, to he derived 
from not separating the ventilating from the warming process, &c. 

2. Account of a Cheap and Portable Seif-Register-Tide-Gauge. Invented 
by John Wood, Esq, of Port-Glasgow. Communicated by John Scott 
Russell, M.A., F.R.S.E., C.E. One of these tide-gauges and examples of its 
work were shown. This is a very beantiful, simple, cheap, and portable tide- 
gauge. It can be packed in a box of abont two feet square, costs about 22, 
ouly, and registers by a pencil on a cylinder of paper the total rise and fall 
of the tide for a month at atime. By a simple addition, costing only 20s. 
more, where there is a clock at hand, it can be made to register the state of 
the tide at every period of time. The machine was much admired for its 
simplicity and cheapness, and was referred to a committee. 

3. On the Naphtha or Camphine Lamp, and its expense compared with other 
sources of Light. By Andrew l'yfe, M.D., F.R.S.E. The lamp was exhibited. 
After describing the construction of the lamp, Dr. Fyfe alluded to the nature 
of the oil used, which he said seemed to be a preparation of turpentine, if 
not turpentine itself, and then afterwards to the comparative expense. From 
different trials he had made, comparing its light with that of gas, he found 
that the expense wonld be as about three to one, compared to that of au 
equal light from the gas as supplied to Edinburgh. Of course, if the gas 
were more expensive, or the quality inferior, then the comparative expense 
of the lamp would he less. As compared to lamps with common oil, the 
expense was as abont three to five for whale oil, and as about three to eight 
for sperm oil. Accordingly, though the lamp was more expensive than gas, 
yet, in those places where gas conld not be got, the lamp was much more 
economical than lamps with sperm or even with common oil. 

4, Account and Description of a Seif-Registering Dynamometrie Apparatus, 
constructed in Paris for the Ilydranlic Experiments of Mr. Scott Russell, by 
M. Morin, Chef de Bataillon of Artillery. With diagrams of its work, and 
some account of its results. By Mr. Scott Russell. The apparatus was ex- 
hibited. It is a very scientific andexpevsive apparatus, requiring the greatest 
eare in its construction, as the springs, ov bending, show on the register 
equal strains in equal spaces traversed by the pencil. It is particularly useful 
in hydraulic and railway experiments, registering correctly the strains and 
forces at all parts of the voyage or journey. It has several very beautiful 
adaptations and adjustments, and requires little attention from the engineer 
observing. The whole work is carefully recorded on a roll of paper which is 
taken off and preserved at the end of the journey. 

5. Autographic Apparatus for obtaining accurate Drawings of the Forms 
of Surfaces or Double Curvature; with Autographic Projections and Draw- 
ings, illustrated by Practical Examples. By Mr. Scott Russell. Referred to 
a Committee. 


February 26.—Munco Ponron, Esq, F.R.S.E., in the Chair. 


The following communications were made :— 

I. (Part 111.) Obscrvations on, and Improvements proposed in the Ventz- 
lating and Warming of Factories. By Robert Ritchie, Esq, F.R.S.S.A., 
Civil Engineer, Edinburgh. In this part of his paper Mr, Ritchie stated the 
general principles upon which all approved modes of warmiug and veutila- 
tion must proceed; and in particular the combination of the two, so that 
the air of the chamber shall not only be warmed, but a constant influx of 
pure warm air, and the extraction of the vitiated air, shall be effectually 
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secured, in order that the health of the operatives in large factories may he 
promoted. 

2. Description, with a Drawing, of a new Method of constructing the 
Dwellings of the Poorer Classes, in order to ensure a more comfortable home, 
and better ventilation. By Mr. Anthony Bower. In this paper it is pro- 
posed to construct the dwellings of cast-iron as being cheaper than stone or 
brick, and to ventilate them by a common double concentric shaft or chim- 
ney, into the centre portion of which the fire flues are carried, and into the 
outer portion are carricd the ventilation flues—the beams snpporting thie 
floors being cast hollow, and the ventilation going on throngh them. He 
proposes to make the tops of the honses flat, to allow of drying clothes 
thereon, and he collects the rain water in cisterns at the roofs for washing 
the clothes. 

3. Description and Drawing of a Water-Meter. By William Fraser, 

4. On a Reversing Locomotive Steam-Engine, with Reversing Box, and 
Pivot Valve. By Mr. Daviel Erskine. A Working Model in German Silver 
was exhibited in action. This was a very beautiful application of Mr. Ers» 
kine’s reversing hox and pivot valve to the locomotive steam-engine. The 
reversing was performed in the most simple and instantaneous manner, hy 
moving a handle. The model was exceeding!y well executed by Mr. Erskine’s 
own hands, and did its duty well, either on a straight or circular railway. 


ROYAL INSTITUTION. 


March 1.—Mr. Fownes delivered a lecture “ On the Chemical History of 
Sugar.” —After a slight description of the properties and distinctive charac- 
ters of the more important of the sweet principles of the vegetable kingdom, 
the lecturer proceeded to discuss the subject of the practical manufacture of 
raw and refined sugar from the juice of the cane. The sugar-cane itself, 
originally a native of India or China, was introdnced into Sicily, by the way 
of Egypt and Syria, at a period antecedent to the Crusades. It was carried, 
in 1420, by the Portuguese to Madeira, and subsequently, by the same people 
and the Spaniards, to Brazil and to the West India Islands. The process of 
sugar making in the British West India colooies has probably undergone but 
little change for two centuries or more, except in the improvement of the 
machinery for crushing the ripe canes and extracting the juice. he tem- 
pering with lime, clarifying by heat, and quick evaporation in a series of 
open pans, still remaiu. Under the most favourable circumstances a large 
quantity of molasses is always produced; and as we know from the experi- 
ments of M. Peligot that nothing but erystallizable sugar exists in the juice 
of the cane, this production of treacle must be ascribed to au alteration of 
the sugar from the high temperature of the liquid in the open pans towards 
the termination of the hoiling. The excellent plan now adopted by the 
refiners of the raw or Muscovado sugar, for concentrating their purified and 
bleached syrnp by evaporation io vessels from which the air is exhausted, 
patented in 1813 by the Hon. C. E. Howard, was then described and illus- 
trated, and its adoption in the sugar islands, for concentrating to the neces- 
sary degree the clarified cane juice, strongly recommended. Under this 
system the product of sugar would be greatly increased, and its quality 
much improved. whde little uncrystallizable syrup would be produced. This 
is, however, but a part, althongh an essential one, of the improvement of 
which the sugar cultivation and manufacture are snsceptible. The East India 
sugars are made iv part from the juice of a palm; the crude product, 
or jaggery, is subjected to a kind of refining process before exportation. 
These sugars are softer and Jess crystalline, and inferior iu sweetness to those 
of the West Indies. The cause of the latter fact is to be songht for in the 
quantity of grape sugar they contain, which, indeed, is found more or less in 
every sample of raw sugar, having been produced iv the first boiling at the 
expense of the crystallizahle portion. For the purpose of detecting the pre- 
sence of the grape sugar reconrse may be had to a beautiful experiment of 
Trommer, described in the “ Annalen der Chemie nnd Pharmacie,” for 1841, 
p.360. The sngar to he examined is dissolved in water, mixed with a solu- 
tion of sulphate of copper, and then a large excess of caustic potash added. 
The blue precipitate at first thrown down is re-dissolved with intense purplish- 
hlue colour by the excess of alkali. So far, both cane and grape-sugar behave 
alike; but on heating the liquid to the boiling point, the cane sugar solution 
undergoes but little change, while that containing the grape sngar yields a 
copions precipitate of brilliant red suhoxide of copper. It was suggested that 
this experiment might possibly be put into a form applicable to the assay of 
sugars, {a which the proportion of grape sugar—that is, worthless suzar— 
shonld be inferred from the quantity of suboxide of copper produced from a 
given weight of the sample. The cheaper kinds of raw sugar, chiefly con- 
sumed by the poor, are sometimes cruelly adulterated by an intentional ad- 
mixture of grape sngar, {manufactured on a large scale for the purpose from 
potato-starch, This is a fraud which should be suppressed. 


INSTITUTION OF CIVIL ENGINEERS. 
March 5.—The Presipent in the Chair. 


The first paper read was a description by Mr. J. T. Symp, of the bridge 
over the river Whitadder, at AUanton. This bridge, which was executed at 
he expense of Miss Boswall, of Blackadder, from the designs of Messrs. 
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Stevenson & Sons, of Edinburgh, consists of two arches of 75 ft. span cach, 
with a versed sine of 1) ft. Gin., the centre pier being 32 ft. lin. long and 
10 ft. ia breadth, making the distance between the faces of the abutments 
160 ft.; it was constructed of soft red sandstone, oud the abutments were 
built up solid, the greater part of the masonry being ashlar; the total cost 
of the bridge was stated to be £6058. 


An acconnt of the building of Wellington Bridge, over the river Aire, at 
Leeds, by Mr. J. TEMPERLEY, was also read. This bridge was execnted from 
the designs of the late Mr. Rennie about 20 years since; it crosses the river 
where it is 100 ft. wide and 6ft. deep; it consists of a segmental arch of 
100 ft. span, with a versed sine of 15ft., constructed of stone from the 
quarries of Bramley Fall, which are about fonr miles from the bridge; the 
ahntments are built in radiating conrses, external faces, which are horizontal, 
the whole being well bonded together: the total quantity of masonry is 
80,000 cubic feet. The method of forming the fonndations, as well as of 
the coffer-dams, and centre was given in detail, and it was stated that the 
total cost of the bridge was only £7250, 

Mr. G. Rennie made some clear and consise remarks on the ancient arches, 
of which traces have been discovered, by the recent researches of travellers ; 
alluding to Perring’s account of ancient arches discovered at Thebes, the 
bricks of which bore the name of Sesostris, which would carry back the 
knowledge of the arch to a period of upwards of 3000 years. He noticed 
also the size of the stone lintel among the Greeks—the etrnscan arches 
found in Italy, and also the more modern but very bold arches still remaining 
in Italy, Portngal and Spain. 


A paper by Mr. F. Nass was then read describing a new kind of girder, 
composed of a number of diagonal bars of wronght iron abutting against 
each other, with cast iron transoms; these latter supporting the pressure 
and the former the tension. This mode of construction has been recently 
introduced in France; and the paper after describing a number of prelimi- 
Nary experiments on small girders, gave the details of the proofs, to which 
four girders placed side by side with a hearing of 74 ft. Sin. had been sub- 
jected, by order of Mans. Teste, the Minister of Public Works, Paris. From 
this it appeared, that with a load of 62 tons, the deflexion in the centre was 
lsin., and that the girders resumed their original position on the weight 
being removed, after bearing it for a month. 1n order to test the effect of a 
sndden shock, a cart loaded with 42 tons of iron was caused to break down 
suddenly in the eentre of the hridge, without produciog any prejudicial effect 
beyond crushing the flooring planks. The weight of these four girders was 
stated to he 204 tons, 


March 12.—The Prestvent in the Chair. 


The discussion upon the knowledge of the properties of the arch pos- 
sessed by the ancients was renewed, on the presentation by Mr. Page of 
drawings of two arches standing near some Cyclnpwan remains at Cape Crio, 
(Cnidus), There was no positive evidence of the date of these arches, hut 
from their heing built withont mortar, and the massiveness of their con- 
struction, it was agreed that they were probably of the same period as the 
Cyclopzan work among which they were situated. 


The failure of the Pont de Boverie, at Liège, which sunk so much and 
cracked on the piers to such an extent as to oblige it to he taken dawn, was 
fully explained by Mr. Rennie, who presented a drawing of it. Mr. B. Green 
also exhibited a design for the proposed stone bridge of eight circular arches 
for connecting Gateshead with Newcastle-upon-Tyne, at a high level. He 
also exhibited some beautiful specimens of ornamental bricks, made by 
Mr. Barnes, of Newcastle. 


The first paper read was an “ Account of the harbour of Pulteney Town,” 
(Wick, Caithness, N. B.) This harhonr, which was designed by Mr. Telford 
for the British Fisheries Society in 1803, and for which the first part of the 
works was executed between 1865 and 1811, by Mr. Burn, at an expense of 
£16,400. The success of the herring fishery, and the consequent increase 
of the shipping freqnenting the port, rendered a more extensive harbour essen- 
tial, and in 1823, other plans, which received the approval of Mr. Telford, 
were carried into effect by Mr. Bremner. The varions extensions of the 
works were given in great detail, with the ingenious methods employed in 
their execution, as also the account of the devastation eaused by the sudden 
inroad of the sea upon the unfinished work of the pier, when 100 ft. in 
length of the pier head was swept away in one tide, besides doing much 
damage to the other parts of the works. The ruined works were secured 
for the remainder of that year by binding them together with chain cables, 
and in the succeeding summer the works were completed, and have stood 
so ever since, Some interesting observations were made as to the relative 
action of the waves upon long and short slopes of the sea faces of piers, 
and the author’s experience evidently leads him to prefer a slope of about 
one to one for works which are exposed to a heavy sea. 

_ The various ingenious methods adopted by the author for conquering the 
difficulties before him, excited great interest, which was kept up by the next 
paper, also by Mr. Bremner; it was a “ Description of casks used in floating 
large stones for building sea walls in deep water.’ These casks, which were 
strongly built of fir staves, hooped externally with iron, and supported in- 
side by radiating bars, like the spokes of a wheel, were used instead of crane 
barges, for conveying stones of 30 to 40 tons weight, for securing the foot 
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of the sea walls of Banff Harbour, which had failed. Two of these casks, 
of 445 ft. cube each, were nsed to convey stones of 30 tons weight, by pass- 
ing the two chain cables, which were wound round them, through the eyes 
of the leweses which were fixed in the stone at low water, at which time the 
chains being hauled down tight, when the tide fiowed, the bnoyancy of the 
casks floated the stones, and they were towed by a boat over the place where 
the stone was to be deposited—the lashing being cut away, the casks were 
let go, and the stone fell into its seat. This method was fouad to succeed 
perfectly in weather that would have destroyed any crane barges, and the 
works of Banff Harbour were thus secured from further degradation, and 
were subsequently entirely restored at a comparatively small cost. The 
drawings and enlarged diagrams gave fully the details of this method of 
working. 

A medel of Farani’s railway switch was exhibited, and its self-acting 
motion, in guiding the carriages into the sidings or on the main lines, as 
required, was shown by the inventor, These switches were stated to have 
been used on the Grand Jnnction Railway for some considerable time. 


March 19.—The Present in the Chair. 


In the recapitulation of the conversation of the meeting of March 12th, 
there were read some interesting remarks by Colonel Leafe, ou the know- 
ledge possessed by the Greeks of the properties of the arch: he contended 
that numerous examples still existed of their having used it, but from the 
solidity of their constructions, the nature of the materials they employed, 
and the architectural character of the edifices, which were chiefly temples, 
the arch was evidently less employed than among the Romaus, who nsed 
different and less solid materials, 


A description was then read “of the formation of the Town-lands of 
Musselburgh, on the Firth of Forth,’ by Mr. James Ilay. This was a cu- 
rious instance of an extensive tract of nearly 400 acres of land, being 
formed by an alluvial deposit, in about 300 years. The river Esk, when 
swollen by rain, is stated to bring down quantities of the detritus from the 
hills, which, with the soil washed from the banks of the low lands, is ar- 
rested when it meets the tide, and is thrown upon the beach; this, being 
miogled with large boulder stones, become fixed; the sand is blown over it 
by the heavy north winds, to which the shore is exposed, and thus this large 
tract has been formed. The diagrams shawed the several lines of high 
water at various dates, and that nearly the entire town is built upon land 
thus recovered from the sea without the aid of art. 


The next paper read was “ a description of an hydraulic traversing frame 
at the Bristol terminus of the Great Western Railway, by Mr. A. J. Donson, 
Assoc. Inst. C.E. The action of this machine, the object of which is to 
transport the railway carriages from the arrival side of the terminus, to the 
departure side, or to any one of several intermediate lines, was thus de- 
scribed: an opening being made in the train, the apparatus is pushed on to 
the line of rails, and the carriage required to be moved, is run over it when 
the frame is quite down, it being then sufficiently low to allow the carriages 
to pass freely over. As soon as the carriage is brought directly over the 
apparatns, a man works a pump, acting upon four hydraulic presses, which 
raise the frame until both sides are in contact with the axles of the carriage 
wheels, and raise the flanges of the wheel clear of the rails; the whole ap- 
paratus, with the carriage suspended upon it, is then easily transported to 
any of the lines of rails, when, by unscrewing a stopper, which allows the 
water to flow back from the presses into its cistern, the carriage is lowered 
on to the rails, and the apparatus is rolled over ready for re-commencing the 
operation, the whole transit not having occupied more than one minute and 
a half. The action of the apparatus (which was made by Mr. Napier, York 
Road) was stated to be very satisfactory, and its cost to have been about 
£220. 

An account was then read of the Landslip in the Ashley cutting on the 
Great Western Railway, hy Mr. J. G. Tuomson, Grad. Inst. C.E. The 
cutting, which was described, is situated abont five miles on the London 
side of Bath; it was made through a mass of detritus from the neighbonring 
highlands, consisting of sand, oolitic gravel, vegetable matter, and stones of 
the great oolite, lying upon the blue lias clay and marl. The whole district 
was extraordinarily full of water, and appeared to have defied all attempts 
to drain it; this accumulation of water softened the clay, turning portions 
into snft silt, and when, by cutting away a portion of the foot, wbich was 
situated on a slope, the support was taken away, the whole mass was set in 
motion, and every attempt to resist it was fruitless. The details of the at- 
tempts at driving water headings, sinking pits, which collapsed and were 
obliged to be filled up with stones and fagots, and all the other engineering 
devices that were adopted, were given with great minuteness, and when 
being aided by some well executed drawings, gave an interesting account of 
a good specimen pf pne of the difficulties to he encountered by the railway 
engineer, in the ordinary course of his labours. 

The paper was an example of that which has been so frequently insisted 
uppn at the meetings of the Institution, namely, the advantage to the civil 
engineer of a knowledge of gcology, by which his progress would be safely 
made under such circumstances. 


— 
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March 26.—The Presipent ia the Chair. 


The paper read was by Mr. C. H. Gregory, engineer of the London aad 
Croydon Railway; it treated of “railway cuttings and embankments, with 
an account of some ‘slips’ in the London elay.” An ontline was given of 
the general principles which regulate the formation of railway euttings and 
embankments, illustrating the manner in which these works are affected by 
the geological character of the earths employed, or that were ent through, 
The papcr then gave a detailed history of some heavy slips in the London 
clay, which had occurred under the observation of the author, oo the London 
and Croydon Railway, and described the means adopted for clearing the rail- 
way from the immense masses of clay with which it was covered, to a depth 
of 10 to 12 feet, and for enabling the passenger trains to run without hind- 
rance, during the time of repairing the damage. The canse of these slips 
was then fully considered, and it appeared evident that in nearly every case 
they proceeded from the combined action of air and water, the latter entering 
in rainy seasons hy the eracks formed hy the drying action of the former, 
until the mass of npper yellow elay being detached, moved hy its own weight, 
and sliding upon the blue clay, the surface of which was rendered semi-fluid 
by the percolated water, was precipitated into the cutting. The means 
adopted for preventing the recurrence of such events were fully considered, 
particularly the iatroduetion of gravel huttresses and rivetments through and 
at the foot of the slips, a system which had heen perfeetly successful. 

In the discnssion which ensued the means adopted were generally approved ; 
many instances were given of the use of similar gravel buttresses on other 
railways; the importance of extensive surface drainage and of freeing from 
water the slopes and embankments, was insisted on; the intercsting question 
of the ‘creep,’ or presumed rising of the floor of old mines was examined, 
and it was conteoded that, in almost all cases, it was the roof, or upper rocks 
that sunk down. The ease of the village of Wallsend was instanced, which 
place had been sunk vertically between 16 and 24 inches, in consequence of 
the exeavation of the coat from beneath it, by the mines under the direction 
of the late Mr. Buddle. 

The further discussion of the question was adjourned until the next meet- 
ing, April 2, when the monthly ballot for members was announced to take 
place, and the folfowing papers will be read :— 

“ Acconnt of the Railway from Amsterdam to Rotterdam, and of the prin- 
cipal works upon it.” By Le Chevalier F. W. Conrad, M. Inst. C.E., trans- 
lated from the French, hy C. Manby, Secretary. 

“Description of the Piling Machine used at Montrose Harbour Works.” 
By G. T. Page, Assoe. Inst. C.E. 

“ Account of a series of experiments on the camparative strength of solid 
and hollow axles.” By C. Geech. 


EDGE’S WATER-METER. 
Read at the Society of Arts, March 20, 1844. 


For many years past 
the want of a maehine 
to measure liquids, 
while being transmitted 
throngh tubes, seems 
to have oceupied pub- 
lie attention, and more 
recently water com- 
panies, and practical 
engineers, have become 
desirous of the ex- 
istence of such an iun- 
strument; the former 
to ascertain the quan- 
tity of water supplied, 
(more particulary to 
their large consumers,) 
the latter to ascertain 
the amount of water 
passed into their steam 
boilers, and by infe- 
rence the amount of 
steam generated, the 
comparative advan- 
tages of different fuels, 
aud the attention of the 
engineer to his duty. 

It was with a view 
to supply the wants ‘of 
the two latter classes, 
that the present ma- 
chine was invented; 
although there is no 
doubt that if modified 
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in a particular way, it would as effectually answer the purposes of the 
former. Before entering upon a deseription of this machine, it may 
be as well remarked that several others for the same purposes have 
been from time to time brought before the publie, without much suc- 
cess ; these however are liable to one of two very important faults, 
either that they cannot measure liquids while acted upon by pressure, 
or that they will measure any air which may pass through them, as if 
it were liquid. These objections are entirely overeume by the pre- 
sent arrangement, and also, it is believed, a preater degree of accuracy 
and simplicity is obtained. The annexed engravings show the meter 
for the measurement of water, for whieh purpose it is now being tested 
io several parts of England, and also at Mr. Edge’s manufactory, Great 
Peter-street, Westminster. i 

Fig. I is a seetional elevation showing the chambers A and B, and 
the machinery therein. 

Fig. 2 is a section of chamber A, taken at right angles to Fig. 1. 

The outer easing is rectangular, and is made of cast iron; this how- 
ever may be varied to zine or tin plate if the pressure of the liquid be 
not too great, This case is divided in the middle by a partition C, 
thereby forming two chambers A and B, communicating through the 
slit D in the top of the partition C. In the partition C there is a four 
way cock E, the larger end of which opens into chamber A, and the 
smaller into echamber B; the water is conducted to and from this coek 
by means of tubes, shown by arrows passing through chamber B. 
This cock transmits the liquid to and from the chambers A and B, in 
the same manner as the slide valve conveys the steam, to and from the 
cylinder of the steam engine. Parallel with the centre of the cock E, 
is a spindle F working in the upright standards G G; this spindle 
carries a driver H, which acts upon projections ou the plug of the 
coek E, and it also carries a metal cylinder I, hermetically sealed, in 
which is a heavy metal ball K, less ia diameter than the cylinder, so 
that it may roll freely in it. In the upper part of chamber A, there is 
a float L working upon the axis M, whieh carries a pendant arm N, 
having upon the end of it a friction pulley. As the float rises and 
falls by the aetion of the water, this arm vibrates, and acting alter- 
nately upon the inner sides of the two teeth on the spindle F, causes 
the lower end of the eylinder 1, (in which is the metal ball) to be 
raised, the ball rolls to the opposite end of the cylinder; and by its 
weiglit moves the spindle F suddenly round, which motion is com- 
munieated to the plug of the cock E, thereby causing a change of inlet 
and outlet. 

The action of the meter is as follows. The water enters the inlet 
pipe, and (from the peculiar position of the plug of the cock) passes 
into the chamber A, until it has risen to the dotted line Z, the float 
will by this time have been raised to its highest position, and the 
pendant arm N will have raised the lower end of the cylinder I by its 
action upon one of the teeth on the spindle F. The ball will then 
suddenly roli to the other end of the cylinder, causing the spindle to 
move round, which motion is conveyed to the plug of the cock, and its 
position being reversed, the water then passes into the chamber B 
through the four way cock. Now the air which was in chamber B and 
the upper part of chamber A, becomes compressed, and its expansive 
force acting upon the surface of the water in A, expels it through the 
outlet by the four way cock, until the water falls to the dotted line 
Y Y, when the float will also have fallen, and by its action upon one 
of the teeth on the end of the spindle, have raised the opposite end of 
the tube, causing the metal ball to roll to the other end, which force 
being conveyed to the plug of the cock by the driver, suddenly moves 
it into its original position. The water will again rise into the cham- 
ber A, and acting ou the compressed air expel the water from B, 
through the four way cock. Thus each chamber receives and dis- 
charges distinet portions of water; the pressure exerted to fill the one, 
being communicated by a column of air to diseharge that in the other. 
Each stroke being equal to the area of the chamber A, from dotted line 
to dotted line, (minus the bulk of the float and other machinery in that 
part of the chamber). It may here be remarked that the bulk of 
chamber B has nothing to do with the measurement; for B ean only 
receive as much water as A discharges, and can only discharge as much 
as is received by A. The only exception to this rule, is when an 
additional pressure takes place, at this time a longer stroke is given, 
which is again repaid by a short one, which exactly eompeosates for 
it when the pressure is removed. 

Upon the axis M, there are two teeth taking into a crown wheel, 
similar to a clock escapement; thus the vibrations of the axis M, 
give rotary motion to the upright spindle O; from thence to the 
countiog apparatus which is of a novel description. 
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WESTMINSTER BRIDGE CONTROVERSY, 


Mr. Barry has brought forward a new design for a Westminster Bridge. 
The structure proposed is to be of iran, aud of five arches, the old bridge 
having thirteen arches. The design is made to harmonise in style with the 
Palace of Westminster, and has a very light appearance. Mr. Barry proposes 
to improve the navigation, to give greater waterway, and greater roadway, 
while the expense is estimated at £185,000, and it is supposed the cost of 
repairing the old bridge will be double the sum, and the property of the 
Bridge Commissioners is considered to be ample for securing tbe outlay, 
thus making no demand on the public purse. The span of the proposed 
arches is, centre arch 160 ft., two second arches 157 ft, each, and two end 
arches 133ft. each. The roadway is much lower and much broader. The 
breadth of the river will be considerably curtailed by the embankment, a 
space equal to two arches of the old bridge being taken in at each end, The 
plan-of a temporary timber bridge to carry the traffic during the removal of 
the old bridge and erection of the new is shown. 


MARINE BOILERS. 


Sin—As a subscriber and careful reader of your highly respectable 
and well conducted Journal from its commencement, I have, in con- 
jonction with many others, derived much pleasure and considerable 
advantage from the manner in which many subjects of science aud 
art have been treated; but nothing bas pleased me more than the 
plan you have adopted in the number for this present month, (viz., 
page 90 and plate 111,) of giving working drawings and particulars 
of marine engines and boilers, and I sincerely trust nothing will inter- 
vene to hinder your carrying out a plan so important to every one 
connected with practical mechanics and commerce. 

The specimen of boiler you have given is certainly a good one 
and will, I have no doubt, if generally adopted, be found very su- 
perior to those of ordinary construction; but with all due deference 
to your judgment and sources of information, there are several bad 
parts, or rather some that might, in my estimation, be improved. In 
the first place, I do not approve of the straight sides which you have 
adopted, becanse they are io practice found to be very weak, and 
hence must be heavily stayed, to prevent the change of form and 
liability to leakage from the fluctuation of pressure to which they 
are subjected. To remedy this defect I would make the shell slightly 
curved in all directions, which could be made to occupy a mere frac- 
tion of more space, and would, from their improved or arched form, 
prevent that vibration that I complain of. The next point 1 would 
call your attention to, is the uptake from the furnace at the back end 
of the boilers, where the water is permitted to go direct up between 
the outer and uptake shells without any external fire doors, and in the 
event of bursting one or more of the iron tubes, which is often the 
case, (at least in railway locomotives, the tubes being only soldered, 
except for a short distance behind their insertion plate, where they 
are welded,) how could you stop the leak at the back end without 
extinguishing your fires? Now had you introduced a fire or tube 
door at the back end, same as front, you could with ease plug the 
burst tube or tubes up at once, and hence the only difference in the 
working of the boilers would be the loss of the heating surface of 
the said tube or tubes. There are other minor points that might, in 
my estimation, be improved, such as the curving the furnace tops and 
bottoms, &c.; but I must not trespass further upon your notice, as 
all these, and perhaps more, will readily occur to the practical man: 
yet however valueless these remarks may be in themselves, if every 
one who was capable of correcting the mistakes that occur in me- 
chanical works would condescend to do so, they would lead to that 
interchange of thought which by rubbing against each other produces 
the sparks of excellence. 

Tam, Sir, 
Your most obedient servant, 
H.S, C. 
Neweasile-on-Tyne, March 11th, 1844. 


[Our correspondent is evidently a locomotive engineer, accustomed 
to steam of very high-pressures, and consequently spherical and 
cylindrical boilers. It is not intended that steam of a higher density 
than 101b. per square inch should be used in the boilers delineated 
in our last number, which pressure would not affect their form if they 
were stayed in any tolerably efficient way, and which would not be so 
heavy as the additional plate, water and space, which would be ne- 
cessary if shaped in accordance with the suggestions of J. H. S. C. 
The “fraclion of additional space,” required by curvilinear shelled 
boilers, is not so small as he thinks; we could illustrate this, but it 
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would be too lengthy for a note. We do not understand what he 
means by the “vibration” of rectangular boilers. Doors in the back 
uptake, for the removal of defective tubes would not be safe for 
marine boilers, the heat would be so intense as to seriously affect the 
safety of the vessel, and the most effective surface would be decreased. 
Nor do we see the necessity of it, for we are not acquainted with the 
failure of a single tube in any marine boilers of this description. 
The tops of the furnaces are made elliptical, the bottoms nearly 
square, to admit as large a portion of atmospheric air to the grates 
as possible, for it is not always convenient to raise the gates to get 
the required area, In courtesy we answer the questions put to us, 
although the remarks of our correspondent will sound strange in the 
ears of marine engineers. — EDITOR. | 


VULCANIAN ARCHITECTURE. 
(From the Atheneum.) 


A paper on the restoration of St. Stephen’s Spire, Vienna, read at the 
Institution of British Architects, (see the Journal for January last), has 
even a more than architeelural interest ; it serves to illustrate the progress of 
human knowledge, and to show how compatible is a vast deal of movement 
with very little advancement, There may be progressions in various pro- 
vinces, but retrogressions in perhaps as many others; and the sum of the 
former, minus the amount of the latter, would exhibit zero for the surplus 
oftener than most people imagine. Human knowledge, if thus considered, 
will appear to expand somewhat like a gridiron pendulum, whose alternate 
bars contract while their companions lengthen, so that the whole remains, a 
prodigious time, of the sclfsame dimensions. Human intellect, again, if it 
does march, marches at abont the pace of my Uncle Toby, putting one foot 
before the other without advaneing an inch. Contrary to Swift’s maxim, 
we hold that a specimen brick may, by times, tell no little of the structure 
from which it was taken; and we think the one above, taken from the Temple 
of Architecture, tells a lamentable tale respecting its present condition. It 
reveals rather more than a Babylonian tile does of Belus’s Tower, and in far 
less cryptic characters, The imperial architects, it would appear, have raised 
St. Stephen’s dilapidated spire to its ancient stupendous height, not by means 
of, lawful masons’ work, but blacksmiths’—they have restored the pyra- 
midal part (above one-third of the whole altitude) not with stone, but iron! 
Exquisite and appropriate finish—just as Samoyeds might tip the imperial 
sceptre, if they got hold of it, with a fish bone! Barbarians—so our super- 
civilized contemporaries call them—built up that epitome of the sublime 
and beantiful—to which Cleopatra’s Needle was a needle—than whose top- 
most stone no loftier above earth’s surface did mortal hand ever lay (except 
what said barbarians posited also); yet modern “ progressives,” either through 
want of genius, pure artistic taste, masonic power, or—the fatalest among alt 
defaleations—want of inspiring will, tremble at a like attempt, and instead of 
a proper apex, put upon the stone frustrum of the tower an enormous Iron 
fool's cap—fitiemblem of their deserts who ordained it! This forging a steeple 
implies, we allow, some progress in the arts, but a retrogression too, far 
greater, becanse in a nobler province. The sun of mental enlightenment, we 
suspect, about which flatterers of themselves along with their age, hold such 
stentorian discourses, gets almost as many new spots, year by year, as it 
gets rid of: it shone, perhaps, throughout the ‘‘ Dark Ages” pretty much as 
it does at present, save that our metaphorical Dan Sol “ tricks his beams ” a 
little better. Spirits of the Old Free Masons, hear this—a foundry for 
Gothic Architecture! Spires to be east like lamp-posts: pinnacles, canopies, 
crockets, finials—all the delicate and decorative details of your exquisite 
style to be made per pattern, and moulded per gross, like cheap stoves, irons, 
fenders, snuffer-dishes, inkstands, metal buttons, and brads! Ready made 
cathedrals will no doubt soon be ordered from the mine's mouth for European 
cities, like palaces for Timbuctoo! Vulcan, the god of blacksmitbs, will 
become the god of architects: England, above all other lands, bids fair to 
make his anvil her chief altar, and, as the Lipari Isle of yore, to resound his 
name and his hammer thronghout her subterranean dominions 


Vulcani domus, et Vulcania nomine tellus, 
Huc tune Ignipotens cielo descendet ab alto l 


We donot, by these remarks, mean any impeachment against the merits 
of iron applied to common domestic, or even public structures, nor, indeed, 
to divers xncommon, where the more heterogeneous the materials the more 
suitable they would be: but we would denounce with the force of an inter- 
dict, if possible, the adoption of this illegitimate substance in superior edi- 
fices, as radically subversive of true architeeture—professionally and nation- 
ally disgraceful. Let us, therefore, enter our humble caveat against (the 
Vuleanian Schoo) being commended for imitation among our countrymen. 
Some connoisseurs might deem an iron or a leaden, or a wooden, yea, a lea- 
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thern steeple on Westminster Abbey middle tower better than none, and the 
mongrel addition to St. Stephen's, at Vienna, may stand excused by such an 
alternative ; nevertheless, a vicious principle once admitted, furnishes a pre- 
cedent to be followed when its origin has been forgotten, because mankind 
has a natural leaning towards the corrupt in fine art, as well as in morals. 
The school abovesaid does noticount its sole disciples amongst the successors 
of the Huns, nor confine itself to the Carpathian wizards of the Danube ; 
eyen those learned martinettes, the Prussians, sanction it; even their heaven- 
born baumeister, Schinkel, entered himself a pupil! Berlin iron-work having 
obtained great vogue for its quincaillerie and brittle ‘bijonterie, insect- 
brooches, and animalculous breast-pins, ladies’ clasps, purses, filagree trink- 
ets, puppet statues, and chimney-picce articles of virti—being proper cnough, 
too, perhaps, for coarse’ or*concealed masses of construction—was brought 
into most abusive use for prominent architectural features—nay, whole na- 
tional edifices. The Areuberg Denkmal, by Schinkel himself, and Luther’s 
canopied shrine. at Wittenberg, are fexamples. Wa consider this pseudo- 
masonic system only another version of imitation stone work ; as to principle, 
not one jot above lath-and-plaster edification: [a system brought about 
among architects by modern {middle-class taste—by the self-same low- 
minded satisfaction with surface effects which‘ gazes enraptured at mock- 
marble and scagliola calumns, “‘compo”’ entablatures, papier-maché balus- 
trades, and similar factitious ’substitutes—which loves them «better than the 
genuine materials, because more applicable to profuse bedizenment, and 
easier distorted into novel’monstrosities. Found, if needful, a new kind of 
architecture upon the native character of iron, such as its essence can per- 
vade, its attributes warrant, its powers embrace; let some forgetive brain, in 
Falstaff’s sense hammer outa solid, sterling system of Vulcanian Architec- 
ture, and we shal] praise it; but none of your hybrid abortions, begot be- 
tween metallurgy and masonry, that cohere [stil] worse than the brass and 
clay of Nebuchadnezzar’simage! lt may be said, what imports the sub- 
stance, so as the appearance is agreeable? how should molecular consti- 
tution of parts affect their integra] masses, whose forms and proportions are 
alone very important? A reply seems almost} superfluous; yet we give it. 
Besides that bad faith, when appearances do not fulfil their promises, always 
offends a well-regulated mind—besides that the inward or thorough worth of 
materials enriches the spectator’s imagination—besides that their untracta- 
bleness overcome enhances his pleasure, as the quantum of skill, toil, and 
time employed upon all productions augments their value—besides this, we 
are much disposed to maintain that there exists a bond, indissoluble though 
indefinable, between beauty of end and legitimacy of means—that the nature 
of the constructive materia] suggests, demands, nay, cften commands the 
style of construction; and that, if the former become debased, the latter will 
degenerate also. We are persuaded the PartHenon could never have arisen 
had the Greeks built their temples of cast iron ; no, nor the beautiful Tripod 
Monument, had their Corinthian capitals been moulded out of the very nicest 
potter’s clay in the Ceramicus, and their columns been the very best stock- 
brick, covered over with plaster of Paros! No more, we affirm, than the 
Phidian Minerva could have sprung from ‘‘ Coade’s Stone,” as the customary 
stuff of sculpture, or little wooden lozenges given birth to the rude grandeur 
of the Appian Way, and such specimens of cyclopean road-making. Such 
things we will admit possible when beavers can build another Waterloo 
Bridge with Thames mud and their tails! Augustus, it was said, found 
Rome brick, and left her marble; yet see how tbe inveterate use of brick de- 
based the Roman style of architecture, until the native pruperties of that 
material absorbed those of the finer one, and brought forth a style (the ar- 
evaded) favourable to their full development, The spirit of the material, as it 
were, transfuses itself throughout the creations therefrom: the meanness of 
a material enters into the sou) of the artist; understanding by meanness— 
not commonness (for Grecian and Etruscan fictile vases of most refined elc- 
gance are often mere earthenware), but—poor and pitiful mis-adaptedness to 
the given purpose; this itis which would render an El Dorado, though built 
of ingots, or Aladdin’s palace, though walled with gems, mean architec- 
turally beside a simple Greek fane, whose blocks begot its massive character ; 
and which, on the other hand, permits a Gothie church of grey stone or 
rubble itself, to rival Pentelic temples. We shall, perhaps, have the Vulca- 
nians cite King Solomon as patronizing cast metal pillars. What then? Were 
either Jews or Gentiles enjoined brazen architecture thereby ? Must archi- 
tects, till the pillars of the world give way, bow down before the brazen 
images of Jachin and Boaz? Had these enormous objects no Joftier aim, 
no deeper, where all was symbolic? Briefly—how much does any one know 
about them ? 

But hypothesis, reasonahle or fanciful, aside, ‘it is amongst the plainest 
principles of art, we submit, that every material should be made to do its own 
work, and not the work of another, unless their qualities have a close simi- 
litude. Tempera may sometimes do the work of fresco, oils of either; yet, 
perhaps, we might date and deduce the downfall of painting from what 
many persons derive its perfection—Van Kyck’s discovery—the substitution 
of a smooth and luscious medium, whose appropriate productions are small, 
elegant, “and epicurean, for simple water or size, best adapted to the most 
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gigantic efforts, the sublimest and severest trials of the pencil. We would 
push this principle farther and contend that no material, while doing its 
lawfu) work, should be made to seem as if doing the work of another. Real 
art rejects all such artifices—virile taste despises all such puerilities. Even 
when the imitation is unintended, its existence proves either the imitator’s 
faint perception of distinct principles, or his feeble hand, which fails to obey 
his clear convictions, Look at Henry the Seventh’s Chapel; observe its 
numberless minute, slim, canelike mouldings, its lath-and-rafter-like ribs 
and braces, its bird-cage delicacy of screen-work, its panelled surfaces 
throughout—little distinguishable from panel, indeed—does it not seem rather 
a colossal specimen of joiner’s craft than anything else ?—a carved, morticed, 
and dovetailed construction of hox-wood than a structure of stone? Dexte- 
rous, we grant, polydedalean (if you please so to call it) in mechanism, 
fanciful as a frost-work palace in effect; but cast your eyes on the Abbey 
Choir next it, and behold whata mere bijou, an architectural trinket, it looks 
compared with the massive grandeur of this! This proclaims itself at once, 
genuine masonry, and thus far, if no farther, much excels its florid neighbour 
whose embattlements and enrichments might pass for petrified carpentry. 
A coral grove may be curious, precious, and beauteous ; yet all amateurs (but 
old children, who still cling to their corals) would prefer an oak forest. Tbe 
Ahbey Choir, we sometimes imagine, turns a huge shoulder of contempt 
upon the little fretted and frittered appendage behind it, perchance acknow- 
ledging about the same relationship to it which Fingal’s Cave does to the 
mermaiden of Staffa’s stalactite grotto. Indeed, the Lancet, or Early English 
style, under this view, surpasses, we think, the Decorated (by many persons 
deemed the perfectionated) Gothic, as well as the Florid, or decadent. For, 
beyond dispute, those double-curved and contorted outlines—those ramified 
cusped and tressured foliations—those antler-spread traceries, make stone 
pretend to be what it is not—a flexous substance, make it ape live timber, 
molten ore, or some pliable compost. Now, though we may consider stone 
ductile or plastic in statuary and decorative details of architecture, yet, where 
it forms a principal feature, and marks an architectural style, it should have 
itself a pure architectural character ; it should resemble mason-work, should 
pronounce itself sione, and suggest no adventitious substitute. Thus, a 
crocket or a corbel may imitate a leaf or a lion’s head, because a positive leaf 
or lion’s head stuck upon the place would not de-characterize the edifice ; 
but a window or a parapet should not, strictly speaking, weave its mullions 
like a vegetable branch, nor twist its bars like iron-work, unless the edifice 
be built of timber or metal. Even were the Greek Corinthian capital taken 
from a flower-pot, we see that the core is a stone cylinder, and does not pre- 
tend to be a stem of acanthus. These remarks are sutmitted for a very 
different purpose from that of disparaging the Decorated Gothic, which we 
admire and revere: hut the true and strict laws of art demand our veneration 
still more. They, alone, ever and anon dunned into the ear, will fright the 
isle out of her improprieties, if this be possible. She finds licenses enough 
placarded on every church-wall, through the whole breadth of its flank and 
length of its steeple: ‘ plenary indulgence” for unchasteness in architecture! 
absolution without either confession or repentance! 

Akin to the above principie is another, sinned against as with a cart-rope, 
with the very loosest libertinage, ever since the ‘‘ Renaissance,” or it might 
rather be called the Decadence, of pure architecture, sceing that the pointed 
style is pure architecture, on its own picturesque grounds, But this aforesaid 
transgression, like an original sin, vitiates a whole species of techtonic pro- 
ductions, though it may leave a certain divine spirit about them still,—we 
mean Italian edifices. More or less throughout these, pillars, entablatures, 
and pediments are made to perform the part of mere decoration, instead of 
stamina] aud horizontal support, and protective shelter, their true busincss. 
A colonnade along ihe entire front of a house supports what ?—a cornice! 
And what does the cornice support ?—sparrows. Tiers of little portico-fagades, 
called windows, adorning the same front, what do their pediments protect ?— 
spiders beneath their eaves, migninionette boxes in their balconies, bytimes 
also glaziers and chambermaids who stand outside to mend the panes or clean 
them! Yet this at best elegant debasement of the Classic style entitles its 
professors to pronounce the Pointed “ barbarous,” aad ta boast their won- 
derful progress beyond ibe architects of the Middle Ages. Again, let us 
inquire, did the gods ever commit such gross acts of artistical bad faith as the 
Italian schoo),—disguising, under a thin surface of cut stone, masses of quite 
a different nature, almost always of a comparatively worthless one, which yet 
constitute the veritable erections? Excuse this as we may, it must be deno- 
minated mongrel architecture. Some of the very grandest efforts in modern 
constructive art are obnoxious to that name. St. Paul’s cupola, despite its 
many merits, is a much less genuine production than Salisbury steeple; whilst 
its outward appearance bespeaks a “ Pantheon hung in the air,” what sublime 
elements compose it? Timber and lead! The whole dome, exterior and inte- 
rior, consists of no less than four distinct materials,—stone, brick, wood, and 
metal.—thus being a specimen of mason's, bricklayer’s, carpenter’s, and 
plumber’s work, mixt together share and share alike, rather than what it 
seems and ought to be, part of a masonic edifice. So far forth, it can just as 
little call itself a legitimate feature, as the iron palisade which fences (we 

11* 


132 


wish it could screen !) that accumulation of architectural absurdities—Buck- 
ingham Palace. Wren was no “ Goth’—his Westminster Abbey tawers 
attest this '—but he ranks amongst the very greatest modern architects; he 
wrote well too on his art, yet asperses a skill he attempted to rival and failed 
to reach—the power of ‘‘spiring-up,”’ with an “affectation of height and 
grandeur.’ St. Bride's steeple’became unsafe, though it had never been half 
the height of Strasburg Cathedral, nor stood half the time! Bow’s. somewhat 
about St. Bride's altitute, may stand better,—perhaps much because it employs 
both within and without,Gothie props and prineiples. 

We return from onr not altogether irrelevant digression, and repeat—iron 
should no more pretend to supplant or represent the beautiful stone-work of 
rointed edifices, than stone the reticulations and eonvolutions af ehaim-work. 
Frivolous minds or very green experience alone can relish either. Certain 
Neapolitan statues by one Corradini, a popular sculptor (that isy stone- 
carver), which exhibit their forms under nets or veils wrought upon the solid 
marble, our travelled gentlemen and ladies „pronounce miracles—and such 
they are—miracles of the vilest taste and paltriest ingenuity. Cast-iron 
architecture, Classic ur Gothic, is still worse, because no miracle, good or 
bad, at all; it goes to destroy the art, as a fine art, and will do it if patronized, 
by substituting machine productions for man’s immediate handiwork. Let us 
assure ourselves of this,—whatever removes the artist’s own hand from his 
material, removes his spirit from it also, and just to the same distance. Many 
mechanic helps between it and him will prove just so many artistic obstacles ; 
his manufactures will augment, Lut deteriorate. Of the architect at least well 
may it Le sung, 

Ay me what perils do environ 
The man that meddles with cold iron ! 


We have been more serious upon this matter than percbance it deserves ; 
indeed, why should we care much about domes vr spires, when Heaven's 
stupendous cupola stands for ever above our heads, when those numberiess 
erag-pinnacled steeples, built by the Supreme Architect, from the Spitze-harn 
down to Derbyshire Peak, are within sight of eye or of mind? These will 
suffice, let man do what he may! But we have said all we have said, beeanse 
Truth is the greatest of all utilities, being usefu) even where it illumines 
perishable, unimportant objects, as its virtue remains in the soul !! 


* V, Parentalia. These “senseless artificers” (he thus stigmatizes them elsewhere) 
never like him built a prodigious and prodigal second story as a mere mask to smuggle in 
foreign conveniencea. Such are the concealed flying buttresses which support St. Paul’s 
spine and haunch, 


GREAT WESTERN STEAM SHIP COMPANY. 


Tue last meeting of the shareholders of this company seems to have been 
regarded by the directors with some misgivings, for, contrary to the usual 
practice of respectable companies, the press were excluded. lt is not un- 
natural that the directors should have been so desirons to keep their pro- 
ceedings in the background, for a most unsatisfactory tale does their report 
relate. It is a supplement to the many similar narratives by them of arrange- 
ments misconceived, of reckless and meddling experiments, of serious and 
embarrassing failures, and of vexatious delay. The Great Western having 
been slightly injured in one of ber recent voyages, affords ao eligible oppor- 
tunity to Mr. Experimenter Guppy to alter her paddle-wheels, and try some 
of his new views upon her, although she is acknowledged by the directors as 
having, with her ordinary paddles, proved the fastest ocean steamer. llad 
the company a number of boats, a lucrative traffic, and large dividends, so 
far from disapproving of any experiment nf the kind, we should have con- 
sidered it highly laudable, we should have praised the public spirit of the 
directors, and awaited with complacency the failure or success. llere, how- 
ever, is a company with only one boat running, the success of the company a 
matter of doubt, and so far from the managers doing what is safe, “ letting 
well alone,” they are rushing heedlessly and recklessly into experiments, 
which may turn out well, but which just as likely may end in loss to the 
company. On such grounds we see these proceedings with regret, for we 
have no confidence in the management. 

As to “ the Great Postponed"-——we beg pardon—the “ Great Britain,” sbe 
is not forthcoming yet, and her advertised days of starting cannot be com- 
plied with, fur ludicrous to detail, this “ monstrum, horrendum, informe (we 
believe we may add, in compliment to the board), ingens, cui lumen adeptum,” 
this mighty whale among the minnows, cannot get through the lock-gates. 
We beg ta recommend for the figure head Sterne’s starling, if prepared with 
a Guppyan profile, and a profuse repetition of the motto, “ 1 can’t get ont.” 
Anything so extremely preposterous, so ridiculous to every one but the poor 
shareholders, has scarcely ever been known, but it is avowed by the directors 
that they built the vessel without making themselves duly acquainted with 
the dimensions of tbe gates, subsequently calculating on the Dock Trustees 
allowing them to pull down one side of the gates to let her out. This the 
Dock Trustees refuse to do, although ihe company are willing to go to an 
expense of £300 for the purpose. Nay. the Directurs have gone so far as to 
offer a thousand pounds towards the permanent enlargement of the dock- 
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gates, and even this has been refused. The conclusion is, that the way now 
proposed for getting her out is to construct three or four iron pots or tanks 
to be put under her keel, by which it is expected she will be raised some 
three or four feet! and so to be carried through the gates on stilts. We 
should not, however, be surprised, at the rate the company are going on, if 
like other detenus, she were only got out of custody by being whitewashed, 
for management so careless, and expenditure so profuse, we have rarely ever 
witnessed. In addition to this, there is another mess with the Duck Trustees, 
for through miscalculation, the water in the dock had to be lowered eight 
feet, in order to allow “ the Great Postpuned” to be floated. The trustees 
claim some £800 compensation, and the directors resist, so that a snug law 
suit is likely to be manufactured on this score, As to the conduct of the 
Duck Trustees, we cannot speak in favour either of its immediate or ultimate 
policy. A parcel of Bristol hogs could hardly bave done more to injure the 
city than lave these trustees, they exacted dues from the Great Iestern 
when she could not get through the gates, and though they received £2,500 
dues upon her, besides those upon her cargoes, they were not satisfied till 
they drove her permanently to Liverpool. Indeed all that the enterprize of 
a few energetic individuals has projected and done for the city of Bristol 
promises to be destroyed hy the pigheadedness of its inhabitants. Bristol 
pow occupies a very low rank in the list of ports, in consequence of the dis- 
advantages she labours under in not being able to supply a returo. The 
Great Western Cotton Works, which would have had the effect of locating 
an important manufacture on the spot, have not been adequately supported, 
the Great Western Steam-Ship Company have been driven away, and their 
yard is to be shut up, and thus the only chance Bristol had for retrieval, by 
becoming a great steam port, has heen irretrievably destroyed. Indeed, even 
as to the trade she has, it is likely before long to be seriously affected, for 
the Great Western Railway Company cannot afford to lose traflic if the people 
of Bristol can, and they will undoubtedly promote docks at Pill and else- 
where, to which all the Insh, and Welsh, and Somerset steam tonnage will 
be removed, and which will bave superior facilities for the conduct of all 
trafic. So much for greediness. 

Meanwhile, however we conteroplate the proceedings of the directors, they 
inspire us with equal distrust of their prudence and capacity. At first they 
were to have trunk engines, then they altered them; first they adopt a par- 
ticular system of screw, and then they alter it. The worst of it, however, is, 
that they are already engaged in making the screw, while they have been 
making trials elsewhere, in consequence of which they are going to change 
tbe form again, of course at great expense and with great delay. The next 
thing we suppose will be to do away with the absurdity of straps for working 
the screw, and to substitute cog-wheel gear, and next the incumbrous flue 
boilers will have to be exchanged for tubular boilers. “ Never ending, still 
beginning,” the whole performances impress us with the idea that they can 
be meant for nothing but to provide snug bertbs for some parties who want 
such provision. 

The directors also ask the shareholders to arm them with the power of 
retaining the yard and workshops, aod tendering for Government and otber 
contracts. Whatever may be our views with regard to the general policy of 
such a measure, we must say that the directors have made out no case for 
such confidence to be reposed in them, and the shareholders can only antici- 
pate a profuse expenditure, a great deal of meddling and bungling, and a. 
great delay in getting returns, if any should ever be forthcoming. Who, too, 
will trust parties with contracts who have not as yet shown that they have 
practical experience on the subject, and who have pro tanto failed in every- 
thing they have undertaken ? 

A general meeting of the proprietors of the above company was held on 
Thursday, March 14, at Bristol. The following is an abstract of the Directors” 
Report :— 

“The receipts by the Great Western for 1843 have amounted to £33,406 
Qs. 4d., and the expenditure has been only £25,573 4s. 3d.; the receipts for 
1842 having been only £30,830 8s. 2d., while the expenditure was £28,615 
7s. ld. To the improved state of things in the United States much of this is 
to be attributed, a good deal to the clase attention to expenditure; but your 
directors believe still more to the eircumstance of Liverpool having been 
altogether the rendezvous for your business on this side the Atlantic.” 

The report then states that the Great Western’s last winter vayage to New 
York. by way of Madeira, had been rendered unprofitable, the carelessness of 
the New York pilot having allowed her to touch the ground, in consequence 
of which that vessel had to be surveyed and repaired at her Majesty’s dock- 
yard at Pater, at an outlay of £606, in addition to which it was calculated 
that a loss of £1,500, in passengers, had been sustained by the unavoidable 
delay, and change in the times of sailing. Sbe had beeo subsequently docked 
in Bristol, and “thoroughly examined,” when, according to the directors, 
it was “impossihle to over rate her condition.” The pilot at New York 
had heen suspended on the representation of the company, and the under- 
writers at Lloyd’s had signally marked their scuse of Captain Hosken’s merit 
in bringing home the vessel. “ The Great Western has run nearly 240,000 
miles, at a higher average speed than had been attained by any other sea- 
going steamer—104 miles per hour.” In September last the company’s en- 
gineer reported that the boilers, which had done duty for six years, might, 
at an outlay of £1,000, be made to last for one, or, at most, two seasons 
longer. Under these circumstances the directors thonght it better to have 
new boilers, the estimate for which is £3,000, which are now being rapidly 
put up on board, are known by the name of tubular, and require anly half 
the space of the old oves, by which the stowage of the ship, for either coals. 
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or cargo, has been increased to the extent of upwards of 200 tons. She is 
also to have new paddle-wheels, which are nearly finished, and in progress of 
fitting in place. The directors observe :— 

u Mr. Ashton, the well-known shipbroker and anctioneer, was employed to 
effect a sale of your works, cither by private contract or by auction, and your 
directors regret to announce ineffectually. The time is now fast approaching 
when they will be closed, unless parties come forward to take them off your 
hands. Situated as your premises arc, with water-side frontage, ample space 
for building, a graving dock of the first-class, and in other respects a more 
convenient engineering and ship-building establishment than any in the king- 
dom, your directors long since expected that they should be able to commu- 
nicate to you that the mechanics and other able hands, who before thcir 
establishment were many of them strangers to Bristol, would not have had 
occasion to turn their backs upon the city; they still trust these hopes may 
be realized, and that the time will net arrive when it will be advisable to sell 
the tools and the materials piecemeal. Your directors have, on more than 
one occasion, snggested to you the good effects to be auticipated from your 
arming them with authority to tender for Government vessels, or otherwise 
to work for the public. The opportunities have been numerous, and if they 
had been authorised to have accepted some of them, Bristol, they think, 
would by this time have become a steam-ship building port of the first class, 
and your establishment, in all probability, in a flourishing condition, instead 
of being, as it has a prospect of heing, on your hands, subject to an outlay 
for rent, taxes, and maintenance, of not less than £400 per annnm.” 

Prince Albert’s visit and the uudocking of the Great Britain are then 
briefly alluded to, it being stated that “the whole of the expenses of that aus- 
picious occasion were defrayed from the fund arising from the sale of tickets, 
or from visitors to the works.” The report then goes on to state that, ‘ for 
the purpose of opening the bank fronting the dock in the most inexpensive 
way,” the Great Western Steam-ship Company had obtained the permission 
of the Dock Company to lower the water in the float six feet. Circum- 
stances, however, had rendered it necessary to lower the water ‘ considerably 
below the six feet asked for ;” and on the 13th December, nearly six months 
after the event, the Dock Company made a claim for £312 17s. 10d. for 
damage done to the ship ugusta in consequence of the lowering of the 
water. The payment of this sum had been resisted, and the ‘ net acceding 
to this demand, the directors have reason to fear, has operated injurionsly 
upon the consent of the dock board to the passage of the Great Britain 
through the locks.” The report then goes on to speak of the Great Britain. 

“ The size of yonr ship Great Britain was not finally settled until the year 
1839. At yonr annual meeting, in 1840, her dimensions were made known 
to you, and a model was laid before yon. Before, however, the final settle- 
ment of her power and capacity, depntations from the public bodies had been 
for months sitting in committee, with the view of arriving at some conclusive 
recommendation to the city, by and through which it was anticipated that 
the trade of the port would be relieved by arrangements with the Dock Com- 
pany, and its locks thrown open for the ingress and egress of a larger class 
of steam vessels than those which are of necessity, yonr directors believe, 
confined to Bristol only; and one of the resolutions which were reported 
to your town council on that occasion as the result of the inde- 
fatigable exertions of the gentlemen composing that Committee was, ‘ that 
it is essential to the trade of the port that the entrance to the floatiog harbonr 
should be made wider’—at the same time yonr consulting engineer, Mr. 
Brunel, was employed by the conncil to survey the harbour and rivers, and 
did, after completing the same, hand in estimates for widening the old locks, 
or forming a new one. The Great Britain’s beam and form were a good 
deal affected by the width of the locks, which were supposed to be 45 feet 
nearly all the way up and down; on measuring, however, yonr engineers 
have since found they are much narrower, even at the average high water 
mark. The great bnoyancy of iron ships is such, that to gain draft of water, 
which in then as well as in the present state of knowledge of ship-huilding 
was supposed to be necessary to give stability and the other qualities neces- 
sary for a sea-going steamer, the usual form of steam-ship building had to be 
abandoned, and the breadth towards the hottom considerably contracted ; 
capacity, conseqently, had to be looked for above rather than helow the water 
line. This and other considerable advantages led to the adoption of the form 
io which the Great Britain is built, her widest part being far above the line 
of flotation; and they have great pleasure in stating that she has been visited 
by most of the eminent ship-builders and engineers of this and the neigh- 
bonring kingdoms, and her construction and form not merely highly approved 
of, but greatly admired. Abont the middle of the year 1841, your engineers 
reported to your directors that a great saving would follow putting the boilers 
on board in dock, and at the same time they were iuformed that it was not 
likely tne ship would be allowed to occupy nearly a whole side of Cumber- 
land basin for so long a time, as it was then discovered would he necessary to 
complete her equipment; and in 1842 your directors reported to you that 
the most economical way of getting the machinery on board would be through 
an aperture in her side while in the dock, hy which the necessity of floating 
her would be avoided. Your directors were fully aware that by this decision 
they would have to seek the consent of the dock directors for a temporary 
removal of two or three of the upper courses of stones of the lock, and the 
tnshipping of the gates of either one or both sides for a few days, which 
they were assured by your consniting engineer, who acted in the same capa- 
city for the dock directors, would be a matter comparatively inexpensive in 
execution, without risk, easy of accomplishment, and in no way likely to in- 
convenience the trade of the port.” 
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The report then proceeds to detail the unsuccessful negotiations with the 
Dock Company, respecting the facilities afforded for getting the Great 
Britain into and ont of Cumberland basin; the directors observing, that they 
had not anticipated such a termination to the negotiations, more especially 
as “ the actual dues on the Great Western, received by the Dock Company, 
have amounted to £2,500, while those npon her several cargoes, which the 
directors have no means of computing, must have been considerable.” The 
consequence of this want of agreement between the two companics is that, 
instead of getting the Great Britain into Cumberland basin on the 21st inst., 
and out of it for Kingroad on the 4th April, it is “the painful duty” of the 
directars to inform the Steam-Ship Company, that they anticipate so much 
delay from the plan which they are now driven to adopt, that they think it 
will be impossible to keep the advertised dates of the sailings of the Greal 
Britain. The Report thea goes on to state :— 

“The expenses for experiments on the drchimedes have been reported to 
you. Your directors regret that she was taken away before they were come 
pleted. A three-armed screw made for her at your works, was tried by Mr. 
Guppy, on the French man-of-war Napoleon, a vessel of more than donble 
the power of the .drchimedes, and with it a high speed was attained; and 
your directors believe with a screw of proper size on a similar plan, she is at 
this moment admitted to be the fastest man-of-war afloat. Your cnnsulting 
engineer’s services have been engaged hy the Lords of the Admiralty to report 
upon screws, and for this purpose her Majesty’s ship Rattler, of 800 tons 
and 200 H.P., has been placed at his disposal. ller experiments have been 
frequently attended by one or other of yonr officials, as were also experiments, 
three years ago, upon her Majesty’s ship Polyphemus, a sister vessel, with 
paddle wheels. ln her a speed of nine knots was attained in Southampton 
water. The late results of the Rattler have been nine and a half, better than 
half a knot over the speed of the Polyphemus, as well as of another sister 
vessel of the same power, und in the same place with paddle-wheels—her 
Majesty’s ship Prometheus in the Thames. Your directors have becn induced 
to dwell upon this subject, not merely in consequence of its importance, but 
because of garbled statements of speeches in the louse upon the navy esti- 
iaates, or of assertions not founded on the real facts of the case, having led 
many of the proprietors to seek for information at your office. Your con- 
sulting engineer and Mr. Smith, the patentee, are acting with the most per- 
fect understanding, and the speed of the Rattler has been improved with 
every alteration ot the screw, the principle, your directors helieve, remaining 
the same. Your directors greatly regret that it became necessary to put the 
Great Britain’s screw in hand hefore the experiments in the Rattler were 
concluded. They will not quit this subject withont remioding you that it 
has never been asserted that a higher rate of speed is expected to be attained 
in perfectly smooth water, with a screw than with paddles; but that it has 
numerous advantages over the paddle for long voyages on the ocean, and 
that the averages are likely to be better; and as certain anthorities have 
asked what the speed of the Rattler is or what abont 11 statute miles per 
hour is to 15 or 16, or even more, which is reported to have been attained 
by fast hoats on the Thames, the Hudson, and other rivers; you are to re- 
collect that the power in her Majesty’s ships is seldom more than one horse 
to fonr tons, while in the fast river boats it is ahoni as one to two tous, or 
even less, and that few, if any of them, would be safe at sea in bad weather, 
from the slightness of bnild and disproportion of weights. The Evberfelt, 
recently caught crossing the Channel, is a case in point. If your directors 
are rightly informed she was built for the Elbe, of iron one-eighth thick, and 
did not draw two feet of water. The accounts of the company are appended 
to the report, and after reserving the sum of £430 13s. for the reduction of 
the preliminary expenses of the company, and £767 in reduction of stock, a 
dividend has been declared of 22. 10s. per share, or 7} per cent. on the ori- 
ginal cost, or 9} per cent. on the reduced cost of the Great Western, which 
will become payable on the 15th inst., free of income tax, leaving a balance 
of £1,511 9s. 1d. to he carried to the reserved fuod, making the amonat, 
with interest, £13,139 3s. 4d. in reduction of the original cost of the Great 
Western. 

Subjoined to the report is a statement of accounts, in which the following 
is given as the 

COST OF THE "GREAT BRITAIN.” 
Hull, engines, and boilers. - £66,790 3 10 


Fittings 2 3 5 8,908 13 8 
Masts, rigging, boats, pumps, cables, and stores . 2,110 9 4 
General expenditnre, including screw experiments 19,344 17 6 


£97,154 4 4 


THE PROPOSED NEW BUILDING ACT. 


WE have now in the House of Commons another bill “ For better Regu- 
lating the Building of the Metropolitan Districis, and to provide for the 
Drainage thereof.” The bill that we noticed last year, and which was read 
a second time in the llouse of Commons last session, proved an abortion. 
The present bill appears to have been got up with great labour and care, and 
with some few alterations may prove acceptable; the principal fault is, the 
hill is too verbose; however, we are not disposed to he too nice, knowing the 
difficulties the framers must have had to contend with; we shall for the 
present only give an outline of the bill, with a few extracts of the most 
important parts. 
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It is proposed to extend the building act district the same as in last years’ 
bill (see Journal, Vol. V1., p. 214), and it is also proposed to empower her 
Majesty in Council to extend it to any place within 12 miles of Charing 
Cross. 

Tt is proposed to alter the mode of rating the building into classes as set 
forth in Schedule C hereafter shown; the third aod sixth class of buildings 
are to be erected under the joint supervision of the district surveyor and the 
official referees. 

Power is to be given to the Commissioners of Works and Buildings (here- 
tofore called Commissioners of Woods and Forests) upon the recommenda- 
tion of the official referees to modify any of the rules prescribed by the act. 

Two architects are to be appointed by the Home Secretary of State to act 
as ofticial referees, with a salary of £1000. each, to whom are ta be referred 
many important duties; in fact, they may be considered as judges: it is 
therefore essentially necessary that they shonld not be allowed to practise 
as architects privately, and that a clanse ought to be inserted to that effect ; 
and we think the importance of the office demands that both the referees 
and also the registrar (another officer to be appointed with a salary of £1006.) 
shonld have one public office, and it would be still better, if it were part of 

the same buildiog as that of the Commissioners of Works and Buildings, 
thus uniting all under one roof wonld give importance to the department. 

We shall now defer making any further observations, but shall carefully 
watch the progress of the building, and report if any important alterations 
should hereafter be made. The following are the clauses to which we have 
referred. The onmbers refer to the bill. 

11. And, for the purpose of preventing the express provisions of this Act 
from bindering the adoption of improvements, and of providing for the adop- 
tion of expedients better adapted to accomplish the purposes thereof; be 
it eoacted, with regard to every builing, of whatever class, so far as relates 
to the modification of any rules hereby prescribed, that if, in the opinioe of 
the official referees, the rules by this Act imposed shall be inapplicable, or 
will defeat the objects of this Act, and that by the adoption of any modifica. 
tion of the rules hereby prescribed, its objects will be attained either better 
or as effectually, it shall be the duty of such official referees to report their 
opicion thereon, stating the grounds of such their opinion, to the Commis- 
sioners of Works and Buildings; and that, if on the investigation thereof it 
shall appear to the said commissioners that such opinioa is well founded, 
then it shall be lawful for the said commissioners or any two of them to 
direct that such modification may be made as will, in their opinion, give 
effect to the purposes of this Act; and that although such official referees 
shall be of opinion that such modifications are not requisite or admissible, 
yet if any party interested present to the official referees a representation, 
setting forth the grounds whereon such modification is claimed, it shall be 
the duty of the official referees, and they are hereby required to report such 
Tepresentation, as well as their opiaion thereon to the said commissioners, 
with the grounds of such their repart aod opinion aud that thereupon, if 
the said commissioners think fit, it shall be lawful for them or any two of 
them to direct the official referees to make such order iu the matter as may 
appear to them to be requisite; and that, with regard to such application, so 
far as relates to the payment of the costs thereof, it shall be lawful for the 
said commissioners to direct such official referees to make snch order relative 
to the costs of such reference to them, us to the said commissioners shall 
seem fit. 

75. And now, for the purpose of providing for the appointment of com- 
petent official referees to superintend the execution of this act throughout 
all the districts to which it is applicable, and also to determine sundry matters 
in question incident thereto, as well as to exercise, in certain cases, a discre- 
tion in the relaxation of the fixed rules and directions of this act, where the 
strict observance thereof is impracticable, or would defeat the object of this 
act, or would needlessly affect, with injury, the course and operation of this 
branch of business; be it enacted, with regard to the official referees, so far 
as relates to their appointment, to their qualifications, and to the tenure of 
their office, that it shall be lawful for her Majesty’s Principal Secretary of 
State acting for the Home Department, and he is hereby empowered to 
appoint two persons, being architects, to be official referees of metropolitan 
buildings, and from time to time, as he shall think proper, to remove such 
official referees, and in their place to appoint other persnns so qualified. 

76. And beit enacted, with regard to such official referees, su far as relates 
to their functions generally, that it sball be the duty of such ofticial referees, 
and they are hereby required to superintend the execntivn of this act, by the 
several district surveyors already existing, or hereby authorized to be ap- 
pointed, and to perform the several matters to them respectively assigned by 
the provisions of this act, and to determine all questions referred to them, 
whether expressly by tbis act, or at the instance of any one or more of the 
parties concerned. 

77. And be it enacted, with regard to the official referees, so far as relates 
to their jurisdiction, that if any doubt, difference or dissatisfaction, in respect 
of any matter within the limits of this act, arise between any parties con- 
cerued, or between any party and any surveyor, or between any two sur- 
veyors, as to any act done, or tn be done, in pursuance of this act; or as to 
the effect of the provisions thereof; or as to the mode in which the provisions 
and directions of this Act are or ought to be carried into effect ; and parti- 
cnlarly as to whether the requirements implied in terms of qualification, 
applied to sites, to soils, to materials or to workmanship, or otherwise, and 
denoting good, sound, fit, proper or sufficient, are fulfilled in certain cases; 
or as to the district in which any building, matter or thing is to be deemed to 
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be situate, especially in cases where such building, matter or thing is partly 
in one district and partly in another; or as to the expeases to be borne by 
the respective owvers of premises parted by the same party-walls, or the pro- 
portions thereof; or as to the proportions of the expense to be borne by the 
occupier, or by the owners of premises, in respect of any work executed, or 
any other matter whatever; then it shall be lawful for any party concerned, 
and he is hereby entitled, to require the official referees to determine such 
matter, but so that such requisition be made in writing, and that it sets forth, 
either generally or otherwise, the matters in respect of which the determina- 
tion of the official referees is required; and that the determination of such 
referees, or of one of such referees, with the assent of the registrar of metro- 
politan buildings, as to all or any of the points io difference on which such 
referees shall make their award, and as to the costs, charges and expenses 
of snch reference, shall be binding on all parties to such reference. 

78. And be it enacted, with regard to the official referees, so far as relates 
to their authority in respect of any reference to them, and to the effect of 
their award upon the rights and interests of the owners and occupiers of 
property, that it shall be lawful far such referees and they are hereby em- 
powered to exercise all such powers as arbitrators as they would have had 
in case they had been appointed under an order of her Majesty’s Court of 
Queen’s Bench at Westminster; and that if such award be given in writing, 
and be sealed by the official seal of the registrar of metropolitan buildings, 
it shall be as effectual as if made under an order of reference by such court, 
and shall be enforced by the said court in all respects as if made nader an 
order of such court; and that it shall be binding and conclusive against 
every person, body politic and corporate, including the Queen’s Majesty, her 
heirs and successors, claiming any estate, right, title, trust, use or interest in, 
to or ont of the said premises or any part thereof, either in possession, re- 
version, remainder, or expectancy, and against every other person whom- 
soever. 

79. And be it enacted, with regard to such award, so far as relates to the 
effect thereof as evidence of the matter thereof, tbat if on the trial or bear- 
ing of any canse or matter in any court of law or equity or elsewhere, any 
copy of an award, signed and sealed with the seal of the said registrar, be 
produced, then it shall be the duty of all judges, justices, and others, and 
they are hereby required to receive the same as primd facie evidence of the 
matters therein contained. 

81, And be it enacted, with regard to such official referees, so far as relates 
to the regulation of the business of their office, that when any matter is by 
this Act required, directed or permitted to le done by the official referees, 
the same may be done by any one of them, with the assent of the registrar 
of metropolitan buildings, unless express provision to tbe contrary be made, 
and if done by any one of them with such assent, it shall be as valid and 
effectual as if done by all of them; and that, subject to such restrictions 
aud regulations as may be made in that behalf by the Commissioners of 
Works and Buildings, it shall be lawful for the official referees to uppoint 
any one of tbeir number, under their hands and the seal of the registrar of 
metropolitan buildings, to make any inquiry or any survey which shall appear 
to them either necessary or expedient in order to enable them to determine 
any matters in reference. 

82. And, for the purpose of duly recording relaxations of the requisitions 
of this Act, made ia pursuance of the provisions hereof in that behalf, and 
of providing for the revision from time to time both of such relaxations and 
requisitions, and of providing against the partial exercise of the powers of 
this Act, and for the more effectually providing for the due recording of the 
acts of the official referees, and for exercising a due control thereon; be it 
enacted that it shall be lawful for the Commissioners of Works and Build- 
ings, aud they are hereby authorized and required to appoint a registrar of 
metropolitaa buildings; aod that such registrar shall hold his office during 
the pleasure of the said commissioners; and that, subject to the provisions 
of this Act, it shall be lawful for the said Commissioners to make rules for 
regulating the execution of the duties of the office of the said registrar ; 
and that it shall be the duty of such registrar to keep a seal, and to affix 
such seal to all documents made by the said official referees, and required to 
be sealed; and to keep all the documents and records relating to the busi- 
ness of their office, and to register the same: provided always, with regard 
to such registrar, so far as relates to the affixing the seal of office to any 
document, that if it shall appear to the said reg strar that any snch docu- 
ments are contrary to law, or not complete in any of the requisite forms, or 
beyond the competence of the said official referees, either with regard to the 
provisions of this Act or any rules or regulations prescribed for their 
guidance, by the said Commissioners of Works and Buildings, then it shall 
be the duty of the said registrar to refuse to affix the seal; and that there- 
after, if the said official referees shall so require, it shall be his duty, and he 
is hereby required to report the matter and the particular grounds and rea- 
sons for his refusal to the said commissioners; and that upon the receipt of 
such report it shall be lawful for the said Commissioners to authorize the 
said registrar to affix the seal or to confirm his refusal; provided always, 
with regard to such office of registrar, so far as relates to the execution of 
his duties io certain events, that if such registrar be ill or otherwise unable 
to discharge the duties of his said office, or if he be absent, then it shall be 
lawful for tae said Commissioners Works and Buildings to appoint some 

other person to act in his behalf, and to assign to such person such. part of 
the remuneration of the said registrar, or otherwise to remunerate: him as 
the Lords of the Treasury shall appoint in that behalf. 1 

87. And be it enacted, with regard to such official referees and registrars 
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so far as relates to their remuneration, that it shall be lawful for her Majesty 
to grant to each of such official referees and tbe said registrar a salary not 
exceeding one thousand pounds by the year, in four equal quarterly pay- 
ments; and that if any such official referee or such registrar sball be ap- 
pointed, or shall die, resign, or be removed from office, in the interval be- 
tween two quarterly days of payment, then he shall be entitled to a propor- 
tionate part of the salary for the period of such iaterval during which he 
shall hold such appointment. 

Scuepue (C.)—Parr 1.—(See § 5.)—Rules for determining the Classes 
and Rates to which Buildings are to be deemed to belong for the purposes 
of this Act, and the Thicknesses of the Walls of Buildings of such 
Rates. 

Cuasses or Buriypines.—For the purposes of this Act, all buildings of 
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whatever kind, subject to tbe provisions tbereof, are to be deemed to belong 
to one or other of the following three classes; that is to say— 

First Class.—If a building he built originally as a dwelling-house, to be 
occupied, or intended to be occupied as such—then it is to be deemed to 
belong to the first, or dwelling-house class. 

Second Class.—If a building be built originally as a warehouse, storehouse, 
granary, brewery, distillery, manufactory or workshop, or be occupied or in- 
tended to be occupied as such, or for a similar purpose—then it is to be 
deemed to belong to the second or warehouse class. 

Third Class.—Hf a building be built originally as a church, chapel, or other 
place of public worship, college, hall, hospital, theatre, public concert-room, 
public ball-room, public lecture-room, public exhibition-room, or occupied or 
intended to be occupied as such, or for a similar purpose, or otherwise used 


SCHEDULE (C),—Parrs II & 111.—(See § 5.) 
Conditions for determining the Rates to which Buildings are to be deemed to belong, and the Thickness of the External and of the Party Walls thereof. 


Io reference to 
Stories, 


Ia reference to 
Area. 


In reference to 


Height. Rate of Building. 


| Class, 


-- Itis to he of the 
‘Ist or Lowest Rate of 
this Class. 


-- It is to be of the 
2d Rate. 


1. If the building)- - If the building do'- - If the building do 
be in height not morejnot cover more thaa/not contain in height 
than 22 ft., 4 squares, more than 2 stories, 


2. If more than 22,|- - or if it cover more|- - or if it contaia 3 
and aot more than 33|than 4, and lesa thaa stories, 
ft. |ë squares, 


|-- It is to be of the 
3d Rate. 


--or if it contain 4 
atories, 


- - or if it cover more 
than 6, and less than 
8 aquares, 


3. If more than 33, 
and oot more than 47 
ft., 


| 


-- or if it contzia 5|- - It ia to he of the 


--orif it covar more 
stories, dth Rate. 


than 8, aad less thaa 
10 aquarea, 


4. If more than 47, 
and not more than 65 
Elos 


First or Dwelling House Class. 


~- or if it contain ĉj- - It is to ‘he of the 


- - or if it cover more 0 
stories, Sth Rate, 


than 10, and lesa than 
12 squares, 


5. If more than 65, 
aad not more than 82 
ft., 


-- or if it containj- ~- It is to he of the 
more than 6 stories, /fth Rate, and of the 
3d Class. 


6. If more than 82l- - or if it cover more 
ftes than 12 squares. 


-- If the building dol. - It is to be of the 
not contaia in height First or Luwest Rate 
more than one story, [of this Class. 


-- or if it contain two|- - It is to be of the 
stories, Second Rate. 


1. If the huilding!-= If the building do 
he io height not more/not cover more than 
than 12 ft 6 squares, 


2. If more than 12,|- - or if it cover more 


than 6, and less than 
10 squares, 


aad not more than 22 
ft, 


-- er if it contain|-- It ia to be of the 


3. If more than 22,|- - or if it cover more 
three stories, Third Rate, 


and not more than 30|than 10, aad less than 
ft 18 squares, 


4. If more than 30,{- - or if it cover morel. . 
and oot more than 50|than 18, and leas thanjsto 
ftes 26 squares, 


or if it contain fivel- - It ia te be of the 
ries, Fourth Rate. 


Second or Warehouse Class. 


5. If more than 50,l- - or if it cover more 
and not more than 65) than 26, and lesa than 
St., 35 squares, 


- - or if it contain six!.- It ia to be of the 
atories, Fifth Rate, 


Z6, If more than 65|- - or if it cover more]. - 
fta than 35 squares, 


or if it contain]. -~ Itis to he of the 
more thao six stories, Sixth Rate, and of the 
Third Clasa. 


| Requisite Thicknesa of Party Walls of each 


Requisite Thickness of External Walla of 
Rate of the First Class, 


each Rate of the First Clase, 


-- And the thickness of the external walia! 
must he, at the least, 8% in. from the top of 
the footing to the top of the wall. |footiog to the top of the wall, 


=- - And the thicknesa of the exteraal walls’. . And the thickness of the party-walla must 
jmust he, at the least, 134 in. from the top of he, at the lea-t 174in. from the top of the 
the footing to the under-side of the gutter- footing to the under side of the second finor ; 
plate ; and at the least 84 in. from the under- aod, at the lenst, 134 in. from the under-side 
side uf the plate to the tap of the wall. of the seeond floor to the top of the wail. 


--And the thickness of the external walls - - Aud the thickness of the party-walla muat 
must be, at the least, 174in. from the top of be, at the least, 17żia. from the top of the 
the footing to the under-side of the second feotiag to the uader-side of the third floor; 
floor; and, at the least, 134in. from the and, at the least, 134 iu. from the onder-side 
under-side of the second floor to the under- of the third floor to the top of the wall. 

side of the gutter-plate; and, at the least, 83, 

in. from the under-side of the gutter-plate to 

the top of the wall, 


-- And the thickness of the external walls'. . 
must he, at the least, 174 in. from the top of he, 
the footing to the under-side of the third foot; 


- - And the thickness of the party-walls must 
be, at the least, 133in. from the top of the 


| 


And the thickness of the party-walla must 
at the least, 22in. from the top of the 
ing to the under-side of the second floor; 


floor; and, at the least, I3¢in. from the 
junder-side of the third floor to the under.side 
of the gutter-plate ; and, at the least, 84 in. 
from the under-side of the gutter-plate to the 
\top of the wall. 


-- And the thicknesa of the external walls! 
must he, at the least, 22in. from the top of 
the footing to the under-side of the second 
floor; and, at the least, 17}in. from the 
under-side of the second floor to the under- 
side of the fourth flaor; and, at the least, 134 
in. from the under-side of the fourth floor to 
the under-side of the gutter-piate; and, at 
the least, 8$ia, from the under side ot the 
gutter-plate to the top of the wall, 


- -And the thicknesa of the exteraal walls 
¡must be, at the least, 4in. greater than is 
jhereby required for walls of the fith rate. 


and, at the least, 174 in. from the under-side 
of the second floor to the under-side of the 
fifth floor; and, at the least, 13} in. from the 
under-side uf the fifth floor to the top of the 
wall, 


- - And the thickness of the party-walla muat 
be, at the least, 22in. from the top of the 
footing to the under side of the third floor ; 
and, at the least, 174 in. from the under-side 
of the third floor to the top of the wall. 


- - And the thicknesa of the party-wa!la must 
he, at the leaat, 4in. greater than is hereby 
required for walla of the fifth rate. 


jl 
|- - And the thickness of the exteroal walls 
|muat le, at the least, 84 in. from the top of 
the footing to the top of the wall. 


-- And the thickness of the external walls 
must be, at the teast, 133 ia. from the top ot 
the footing to the under-side of the gutter. 
plate; aad, at the least, 84 in. from the ua- 
\der-side of the gutter-plate to the top of the 
wall. 


j+- And the thickness of the external walls 
moat be, at the least, 174 in. from the tap ot 
the footing to the nnder-side of the second 
floor; and, at the least, 134 in. from the un- 


lof the gutter-plate ; and, at the least, 83 in. 
fram the under-side of the gutter-plate to the 
top of the wail, 


-- And the thickness of the external walls 
must be, at the least, 174 in. from the top ot 
the footing to the undet-side of the third 
floor; and, at the least, 13} in. from the un- 
der-side of the third floor to the under-side 
of the gutter-plate; and, at the least, 84 in. 
from the under-side of the gutter-plate to the 
top of the wall, 


--And the thicknesa of the external walla 
must he, at the least, 22in. from the top of 
the footing to the uader-side of the secoad 
floor; and, at the least, 174 in. fram the no- 
der-side of the second floor to the under-side 
of the fourth floor; and, at the least, 134 in. 
from the under-side of the fourth floor to the 
under-side of the gutter-plate; and, at the 
least, 84 in. from the under-aide of the gutter- 
plate to the top of the wall, 

- - And the thickness of the walla must be, 


atthe least, 4in. thicker than ig herehy re- 
quired for walls of the fitth rate. 


der-side of the second floor to the under-sidejof the third floor to the top of the wall, 


- - And the thickness of the party-walls must 
be, at the least, ]d4in. from the top of the 
fnoting to the top of the wall. 


- ~ And the thickness of the party-walls must 
be, at the least, 174 in. from the top of the 
footing to the under side of the second floor, 
aad 184 in. from the under-side of the second 
floor to the top of the wall. 


| 


- - And the thickneaa of the party-walls must 
be, at the least, 174ia. from the top of the 
footing to the under-side of the third floor, 
and, at the least, 134 in. from the under-gide, 


- - And the thickness of the party-walls must 
be, at the least, 22in. from the top of the 
footing to the under-side of the second floor, 
and, at the least, 173in. from the under-alde 
af the second floor to the nader-side of the 
tifth floor, and at the least, 134 in, from the 
under-side of the fifth floor to the top of the 
wall. 


- - And the thickness of the party-walla muat 
be, at the least, 22in. from the top of the 
foatings to the under-side of the third floor; 
aad, at the least, 174 in. from the under-side 
of the third floor to the top of the wall. 


- - And the thickness of the party-walla must 
be, at the least, din. thicker than is hereby 
required for walla of the fifth rate. 
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or intended to be used, either occasionally or constantly, for the assemblage 
of persons in large numbers, whether for public worship, business, instruction, 
debate, diversion, or resort—then it is to be deemed to belong to the third 
or public huilding class. 

Rates or Burtpincs.—And the buildings included in the said classes 
are to he deemed to belong to the rates of those classes, according to the 
conditions of height, area, and number of stories set forth in the following 
tables; which conditions are to be determined according to the following 
rules : 


The Prince of Wales Steamer.—This fine vesse} made a trip down the 
river on Tuesday, the 26th March, previously to going on her station between 
London and Margate, for the ensuing season. She is an iron vessel built last 
year hy Messrs. Miller, Ravenhill & Co., the well known engineers, who also 
constructed the engines, which were originally a pair of side lever engines, 
taken out of another Margate steamer. During the experimental trip 
the Prince made several trials in Long Reach, to test her capabilities as to 
speed, which may he calculated at not less than 123 knots through the water. 
She ran down below the Nore and could find no competitor with whom to 
try her comparative speed; on her return she again tried her speed at the 
mile distance in Long Reach, when she met the renowned Princess Alice, with 
the tricoloured flag flying at her mast-head, notifying the presence of Belgian 
royalty oa board. The Princess had been announced to have outstripped all 
vessels she came near. ‘This was a fine opportunity to test the capa- 
hilities of the annular engines of the Princess aod the beam engines of the 
Prince. The helm of the Prince was ordered to be brought about, but be- 
fore the vessel was fairly turned, her sister, the Princess, had got a-head 
full a mile; nothing daunted, the Prince moved on, when it was very soon 
discovered that he was making way fast upon the Princess, and in about 30 
minutes he went right a-head of her (not very gallant to her highness). 
All on hoard of the Prince pronounced it a decided victory of at least one- 
and-a-half to two miles per hour faster than the Princess; we may, there- 
fore, pronounce, without fear of contradiction, that the Prince is the cham- 
pion of the river, until any other vessel is found that will eclipse her. This 
we must own was to us a fine trial; here we had the skill of one of the first 
builders of iron vessels, Messrs. Ditchhurn and Mair, with the annular en- 
gines, of the celebrated firm of Messrs. Maudslays and Field, against the 
iron steam vessel and engines of the Prince of Wales, both construcied by 
Messrs. Miller, Ravenhill, and Co., another firm equally celebrated for the 
excellency of their workmanship and the success of all their vessels. 


LIST OF NEW PATENTS. 
(From Messrs. Robertson's List.) 
GRANTED IN ENGLAND FROM FEBRUARY 26, TO MARCH 28, 1844. 
Six Months allowed for Enrolment, untess otherwise expressed. 


Isabella Larhalestier, of Nable Street, Falcon Square, furrier, for “ Improvements in 
making certain skins resemble the sable fur.’’—Sealed, February 26. 

Richard Kitson, nf Cleckheaton, card manufacturer, and Jahn Garthwaite, of Leeds, 
flax aploner, far ‘‘Improvementa in wire cards for carding cotton, woal, silk, flax, aad 

-other fibrous auhstances, and for producing tow and yarns from line and tew-yarn waste, 
-which comea from the spinaing frames cammanly called hard waate.’"’—February 27. 

Charles Newington, of Ticehurst, Sussex, esq., for “Improvements in apparatus for 
ascertaining and iodicating the time atwhicha person is present at a particular place." 
—February 27. 

Thomas Harhattle, of Manchester, gentleman, for “a machine designed for manufac- 
turing boat soles, taps, and also for riveting leather hose, traces, and for other purpases, 
ta which the same may be usefully applied.” —Febrnary 27. 

William Clegg Gaver, of Chester Sqnare, Middlesex, gentleinan, for * A methad of 
casting off the sash lines aod weights fram the window sashea, and of taking ont the win- 
dow sashes from their framea withant removing the beads.”"—March 1; two months. 

Jaseph Crawhall, of Newcastle-upon-Tyae, rape manufacturer, far * Impravemeata in 
mechinery for manufacturing ropes and cordage.”—March 2. 

Joha Stevelly, af Belfast, professar of natural philesaphy, for “ Imprevements in steam 
engines.’’—March 2. 

Henry Dunaington, of Nottiagham, maoufacturer, for ‘ Improvements in the mann- 
facture of falrics praduced in warp and lace machiaery.”—March 4. 

Peter Ward, of West Bromwich, Stafford, practical chemist, far ‘‘ Ao improvement in 
wambining mattera far washing and cleansing.”—March 4. 

Samuel Atkinsan, of Manchester Street, Gray’a Inn Road, Middlesex, tnraer, far “Im, 
provements in the canstructian of wheels for earrisges.””—March 4, 

Bernard Peard Walker, of North Street, Wolverhampton, clerk, for * Improvements ia 
machinery for making nails.” —March 6, $ 

Thomas Foster, af Streatham, Surrey, manufacturer, for “ Imprevements in preparing 
compositien of Iadia rubber, and other matters for forming articles therefram, and tor the 
saating of surfaces of leather, and wavea, and other fabrics."’—March 6. 

William Henry Barlow, of Leicester, civil engineer, for ‘Improvements io the cone 
struction of keys, wedges ar fastenings, for engineering purposes.”’— March 6. 

William Fairbairn, of Manchester, engineer, for certain “Improvements in machinery 
used far prapelliag vessels by steam.” —March 7. 

Charles Townend, of Manchester, fustian mannfacturer, for " An improved process, or 
manufacture, whereby cotton fabrics are aided and made repellant to water and mildew, 
and any unpleasant smell is prevented in snch fabries.’—March 7; twa manths. 

Alexander Aogua Croll, af Brick Lane, Middlesex, superintendent of the gas works, and 
William Richards of the same place, mechanical inspector, tar " Improvements in the 
manufacture of gas for the purpose of illumioatioa, aad in apparatus used when traos- 
mitting aud measuring gas.””—March 7. 

Wilton George Turner, of Gateshead, Durham, doctor in philesaphy, far the “ Manu- 


facturiag af aalts of ammania and compounds of cyaaagen, from a substaoce never before 
applied to that purpase.”’—March }1. 
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Charles Harrisan, manager of the Coed Talon and Leeswaod Iron Works, Flintshire, 
for" Cort improvements in the manufacture af cast iran pipes aad ather iran castings.” 
—March 14. 

Charles Roberts, of High Halborn, Middlesex, baat maker, for ‘‘Impravements in the 
manufacture af baat and shoe trees, lasts, and stretchers,” —March 14. 

William Gadfrey Koeller, af Wimbledon, Surrey, chemist, for *‘ Improvements in the 
preparation of zink, and in cambinations of zink with other metallic badies.’’—March 14, 

Henry Pershouse Parkes,af Dudley, Worcester, manufacturer of chain cahlea, for '* Im- 
pruvements in the manufacture of flat pit chains,” —March 14. 

Samuel Cunliff Lister, and James Ambler, of Bradford, York, manufacturers, for “Ime 
provements in machinery for applying fringes to shawls and other articles,” ”—March 14, 

Frederick Stephenson, of High Street, Birmingham, camb manulacturer, far “ Im- 
provements in bookbinding, and apparatna far cutting baaks ar ether folded paper, part 
of which impravements is applicable to pen halders.”—March 14. 

Jahn Brawne, of New Bond Street, Middlesex, esq., for ‘Improvements la urinary 
utenails.""—March 14. 

William Bawn, of Leicester, glove and mit manufacturer, for “ Improvements in weev- 
ing elastic fabrics."—March l4. 

John Tatham, af Rochdale, machine maker, and David Cheetham, of the same place, 
cottaa spinner, far " Certain improvements in machinery or apparatus to be employed in 
the prepuratian and spinning of cattan woal and other fibrovs substances.” —March 14. 

Moses Poole, at Lincoln’s Inn, Middlesex, gentleman, far * Impravemen!s ia steam- 
eugives, steam-hbailers, and furnaces or fireplaces,” (A cammunicatien.)—March 14. 

Emanuel Wharton, of Birmingham, engineer, for ‘‘ Improvements in steam-enginea, 
which are in whole arin part applic./ble ta ether mative engines, and ta machines for 
raising or impelling fiuida.’’—March )4, 

Thomas Seymoanr, of Riding Hause Lane, Great Portland Street, Middleaex, gun-maker 
and John Seymour, af Wellington Street, Gray’s Inn Lane, lack-filer, far * An impraved 
safety-belt and tumbler for the lacks of certain kinds of fire-arms.”’—March 14. 

William Henry Burke, of Tattenham, Middlesex, manufacturer, for "' Impraved ma- 
chinery for cuttiag Indian robber and otber elastic substances inta balla and other solid 
figures.” —March 19. 

William Sanndera, af Bnsh Lene, Londan, chemist, for ‘An improved spparatus far 
modifying temperature in the condensation of vapours, and in the cooling or heating of 
liquids and finids.”*—March 19, 

Hugh Inglis, of Kilmarnock, Scotland, mechanic, for “ Improvements upan lacomative 
steam-enginea, whereby a saving of fuel will be effected, which improvements are ap- 
Plicable ta ateam veasels and ather purposes, and to the increasing the adhesion of the 
wheels of railway engines, carriages, and tenders npon the lines of rail, when the same 
are in a moist atate.”—March 19. 

Willlam Bates, of Leicester, fuller and dresser, for “ Improvements in the dressing anà 
getting up of hosiery gaads manufactured from lamh's wool and other yarns, and in ma- 
cbinery far raising the nap an the same, and in the construction of legs aad other forms 
or shapes for stackings and ather articles of hasiery.’’—March 19. 

Jules Thiebeauld de 1s Cronée, of Pinner’s Caurt, Landon, merchant, for “An im- 
proved apparatus for, or method of purifying, clarifying, aad refining, vegetable extracts.” 
(A cammunication.)—March 19. 

André Dranet de Charlieu, of Sablaniére Hotel, Leicester Square, gentleman, for ™ Ime 
provements in rails far railways, and in wheels for lacomatlve carrlazes.” (A commuai- 
cation.)—March 20. 

William Issac Cookson, ef Nawcastle-upan-Tyne esquire, far ‘‘1mproyements io ap- 
paratus for burning sulphur in tbe manufacture of sulphuric acid,” — Murch 20. 

Joba Helland Butterworth, of Rachdale, Lancaster, catton spinner, far “ An apparatug 
applicable to preparation machlnes used in the spinning of cattan and ather tibraus ma- 
terjala.”’— March 20. 

Moses Paale, of Lincoln's Ina, Middlesex, gentleman, for “ Impravements in dyeing.” 
(A communication.)—March 21. 

John Butt, af Maldon, Essex, draper, for ‘‘ Impravements io candlesticks.” —March 22. 

John Harcourt Quincey, of Old Street, City Road, gentleman, and John Johnson, of 
Cursitar Street, lamp maker, for “‘Jmpravements in the manufacture of lamps, and 
abades for lamps and other lights.” (Partly a cammunication.j—March 25. 

William Pollard, of Newcastle-upon-Tyne, geotlemaa, for "Improvements in the 
manufacture of ammonis.”—March 28. 

James Hardy, of Birmingham, Warwick, gentlemsa, for ‘Improvements in the pro- 
cess of welding tubes, pipes, or hallow rods of malleable iran hy machinery.”—March 28. 

Joseph Maudslay, of the firm af Messrs, Mandslay, San, & Field, of Lambeth, Surrey, 
enginecr, for ‘‘ Improvements io steam engines.”"—March 28, 

Alfred Richard Johnson, of the firms of Messrs. Johnson & Co., Regent Street, and 
Messrs, Griffiths & Jahnaon, Old Band Street, Middlesex, hatters, far *' Impravements in 
hats.”—March 28, 

Joseph Canper, of Hoxtan, Middlesex, gentleman, far * Improvements in the purifi~ 
catian and clarification of sugar, which improvements are also applicable ta the purifying 
and clarifying of other articles of commerce.”— March 28. 

Robert Davisan, of Brick Lane, Middlesex, civil engineer, and Willlam Symiogtan, of 
East Smithfield, Middlesex, civil engineer, far **A method or methode of drying, sea- 
soning, and hardening wood and other articles, parts af which are applicable tn the de- 
siccation of vegetable substances generally.” —March 28. 

Robert Mollett, of Shacklewell, Middlesex, gentleman, aad Jesse Bridgman, of Hack- 
ney, Middlesex, gentleman, for * Improvements in separating the fatty and aily fram the 
rembraneons portiona of animal and vegetable substances’ ”—March 48. 

Charles William Spicer, of 28, Portman Square, Middlesex, esquire, far ** An invention 
called the nautilus, or portable life preserver and awimming belt,” (A cammunicatioo.) 
—March 238.) 

Charles Hector Francais Dumontier, of Ronen, France, engineer, for ‘* Impravemeats 
in the coastructian of lithographic aad autographiec presses.” (A commnaicatlaa.)— 
Maren 28. 


A New PROPELLER.—An invention has been made by an ingenious mechanic 
of Ediuburgh, ot a new made of giying motion to vessels, daing away with paddle-wheels 
and boxes, as well as the Archimedian screw. It is a simple revolving cylinder, placed 
midships, which acts as a windlaas, and makes a rope of the sea; io fact, the velacity 
aequired is in proportian ta the quantity of water discharged by the agency of the cylinder, 
through a discharging nozzle at euch side of the vessel, and what is curious, the discharg- 
ing nozzle cau be turaed by a simple aperation an deck, so as te stap the vessel, make her 
move backward or rannd as ana pivot, within her own length, without even the know- 
ledge of the engineer, or tbe assistance af the rudder, as no stoppage of the eagine is 
necessary for tha purpose. Tbe canvenience is a smaller consumption of fuel, and the 
capability of the broadside carrying an entire armament.—Secatsman. 


Correr BaLLoon.—A balloon composed of copper is so far completed, that 
it is naw exhibited to the public: this immense glabe is formed of sheets of copper, 
united and soldered. The object proposed by this experiment is ta resalve the problem 
of the practicability of the employment of metals In the coostruction of balloons.— 
Paris Paper. 
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THE TIMBER ROOFS OF THE MIDDLE AGES. 


Remarks on the Timber Roofs of the Middle Ages, by THOMAS 
Morais, read before the Institute of British Architects. 


(With an Engraving, Plote Va, containing Roofs of the following 
buildings.) 


Fig. 1. Westminster Hall.—2. Nursted Court, Kent.—3. Old Basing 
Church.—4. Guard Room, Lambeth.—5. School House, Coven- 
try.—6. Hall Croydon Palace.—7. Conway Castle.—8. Eltham 
Palace.—9. Wolsey'’s Hall, Hampton Court.— 10. King’s College 
Chapel.—1f. Chapel, Croydon Palace.—12. South Wraxall.—13. 
Westminster School—14. Crosby Hall. 


Tue timber roofs of the ancient regal and baronial halls, which 
formso prominent and characteristic a feature of our national medieval 
architecture, merit, in an eminent degree, the attention of all to 
whom the science of construction is anobject of interest; and although 
other avocations have precluded the present writer from going into 
the subject in that full and perfect manner which it is calculated to 
repay, and which its importaoce fairly demands, he trusts he may be 
able to furnish a few observations, to serve, perhaps, as a stock on 
which the results of other and more successsul efforts may be at a 
future season engrafted. So little, indeed, has yet been done towards 
giving a connected form to the history and principles of English car- 
pentry, that he who wonld shrink with conscious inability from at- 
tenipting so comprehensive a project, may yet hope to find not utterly 
valueless such mere gleanings as the present. 

It wi!l not be thought requisite to carry the subject back to that 
remote period of Anglo-Saxon history when the carpenter (as well as 
other artificers) was considered, if not a positive vegetable, at least 
part of what we are accustomed to call the plant of an estate, trans- 
ferable from owner to owner with the land, as we read that “ when 
the brother of Godwin gave to a monastery a certain manor, he in- 
cluded its appendages; that is, his overseer and all his chattels, his 
smith, carpenter, fisherman, miller, all these tenants, and all their 
goods and chattels.” 

The artificers of the early Saxons appear to have been for the most 
part either monks or slaves—they were nothing more than sheer 
necessity made them—they lived and died poor, unhonoured, and un- 
improved! “The habits of life were too uniform, its luxuries too 
few; its property too small; its wants too numerous, and the spirit 
of the great mass too servile and dull,” says Mr. Sharon Turner, “ to 
have that collection of ingenious, active, respected and inventive men 
who make and circulate onr internal and external commerce with eager 
but not illiberal competition; or to have those accomplished artificers 
and manufacturers, whose taste in execution equals that of the most 
elegant fancy in its invention.” 

“In the monastery,” says the historian, “ were to be found smiths, 
carpenters, millers, illuminators, agriculturalists, and fishermen.” The 
carpenter was at that time the éreom wyrhta (the tree or wood work- 
man.) The Anglo-Saxon verb used in speaking of bnilding is commonly 
gelymbrian, “to make of wood,” and it is known to every architec- 
tural antiquary that many early churches were constrncted of that 
material—one at Greensted, in Essex, still remains. 

As we approach the time of the Norman conquest, matters became 
ameliorated, and this was an advantage concomitant with the estab- 
lishment of Christianity and the influx of Italian clergy. The most 
durable materials were sought for and applied in ecclesiastical works, 
and to our architects for several centuries previous to the date of any 
large wooden roof, 


“ The art was known, 
By pointed arch and shafted stalk, 
The arcades of an alleyed walk, 
To emulate in stone.” 


This art they practised with such admirable skill and effect, that 
their works have been not unfrequently considered beyond the pale of 
modern imitation. To these architects who had previously and pro- 
gressively ruofed our edifices with stone, from the simple adaptation 
of the more Romanum in buildings of Anglo-Saxon and Anglo-Norman 
dates, to the masterly example in the Chapter House at York, who 
had clothed with so much invention and taste the bold framework of 
mathematicai deduction, are we indebted forthe wooden wonder of 
Westminster, The span of Gothic groined roofs seldom exceeded 
35ft..? while the Great Palatial Hall was double that width. Nume- 


1 The Chapter House at York is 57 ft. in diameter, but the building is octagoval, and 
the poiuts of support, therefore, more frequent, and the resistance toa pressure from 
within greater than in a continuous vault. The nave of York Cathedral fis also of the 
great extent of 48 ft. 
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rous obstacles to a stone roof must therefore have presented them- 
selves; the builder was thrown upon the resources of bis art, but he 
proved himself his craft's master, and a novel and elegant application 
of that great element of lightness and beauty, the arch, was the conse~ 
quence. The former ponderous and friable material was exchanged 
fur one equally susceptible of the nicest equilibriation, and greatly 
superior in tenacity and tractibility. It was one of the grandest in- 
novations recorded in the annals of English art. 


Westminster Hall, Anno 1399.—(Fig. 1.) 


Onr first consideration (in respect of dimensions if nnt of date) is 
due to the roof of Westminster Hall, where the distance between the 
sides is 68 ft and the length 240 ft. This length is divided into 
twelve bays, giving a distance of 20 ft. between the principals or 
points of pressure and support. At these intervals an arch of great 
strength and boldness is thrown from wall to wall, setting down on 
stone corbels, and rising about five-eighths of the span. The curve, 
from the springing to the vertex, is divided into three nearly equal 
spaces, but the intermediate points are made to approximate some~ 
what more closely, in order to facilitate the disposition of the load ; 
and additional stiffness and protection is afforded by the well-devised 
framework within the arch. It will be seen that the uppermost of 
these points falls immediately under the middle of the rafter, where 
the weight is collecte by a massive purlin, and carried by an auxiliary 
arch to the queen posts, and by them conveyed to the hammer beam, 
a timber which possesses the property of a lever rather than a tie. 
The point of intersection with the arch (Fig. 1*) is its fulcrum or cen- 
tre of motion, and the force exerted at the inner end, which repre- 
sents the weight of the upper half of the rafter, forms a well adjusted 
counterpoise to the pressure on the pole plate or beam at the foot of 
the rafter connected with the outer end of the hammer beam. These 
forces combined follow the direction of the arch, which discharges 
its load fairly on to the walls; avd the outward thrust is so perfectly 
counteracted by the disposition of the parts, that the flying buttresses 
of the exterior seem called for, rather as a set off to the casualties of 
practice than any imperfection in the principle. This appears, indeed, 
the light in which they were received by the builders, for there seems 
to have been little attention to regularity even in their original dis- 
position. 

This chef d'œuvre was completed in the year 1399, when Richard H. 
kept his Christmas at Westminster, and is said to have entertained 
10,000 guests daily, but as that number could barely manage to stand 
inthe hull, it is clear the whole party did not dine together. This 
was no doubt a circumstance of annoyance to the hospitable monarch 
who is said to have exclaimed that it was but a “ mere dressing room 
in comparison with what he wished to have !” 


Eltham Palace, 1480.—(Fig. 8.) 


To the decorated period Mr. Rickman has, I think, erroneously 
attributed the roof at Eltham. Its characteristics are certainly those 
of well developed perpendicular. It is a bad imitation of the West- 
minster roof, the chief arch being an obtuse pointed segmental one, 
which of course exerts a very considerable pressure against the upper 
part of the walls, and the hammer beams and brackets are but ill cal- 
culated for supporting any part of the load that may be thrown upon 
them. The designer seems to have taken little pains to obviate a lateral 
strain, trusting, in this respect, to the resistance afforded by the walls 
and buttresses. The principal rafters are of large dimensions, and 
are stiffened by horizontal struts under the purlins. The arched rib 
relieves the hammer beam of much of the weight at its inner end, 
and there are no longitudinal arches springing trom them as in the 
foregoing example. The clear span of this roof is 36 feet. 

On investigation, 1 find my previous surmise as to the date of this 
roof supported, and its erection satisfactorily attributed to Edward LV. 
The cognizances of that monarch are of frequent occurrence in the 
masoory, and documentary evidence exists of his having at great cost 
repaired his house at Eltham. His third daughter (Bridget) was born 
here in 1480, and in 1483 he celebrated Christmas in a most sump- 
tuous style—2000 persons being regaled daily at the festive board. 


Wolsey’s Hall, Hampton Court, 1520.—(Fig. 9.) 


The roof of the Great Hall at Hampton Court (temp. H. 8) covers 
a space of 40 ft. (which is the same as at Christchurch, Oxford, and 
Trinity College, Cambridge,) and is, perhaps, the most elaborate we 
possess. 

As a scientific system of framing, it cannot enter into rivalry with 
that at Westminster, which will be readily felt, when we consider 
that the admiration it attracts is directed to a mere easing and nov to 
the actual skeleton. This gives it the character of a ceiling rather 
than of a roof, but it is to the timbers that our attention must now be 
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devoted, and here we do not recognize that masterly arrangement, 
that perfect equilibration, which should at once proclaim it to be 
“By its own weight made steadfast and immoveable,” a line that may 
be applied to Westminster Hall, with equal truth, force and beauty. 

In the present instance a considerable thrust is exerted laterally 
upon the walls, rendering buttresses necessary to its stability. Still 
there is much ingenuity in the frame work, and the pressure is made 
to exert itself at an angle of about 70°, being as near to a vertical 
direction as the scheme of the roof would perhaps admit of. The 
principal rafters may be said to partake of the property of an arch, 
and being concealed, their ruder construction does not form a very 
material disadvantage, 

The forces are made to exert themselves upon the hammer beam; 
but with respect to the manner in which this timber is supported, a 
marked difference is observable; a difference, indeed, that canses a 
complete change in the constructive principle and ultimate transmis- 
sion of the load. At Westminster we have seen the great arched rib 
proudly spanning the entire width of the hall, and forming the grand 
Support of the whole roof. The hammer beam, as has been shown, is 
poised with the greatest precision upon a point in the arch, and the 
weight thrown perpendicularly on the walls at the springing ; but at 
Hampton Court this principle is not carried ont, for the hammer 
beams with their struts support the arch! Jn estimating the lateral 
thrust of such a piece of framing, the simplest method seems to be 
to compose the forces acting on the hammer beam, and draw the re- 
sultant, A B, through the bracket and the walls to the ground. We 
thus have the elements of a lever, the external edge of the wall bein 
the fulcrum or prop. The weight of the wall collected at half its 
thickness from the fulerum, as the resistance to be overcome, and the 
point where the resultant cuts the ground, shows the position of the 
counteracting force. 

In this point of view the ancient massive rubble wall had certain 
advantages over the light and compact mural works of the moderns. 
In conveying the forces from the hammer beam to the wall, the 
bracket is presumed to be of adequate strength; but it onght to in- 
clude a straight (or more strictly a parabolic) line from the bottom of 
the queen-post to the corbel, to prevent a cross strain, and the line of 
the composed forces should pass on the outside of the corbel, other- 
wise the hammer beam would be liable to be depressed. The form 
of these brackets being just the reverse of that which the mathema« 
tician would prescribe, the introduction of the bolt, an object which is 
regarded by the carpenter with extreme jealousy, became an act of 
only due precaution. 


Roof of Westminsler School.—(Fig. 13.) 


This exhibits very closely the anatomy of such as Hampton Court, 
and was selected by Tredgold as a general type of these works. The 
defiexion of the hammer beams and derangement of the queen-posts 
consequent on an excessive loading of the inner ends of the brackets, 
is quite apparent. The hammer beams of the Opposite sides are 
now connected by bars of iron, a most unsightly and l fear equally 
ineffectual remedy. 


King’s College Chapcl.—(Fig. 10.) 

This roof, which has been very aceurately delineated by Mr. Mac- 
kenzie, is curious, from the degree of care bestowed on its form and 
finish, considering its destination as a mere covering to the very 
beautiful masonry beneath. Jt illustrates the practice of first roofing 
in buildings to be vaulted with stone. “There are,” says Rickman, 
“buildings in which, though the upper roof is shown, there is pre- 
paration for an inner roof; such is Chester Cathedral, where only the 
lady chapel and the ailes of the choir are groined, and the whole of 
the rest of the church is open; but on the top of the shafts is the com- 
mencement of the springing of a stone roof. 

Jt is in perfect consistency with the usual order of events to suppose 
that roofs were constructed with principals of a simple arched rib 
antecedently to those of more complicated forms and grander dimen- 
sions; and at Conway Castle (1284) (Fig. 7) there are appearances 
which have induced me to suppose that the purlins and other timbers 
were supported by a series of stone arches and gables, serving the 
purposes of principals. 


Guard Room, Lambeth Palace, 1450.—(Fig. 4.) 


This is a very elegant roof of a simple wooden arch, but its precise 
date is not recorded. It has the lofty two-centred and bold tracery 
of early perpendicular work, and there is in Brayley’s illustrations a 
memorandum under the date 1452, that on account of the great in- 
firmity of Archbishop Kemp a convocation was adjourned trom St. 
Paul’s Cathedral to the Manor of Lambeth, and held in the High 
Great Chamber, (alté camera major?,) which he supposes to be the 
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room in question. It is said to have heen the restoration of a still 
earlier guard room. Though now plastered over there is every reason 
for concluding that the rafters were originally exposed to view. 


Hail and Chapel, Croydon Palace, 1450.—(Figs. 6 & 11.) 


These furnish examples with the four-centred arch; and at the 
Moat House, at Igtham, Kent, is a very bold simple arch which 
when accompanied by spandril tracery, and the upper part occupied 
by king-posts and the other timbers, must have produced a very fine 
cffect. 

The Roof of the Divinity School, Oxford, may be instanced as a 
Specimen of the arched rib, with pierced tracery in the spandril, sup- 
porting a ground ceiling with pendants and elaborate tracery. 

In Rickman’s work on “Gothic Architecture,” is mentioned a roof 
at Willingham Church, Cambridgeshire, where stone ribs rise like the 
timber ones, the intervals are pierced, and the slope of roof is of 
stone; it is high pitched, and the whole appears of decorated cha- 
racter (1307 to 1877). 

In smaller examples we often meet with arch-formed timbers serv- 
ing (otherwise than for ornament) as auxiliaries to the principal 
ratters, and give no change of direction to the weight. Instances of 
this are found at South Wraxall (Fig. 12), the Vicar’s Hall, Wells, 
and many other places, 


Nursted Court, Kent, 1330.—(Fig. 2.) 


At Nursted Court, situated about fonr miles due south from Graves- 
end, is a roof of singular interest, doubtlessly anterior to that of West- 
minster Hall, and attributed, with great probability, to Stephen de 
Gravesend, Bishop of London, who hecame possessed of the manor in 
1338. In this example the portion of the weight which at Westminster 
thrown on the inner end of the hammer-beam, is here at once con- 
veyed by a series of arches and posts to the ground. Mr. Carlos says, 
“ The interior of the hall was distinguished by the singular construc- 
tion of its roof, which was sustained on pillars standing within the 
area, in this respect differing from the generality of ancient examples 
which have reached our day, it is however highly probable that 
Westminster Hall was originally divided after the same manner. The 
roof appears to have been sustained ona frame work composed of 
two principal beams and two purlins, and supported by four oaken 
pillars disposed on two ranges on each side of the area, the beams 
being converted into arches by the addition to their soffits of arch 
formed timbers. It is illustrated in the “Gentleman's Magazine,” for 
April, 1837, where there is a notice of a similar roof at Balsall Temple, 
Warwickshire. The School House, at Coventry (Fig. 5), is another 


example. 
Crosby Hall, 1470.—(Fig. 14.) 


Another class of roofs of considerable antiquity, but perfectly 
distinct in principle from those yet considered, based on the property 
of the triangle to resist racking or change of form, is met with in 
several of our colleges, at Crosby Hall, and in many later bnildings. 
It is in roofs of this kind that timbers possessing the nature of a tic, 
or for which a flexible substance, as a rope or chain, might be sub- 
stituted, are first advanced in English work, all beams in the former 
examples being either compressed or subjected to cross strains. This 
roof was well adapted for the oranamental ceilings of the sixteenth 
century, when the custom of concealing the timbers prevailed, and 
formed an easy transilience from the steep inclination of the old roof 
to tbe flat unbroken plane of “ modern instances.” 

Gothic roofs, then, (using the term generically, in contradistinetion 
to those with level ties) admit of an obvious and definite analysis into 
four classes, to one or other of which any roof may be referred. Three 
of these have the arch for their basis, and the science of equilibriation 
is called into direct action; the fourth has in itself a eountercheck to 
lateral pressure. 

The first class comprises roofs with simple arched ribs as at the 
Guard Room, Lambeth; the Moat House, Igtham; Ackwell Manor 
House, &c, 

The second class comprehends those examples that have a grand 
arch spanning the entire width with axiliary timbers, by which part 
of the weight is suspended from the intrados as at Westminster, 
Eltham, Boddington, Iuxon Hall, Lambeth, &c. 

The third class consists of such as have the arch supported by 
brackets, as at Hampton Court, Westminster School, &c. 

The fourth class, or angular roofing, includes snch as are formed of 
two intersecting triangnlar frames, in which the tendency to press out 
the walls is counteracted by the longitudinal stress upon the connect- 
ing beams, as at Crosby Hall. 

In this latter class we arrive at a point where it becomes difficult to 
trace the principle of construction, and to determine with exactitude 
the object of the cross beams. In some instances their use as struts is 
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apparent as at Old Basing Church (Fig. 3), in Hampshire, in others 
their usefulness as ties can hardly he questioned, as at Crosby Hall. 
I mention this ambiguity, because the original application of oblique 
or inclined ties has heen attributed to Mr. Revett, an architect 
of the last century, and known to the republic of letters as the editor 
of the third volume of Stuart’s “ Athens.’ On the one band it must 
he confessed that in the older roofs we can hardly be said to meet 
with timbers ina state of tension. On the other, if we reflect how 
decidedly the attention of artists was in Mr. Revett’s time averted 
from our natural relics, we shall cease to be surprised if their just pro~ 
tension met with neglect, and, in some cases, misappropriation. 


OBSERVATIONS ON ARCHITECTS AND ARCHITECTURE. 
By Henry Fuiton, M.D. 
No. 8. 


The Farnese or Italian astylar seems likely to gain the ascendant 
in this country, and, perhaps, all things considered, it is well that it 
should do so. In the mind of cvery man of taste the Greek style is 
inseparably connected with a state of purity which rejects all adul- 
teration, and (whether fortunately or not for the development of our 
own powers) our climate and customs require so many changes from 
the original, that in the adaptation of the style, it too often loses all 
its value, and hecomes flat, stale, and unprofitable. Exceptions there 
are to this in favour of a few temples and isolated buildings, where 
the style may still be exhibited to advantage; and unpardonable 
indeed is the architect who does not seize on such opportunities when 
within his reach; as these must be relied on to maintain and hand 
down to posterity the true principles of the art. 

But althongh the use of the Greek style, as defined by its orgina- 
tors, must, for the reasons stated, be in a great measure abandoned, 
yet unless the love of it and a full and entire perception of its beau- 
ties pervade the whole soul of the architect, it would be better for us 
mortals that his proper calling was to build pigeon boxes or hen coops 
rather than National Galleries, Museums, Royal Exehange interiors, 
and club houses. If, in the chances of life, Canova had been cast 
away on some barbarous island in the Pacific, wonld he not, if obliged 
to cut jade into idols, have carried out, even with such materials and 
for such purposes, those principles of his art which he had acquired 
by studying the works of Phidias? lf our masters—aye, our masters, 
for we must agree with Sir Joshua, who says, “From the remains of 
the works of the ancients the modern arts were revived, and it is by 
their means that they must be restored a second time. However it 
may mortify our vanity, we must be forced to allow them our masters ; 
and we may venture to prophecy that when they shall cease to be 
studied, arts will no longer flourish, and we shall again relapse into 
barbarism,” if the architects of the time of Pericles were now per- 
mitted to appear amongst us, would they not carry into the designs 
for our modern buildings the same principles which guided them in 
designing those structures which ought to be the admiration of the 
world ? 

Now it is precisely the lack of this feeling and perception, and not 
the difference of climate and wants which causes the failure of some 
modern architects, Take the ancient models to pieces, select, ap- 
propriate and combine ad libitum, but remember the principles, and 
do not deviate one iota from them. Invent, if yon please, and treat 
yonr own inventions as you please, but do not take the same liberty 
with the inventions of others. Do not take a Greek cornice for the 
purpose of breaking it up into trifling parts, without reflectlng that 
the Greeks themselves obtained grandeur and simplicity by its integ- 
rity, and that the same results may not follow a contrary practice. 
As Sir Joshua Reynolds aptly says, “however contradictory it may be 
in geometry, it is true in taste, that many little things will not make a 
great one;’’ if this be true in painting, much more is it applicable to 
architectural outline. Do not stick a Greek portico up against a 
building, because it will then have the appearance of not being part 
of the original design, but rather an after-thought, which may be 
easily remaved elsewhere, and all the compositions of the Greeks had 
a monographical character, which gave their most elaborately finished 
works all the charms of simplicity. lf a portico be reqnired on the 
side of a building, or in any case where it cannot be made to extend 
the entire front, why not recess it ín antis, and thus preserve integ- 
rity of outline? In truth we have both bill stickers and portico 
stickers all engaged in the laudable occupation of disfiguring our 
public and private edifices. 

Do not let your pediments have the appearance of having been 
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sliced off from some smaller edifice; that is, let the entire extent of 
the front be crowned with a pediment, or if that may not be, let there 
be none at all, for if you place more than one in the same line, as in 
the river front of Somerset House, for instance, then the composition 
must have the appearance of being so many separate edifices, and not 
as one design. 

Windows we must have, although, as far as the Greek style is con- 
cerned, they are evils, still they are necessary evils, vet it is by no 
means necessary to make the evil greater and more apparent by means 
of incongruous ornament, if indeed we may use the word ornament 
to express any thing when it ceases to be ornamental. Why then do 
we find two little columns surmounted by a little pediment, which 
only appears to be made part of the building by an awkward process 
of grafting? Little columns and little pediments are little things and 
little in the acceptation of the term, when it implies mean or insigni- 
ficant ; they must have magnitude or they cannot have importance. 
The proportion generally given for windows is that the height shall 
be twice the width: in the Traveller’s Club the columns of the win- 
dows are 10 ft. 3in., and the interspace between the columns 5 ft.3 
taking the columns to be ten diameters high, this would give us no 
less than six diameters from centre to centre; in fact, with a little 
stretch of imagination, these windows look like the porticos of model 
temples let into hales in the wall, the centre columns being removed 
for the purpose of showing the muntons of the sash lights. In con- 
sidering the subject of intercolumniation, I had recourse to my old 
friend Palladio, not for the purpose of seeing what he did, for I ex- 
pected no ally in that quarter, but to see what he said, which may 
have some weight with those who take his works as their standard, 
He says, “The intercolumniation may be of one diameter and a half, 
ar of two, of two and a quarter, of three, and sometimes more, but 
the ancients never exceeded three except inthe Tuscanorder, Great 
care must be taken to keep a due proportion, because if small columns 
are made with large intercolumniations, it will very much diminish 
the beauty of the former.” It is moreover the invariabie practice 
to diminish columns even when engaged, which in the case of wine 
dows must leave the opening wider above than at the bottom. 

The apex of a pediment should be the crowning stone of the come 
position, the highest point in the picture; how is this character pre- 
served in windows which have wall and cornize, and, it may be, other 
windows and pediments above them ? 

But perhaps it may be asked, “do you require merely a plain 
opening in the wall? for my part, I ean contemplate a plain cleanly 
finished, unornamented window, without feeling the same horror which 
arises from one of the ornate description first alluded to, or the 
shouldered and balustraded ones which are presented to us in great 
variety; but there is no necessity for leaving these openings destitute 
of all ornament, for moulded architraves may in almost every case be 
supplied with advantage. The Roman arch gives a good form of 
window, particularly for the ground floor; but it must be quite plain, 
without even a dropping keystone, which, indeed, looks like the con- 
sequence of a mistake on the part of the workmen, who may have 
accidentally placed the piers or jams too far asunder, and hence the 
dropping of the keystone. Mathematicians consider the circle as the 
most beautiful of all figures; the dropping keystone destroys its are. 

The Egyptians, by covering their walls with hieroglyphics, sought 
to convey and perpetuate information and instruetion to the people, 
and their labours have survived the knowledge of the characters in 
which they were written. Some architects now-a-days cover their 
edifices not with graven precepts, but with scored lines, which have 
neither wit nor worth, excellence nor meaning. The New Zealander 
thus tatooes his face as the American Indian puts on his paint, that he 
may bear the distinguishing marks of his tribe; but it will scarcely be 
urged that tatooing is of the same use in distinguisbing one class of 
buildings from another. Mr. Leeds, in his criticism on the Traveller’s 
Club, says, “Rusticating of different kinds contributes in no small 
degree to variety and character in this style. Contrary to the idea 
the term itself at first suggests, so far from producing rudeness, 
coarseness or negligence, it is not incompatible either with richness or 
delicacy of finish.” For my part, I can distinguish no difference, 
unless it be that in some examples there is more paring and frittering 
away than in others. “ There is no beauty in straight lines,” such as 
these which break up the surface without giving any breadth of sha- 
dow. A few lines are easily drawn on paper, but much labour is 
given to workmen, and consequently not a little expense entailed on 
those who are to pay; and for what? to make open joints for the re- 
ception of dust and moisture, without having a redeeming feature. 

Columns are the most ornamental part of classical architecture, and 
yet they are quite unfitted for ornament, nor has the attempt to ap- 
propriate them for that purpose ever succeeded; the explanation of 
this seeming paradox is that their beauty principally arises from the 
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exqnisite variety of light and shade which they afford when properly 
insulated; but when engaged doing any thing else or doing nothing, 
we feel the want of that they do not give, and the more sensibly be- 
canse they seem only to recall its absence to our memory. Engaged 
columns give the substance but not the shadow. 

We must also notice the introduction of those bloated, stunted, 
pot-bellied, corpulent things called balusters, (although we regret they 
do not merit being designated by more elegant terms.) A critic in 
the March number of a contemporary journal speaking of the Gresham 
Club, (noticed in Observations No. 7,) says, “That the great merit of 
club architecture is to make a good kitchen;” and in place of giving 
auy remarks on other points, gives in commendatory terms an acconnt 
of the “ lifts” for the dishes to pass to and fro, and the washing of 
plates; all this is no doubt very satisfactory to the readers of that 
journal, and german to the guzzle-ability and gull-ability of the civic 
members of the club, as well as creditable to the ability of the archi- 
tect himself, however it may excite the risibility of others. In the 
facade of this club we have these architectural wall-fowers introduced 
no doubt as emblems of the fat contented state, which the culinary 
arrangements of the kitchen may probably produce. Sir Robert 
Smirke has placed these gouty columns (as they have been called) on 
the College of Physicians, for the more humane and noble purpose, 
as emblems of swathed podagra, to remind those who are affiicted 
with one of the most painful maladies which the pleasures of the 
kitchen briug, that here they may be relieved. Where it is not ne- 
cessary to set forth on the elevation by means of these pigmy co- 
lumns either the bane or antidote, if a screen be requisite, the iron 
founders furnish many examples in much better taste, more Greek and 
not less classical. In the Travellers’ Club, for instance, both may be 
compared, and we can recommend this without the imputation of 
flattery because we bestow our praise to its back and not to Its face. 

Balustrades might be made highly ornamental and appropriate on 
gastronomic principles for “Club architecture,” if instead of dwarf 
columns with their capitals reversed, specimens of fat inflated hu- 
manity were designed and placed in the same position. 

It is the practice of some architects to treat their ante and pilasters 
either to foliated or voluted capitals; now the true and legitimate use 
of a pilaster in a composition is to connect columns with the walls, 
that the transition be not too violent, and these connecting links should 
partake of the nature of both; which can be best obtained by neither 
fluting, diminishing, nor giving them capitals other than snitable 
mouldings. 

Old women and children (it may be remarked without disparage- 
ment to the taste of some persons who do not rank as either) invari- 
ably prefer the Ionic and Corinthian orders to the Doric. This latter 
order is plain and severe, and can only recommend itself to the eye 
by its well adjusted proportions. It would almost appear that its 
inventors had felt this, and laid down an unerring rule, which, like the 
laws of the Medes and Persians, properly admitted of no change, 
namely, that two metopes, and two only, should intervene on the 
frieze between centre and centre of each column. It is true there is 
one instance of the contrary, but it forms the exception, not the rule, 
and it is an example rather to be avoided than magnified and taken 
as a precedent. lam very far from holding the opinion that the pro- 
portion of frieze just mentioned should not x any instance be deviated 
from, for even so much as the entire space of a third metope may be 
given and the eye shal! scarcely detect it if the index be not given in 
the form of triglyphs. In the basement story of Carlton Terrace, 
facing St. James’s Park, an instance of what I mean may he seen. But 
in the name of good taste, what innate beauty is tliere in a triglyph ? 
Is there any form or figure in architecture more devoid of beauty ? 
Yet as used it is the index either of beauty or deformity ; it is either 
ihe index of a well proportioned arrangement, or the indication of a 
struggling and weak one, which can neither permit the eye nor the 
imagination to be deceived. In the Roman or emasculated Doric 
(which is no more a specimen of the noble order from which it is said 
to have been derived, and whose name in part it bears, than the un- 
happy modification of the genus homo is a fair example of the class 
whence he is taken, and whose garb he wears) triglyphs are of the 
same advantage as false curls are to the shrivelled and withered face 
of an old harridan, which, as the index respectively of due proportion 
and youth, only renders deformity, debility, and decripitude the more 
apparent: and although the age and infirmities of the ancient dame, 
even when thus indicated, may excite our sympathy, yet the Vitruvian 
epicene and fabled personification of the other sex has no claims on 
the extension of our gallantry. 

Anexample of faulty metopical arrangement may be seen in the 
portico of the University Club, as it appears in Leeds’ “llustrations 
of the Buildings of London ;” there are two columns flanked by coupled 
ante, and the triglyph is not placed over the centre of the internal 
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pilaster, and there are three metopes on the frieze above the centre 
intercolumniation; these incoogruities and irregularities wonld not 
have been so evident if the frieze had been altogether naked or en- 
riched with sculpture instead of the triglyphs. The Universities have 
some reason to be dissatisfied with such an attempt at a classical 
portico. 

It neither was the practice of the ancients, nor is it of modem 
architects to introduce triglyphs into Ionic or Corinthian compositions, 
yet there seems no reason for not doing so, when the arrangement of 
the columns admit of it: but we have ancient examples in abundance, 
and too seldom followed, of sculptured friezes without triglyphs in all 
the orders. 

The first and somewhat distant view of an edifice should give a 
bold unbroken outline; all ornament should from such a point of view 
appear softened into a mass, merely soliciting a closer inspection: and 
when to obtain this the spectator advances, the eye ceases to take in 
the outline, or to feel that it is all interrupted by the most highly 
finished or minute sculptured details: but if instead of these, broken 
entablatures, polytriglyphs, senseless rustic lines, and a spongy-looking 
surface meet his view, better nothing existed to incite a close exami- 
nation. Of all the ancient architects, the Egyptians first, and after 
them the Greeks, alone seem to have been aware of the advantages of 
these principles. On these the beauty of a composition depends; 
without them an edifice may be ornate but not ornamental ; con- 
venient but not symmetrical; well constructed but ill designed; the 
work of a skilful builder who understands his trade, but not the pro- 
duction of an accomplished architect who aims at the highest walk in 
his profession; it may induce the groundlings to stare, but it must 
force the judicious to grieve; the censure of one of which ought, in 
the allowance of an architect to o'erweigh a whole crowd of others. 

It cannot be denied that disappointment often arises when a struce 
ture is finished, an event which was not expected when the drawings 
of the design were in the first instance submitted for inspection. 
Employers seldom look at a design except as a picture, and they are 
ignorant of what the result may be in the solid. Unfortunately archi- 
tects are obliged to minister to this state of things, particularly in 
cases of competition, and I believe that few are the instances where 
the most highly finished and tasty drawings have not been the suc- 
cessful ones; and when once these receive the fiat of approval, the 
architect is naturally loth to suggest any alteration. A geometrical 
elevation appears a cold stiff production to every eye that canoot 
realize its erection, hence the architect is tempted to set it off to the 
best advantage, and to give it pictorial effect by the introduction of 
light and shade, to procure which he must often break up his compasi- 
tion. In short, the efforts of the architect may be directed to produce 
a design ou paper as the primary object; the erection of the edifice 
itself being altogether of secondary importance, and instead of his 
conception being (if I may so speak) in stone, it is on paper, and must 
be viewed from very different points of sight. The architect’s whole 
thoughts are centered on the dranght, on the ornamenting of which he 
spends the might of his mind, careless it may be of tie effect, which 
must result in the solid, from his projecting lines which ornament his 
picture; and as drawings are generally to the subject what an inch is 
to ten or twenty feet, features scarcely observable are, when thus 
magnified, rendered unsightly. 

It would be most desirable, in all cases, if models were prepared, 
instead of, or in addition to drawings; it is true some expence would 
be incurred by the practice, but in many cases it would tend to save 
expence. Buckingham Palace, for instance, a great part of which was 
taken down whilst the works were in progress, I believe more than 
once; and in others, the Nationai Gallery, for example, it might save 
us a world of regret and disappointment. This is an inventive age, 
and as soon as the demand for models shall arise, we shall have suit- 
able materials discovered for their construction. 

It is said of Fuseli that on seeing a student in the Royal Academy 
staring at vacancy, he asked him what he was looking at, “ Nothing, 
Sir,” was the reply; ‘See something,” retorted Fuseli, “I always 
see the subjects ] am about to paint; so it should be with an archi- 
tect, he ought to think of the solid, and in this respect building castis 
in the air may not be an unprofitable ocenpation, as regards the ad- 
vancement of his taste. Drawings onglit merely to be the memoranda 
for the assistance of his own memory, and the means by which he 
wishes to demonstrate to others the subjects of his thoughts. 

Some of our readers may be disposed to think that many of tlie 
observations in these papers are so trite and self-evident as to be un- 
called for; I wish they could show me from modern practice that they 
were unnecessary ; I wish they could bring forward the erections of the 
last ten years inrefutation of what ishere urged; then, indeed, the labours 
of “a mere amateur” would be superfluous, and | should gladly lay 
down my pen, and give myself up to the contemplation of the beauty of 


1844.] 


revived architecture. Mr. Gwilt and others have written and spoken 
with a righteous horror of the interference of ‘“idlers,’ but let Mr. 
Gwilt and the rest not confine themselves to writing and speaking 
against amatenrs, let them also write and speak openly against what 
those amateurs say. A certain clique are too generous, too candid, 
too much occupied with ideas of their own importance, to attack, 
even in self defence, an anonymous assailant £ let us see what reply 
they can give to one who dees not shelter himself in ambush, to one 
who although fully sensible of his want of powers to set forth things 
as he could wish, yet yields to none in a desire to promote a Jove and 
knowledge of the art, and who is thoroughly persuaded that the best 
method of doing so, both for the interest of the profession and the 
furtherance of the art itself, is to give the publie the means of obtain- 
ing information. If the writer of these papers should have succeeded 
in the attempt to promote this, then he has written as he would; but 
if his endeavours have been marred by lack of ability then he has 
written as he best could, and he hopes that others more highly quali- 
fied may be induced to come to his assistance, point out his errors, 
and supply that which is deficient. 

It has been too much the practice in all ages to meet suggested 
improvements and propesed deviations from established notions, with 
other than open and candid argument. Daring is the man who 
attempts to run counter to the prejudices of his age ; parva componere 
magnis; Galileo was put into the Inquisition for asserting that the 
earth moves round the sun; and Harvey lost his practice as a physi- 
cian for attempting to demonstrate the circulation; still we can now 
say with Florence's eldest son, 

“ The starry Galileo with his woes.” 

“Tr moves,” as he said, when a ray of light entered between the bars 
of his prison and fell ona diagram of the Copernican system scratched 
on the walls of his dungeon. And although worse than monkish 
bigotry (considering the quarter from whence it came) assailed our 
own Harvey, still from its citadel, the heart, life’s current flows and 
returns in the very circle which he pointed vut. If the immortal con- 
ception of the Greek architects, buried amidst the rubbish of false 
taste, must lie neglected and dishonoured, let RESURGERAM be graven 
on its tomb, for assuredly against us also it shall hereafter rise in 
judgment. 

Ii. Mr. Gwilt in his Encyclopedia, ‘expresses the laudable desire 
“ to form, guide and correct the taste of even the mere amateur,” and 
he says that “ York Stairs, another of Inigo Jones’ examples exhibits 
a pureness and propriety of character which appear afterwards unap- 
preciated by his suecessors, with Wren at their head” Will Mr. 
Gwilt, the learned anthor of the Elements of Architectural Criticism, 
have the kindness to state what form, figure or feature of this erection 
“ exhibits pureness and propriety of character?’ Jam sure the plea- 
sure and instruction he can afford by doing so, will be shared with me 
by all the readers of this Journal, (I hope a numerous class) who de- 
sire to have their taste formed, guided and corrected. 

Clonmore, Dublin, April 1844. 


PROGRESS OF ART.—WESTMINSTER REVIEW, No. 80. 


Waite the Quarterly, and the Foreign Quarterly Review, both of 
which used at one time to be rather frequent with architectural topies, 
together with others bearing upon the fine arts, now never touch them, 
the “ Westminster” here gives no fewer that four artieles of the kind, 
eecupying one-third of the entire “ Number,” Architecture there- 
fure seems to have turned up “trumps” in that quarter; and whether 
they be small or high trumps, it holds a most remarkably strong band 
of them. The one which may be considered the ace of them, is played 
off first, viz., that entitled “Progress of Art,” whieh, we may observe, 
in lieu of the writer’s initials, has only a mystilying, * 2, attached to it. 
That the writer should not have eared to afford any clue to his name, 
is not particularly surprising; since he does not take a very flattering 
view of the Progress of Art, either among ourselves or in other coun- 
tries,—in fact, he considers the Progress to be in some respects a 
backward and retrograde one,—to be one not of advanee but of falling 
back upon antiquated forms and models, excellent in their time, and 
admirably adapted to the spirit of it; yet our time is not theirs: 
Europe is not China: the lapse of comparatively very few centuries 
has wrought a complete change in the European mind,—and not only 
in our social and outward habits, but in our mental ones likewise. 
Nought does it avail to say that sueh ought not te be the ease, if such 
it really is; consequently it is for those who contend that things ought 
to be utherwise, to show how they ean be made so. Surely Art has 
not yet gone through every possible phase of it,—has not yet revolved 
througu the whole of its great Platonic year. 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. ldi 


are, we confine ourselves. 
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We must not, however, allow such vain questions—hardly less use- 


less than perplexing—to detain us; neither can we pretend to notice 
here what the writer says in regard to the state of painting and sculp- 
ture at the present day; accordingly to his comments on architecture, 


little flattering, or rather, exceedingly unpalatable as some of them 
Be they truth or untruth, it is important 
that architects themselves should be fully aware what sort of opinions 
get abroad relative to themselves and their art. They may, indeed, 


shut their eyes and their ears, but they cannot compel the public to 


do so likewise, therefore it is as well for them to keep a sharp 


look-out, or they may chance to find the tide rushing in upon, and 


taking them by surprise when they are quite unprepared. 


“ Though the whole nation,” says the writer, “ have and always have bad 
an interest, not only in the private edifices, hut in the pnblic buildings erected 
throughout the kingdom,—while the knowledge and enjoyment of the sister 
arts have been confined to the affluent and the educated, stitt architecture is 
with us at present in a worse position than either of the others, its professors 
have less titte to the name of artists, and its best productions can only claim 
as their highest praisc to be correct copies, or at most, successful adaptatioos 
of some other buildings erected in former times, for purposes totally different 
from anything we at present require. The cause of this, we believe, will be 
found to lie, even more directly than in the other arts, in the system of 
copying, to the exclusion of alt original thinking, or, indeed, of common 
sense; and the reason why this shoutd be so fearfully prevalent in archi- 
tecture will be fonnd to ve principally in the anomalous systein in which not 


only the patrons of art, but the artists themselves, have been educated in 
England.” 


We have next some severe but just remarks on “ gentlemanly edu- 
cation” in this country, and the insufficient system pursued at the 
great schools and the two universities, with some lustily dealt blows 
at the latter for their utter neglect of art. Then, after some stringent 
remarks on the miserable sort of professional education which young 
men receive in this country, when placed as articled pupils to archi- 
tects, the writer comes to some of the late, and of the living “ notabi- 
lities” in the profession. Among the former, Soane, Nash, Wilkins, 
are fairly enongh estimated by him,—we might say, rather favourably 
than the contrary, for considering the number and the kind of the op- 
portunities afforded them, not one of the three achieved what he 
might have done; each of them was, besides, too much of a mere 
mannerist, and seems to have worked with a very limited stock of 
ideas. Mannerism, monotony, and penury of ideas, still more strongly 
characterize a distinguished living celebrity, who, as far as he has any 
character at all, may be described as the utter “ negation of an artist.” 
As such he is spoken of here, 


“ Sir Robert Smirke has adopted a safer plan than any of these men; his 
fame rests entirely on the sound masonry of his buildings, and the only 
attempt he makes at artistie effect is putting up as many Ionie columns as 
his employers will allow, One drawing raade tong ago has served for alt his 
porticos, now about to be brought to the acme of perfection in the British 


Museum, where forty-four of these useless Ionic columns, placed in various 
rows, are to form the façade.” 


This is assuredly sufficiently expressive of contempt, in itself, yet 
we fear, will be taken, both by Sir Robert and many others besides, as 
very mild reproach. It is, indeed, by far too much so for so very great 
an offender—one who has injured art most seriously, and that not so 
mueh by his own miserable aborticns, whieh might well be lefttoeuntempt, 
as by robbing it again and again of some of the fairest opportunities 
that have been afforded to architecture among our publie and national 
edifices, nay absolutely nullifying them. If Pecksniffs there must be 
in the land, at all events let them not be thrust into high places. The 
man himself might have been a very respeetable “carcase builder? 
but as an architect is the poorest maudlin imaginable: still in his 
merely being so there would be nothing very remarkable, but that 
being so, he should have been allowed to go on to the extent he has 
done,—to eommit failure after failure, is indeed most wonderful and 
supremely mortitying ; and withal shows what kind of encouragement 
is bestowed in this country on arehiteeture itself, and how far the 
patronage it receives is judicious, discriminating and siaeere, 

If towards Sir R. Smirke, the writer in the “ Westminster” has 
been somewhat more lenient than many others, he has not been spariug 
of criticism towards one who has hitherto been accustomed to have to 
listen to it only as applause or even homage—we mean Charles Barry. 
That gentleman would perhaps have been better satisfied, had his 
works been more briefly mentioned; stil! he ean bear to hear the 
truth as well as any body; while as to the writer, if he has touched 
one or two vulnerable points in the architect’s greatest work, some- 
what ungently, it shows that he is not over-awed by a reputation which 
seems tu carry all before it. After a few strictures on Mr. Barry’s 
elub houses, the reviewer goes on to say— 


“The Parliament houses are, however, the great architectural undertaking 
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of the present day. Since the rebuilding of St. Paul’s nothing so splendid 
has been attempted in Britain, and indeed, since Versailles, scarce anything 
on the Contiaent can compare with them. We have also the satisfaction of 
knowing that the design is the best of our best architect, and that instead of 
the grudging economy that is said to have spoiled so many of our undertak- 
ings in art, the expenditure here has been not only liberal but lavish; for 
had we been cantent witha plain, honest brick building, with stone dressings, 
such as would have satisficd our fathers or ourselves a few years ago, we 
might have had all the accommodation the present one will afford, and better 
arranged, for £150,000 nr £200,000, whereas the estimates for this one 
already amonat to £1,200,000, and it will not be finished under a million 
and a half. Here then is at least a million of money spent on pure esthetic 
ornament, a sum that would have restored to their pristine beauty (if we 
wanted Gothic) every cathedral or church in the kingdom, or would have 
established schools of art and design, with collections of art, in all the prin- 
cipal cities in the kingdom ; this it has been determined to expend in realiz- 
ing the design of one architect, and already the nation are hegianing to tire 
of their hanble before they have got it, aud to think they have paid too 
much for what they begin to find out will not be satisfactory when finished. 

“ The river frout is now nearly completed, and as Mr. Barry declares it to 
le the hest part of the design, we may safely assert that the new bnildings, 
thongh clad in the very prettiest and best selected Gothic detail, will, when 
finished, be as much like the bold, meaning, purpose-like buildings of onr 
ancestors as the very pretty Swiss peasant girls and very polite brigands and 
Albanians of our ball-rooms are like the rough originals. 

“ Every building of our ancestors expressed in every part the purpose for 
which it was erected, and with a degree of richness or simplicity suited to 
its destination; here, with the idea of producing a grand uniform whole, 
every part has heen made externally to look exactly alike. The speaker's 
house is the counterpart of that of the usher of the black rod, and though 
the latter is obliged to share his residence with a librarian, that is not to be 
discovered from tbe exterior; and equal magnificence is displayed in the 
apartmeats allotted to the clerks of the Honse and all the inferior offices. 
Indeed, whether it is the great conference hall or the public libraries or com- 
mittee rooms,—whether it is the Queen’s robing room or a librarian’s bed 
room, each is externally the same; and whether the room is fifty feet by 
thirty, or only fifteen feet sqnare, the stories throngbout are of the same 
height, unless indeed, as has been suspected, some of these fine looking 
windows are to be cut into two by concealed floors, a falsehood no Gothic 
architect ever was guilty of, aod a meanness which two honest windows 
wonld never exhibit. 

“ Tt is needless to point ont at what an enormous sacrifice of expense aud 
convenience this has been effected; but what is worse, it is not only not 
Gothic, but is an attempt at the same silly pretension which induced Nash, 
in the Regent’s Park terraces, to group together a number of small houses 
intp one design, to make them look like a palace. ‘The truth peeps ont at 
every corner there, and so it does here; and if any one will take the tronble 
of clothing any of them in Gothic detail, Chester Terrace for instance, he 
will be surprised how nearly he has re-produced tbe river front of the Parlia- 
ment Honses.” 


Long as is the foregoing extract, we must immediately follow it up 
by another still longer :— 


“Tt must always appear strange bow an architect could have gone so 
much out of his way to obtain this noiformity, and produce a prevalence of 
the horizontal lines over the vertical, for not only is this utterly abhorrent 
from Gothic in every case, but here, where he had a front about eight times 
the length of its height to deal with, all his ingenuity should have been 
exerted either to break the horizontal lines, or by bold projecting masses (as 
at Versailles), to prevent the eye following them, and thus take off the low 
street-like appearance the huilding now has; but, as if to make this still 
more apparent, the towers, instead of being parts of the river front, so as to 
give it height, are placed behind it, and disconnected, as if hy contrast to 
make it still lower. It is lucky for the architect’s fame that the land front, 
in spite of his worse judgment, will be broken and varied by the projections 
of Westminster Hall and the law courts, and will thus much surpass the river 
front; but it is painful to see the great tower placed so as by its mass to 
depress and overpower the Abbey and Henry the Seventh’s chapel. 1t wonld 
have been difficult to invent anything that could be more prejudicial to them 
than this feature, which, if admissible at all, shonld have been placed where 
the speaker’s honse is, at the angle next the bridge. Had this been done, 
we should not have had the architect coolly asking for £120,000 to rebuild 
the superstructure at great temporary inconvenience to the public, and per- 
manent detriment to the navigation of tbe river, and this merely hecause he 
forgot the existence of the bridge in making his design, or had not wit 
enough to know how to connteract the effect of it on the building. It is 
hesides here, where there is a great thoroughfare and a fine open space (it is 
uaoderstood that the houses in Bridge Street are to come down), where pro- 
cessioos and sbows can be seen from the square, the bridge, and the river, 
that the Queen’s and Peers’ state entrances, with the Peers’ House, should 
have been placed; not as they now are, ia a back street of Westminster ; 
and had this been done, and the south ead devoted to the Commons, there 
would have been good grammar avd good taste in building that part of a 
plainer and less pretending style than the north, half devoted to royalty aad 
the peers. This would have been more appropriate to the confined situation, 
and the saving of expense as great as the additional convenience. 
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“Tf, however, the exterior shows all these defects, and many more, which 
it would be tedious to point out, the interior is far worse, which will be 
easily understood when it is stated that one-fourth of the whole arca is 
occupied by eleven large and seven small courts; and as these are all entirely 
surrounded by high buildings, they will be at best but damp, ill-ventilated 
well holes, whose floors the sun will seldom see. They increase the expense 
of the building to an extent not easily caleulated, not only by spreading it 
over a quarter more space, but they actually present more lineal feet of stone- 
faced wall than the whole exterior of the new building put together. 

“Had the architect adopted one great court, with a glazed roof, running 
behind the river front, and divided into four compartments by the two 
honses and the central hall, these compartments forming four halls might 
have been surrounded by three tiers of arcades, something similar to the 
galleries of our old inn court yards, thus affording easy and cheerful access 
to all the apartments, and doing away with the tunnel-like corridors which 
at present ocenpy half the building. If, in addition to this, he had raised 
the roof of bis ground floor about ten feet, and lighted it with good honest 
windows, instead of the loopholes which at present scarce admit light to 
render it habitable, a much smaller building would have afforded far more 
accommodation. 

“lt is not easy to conceive anything that would, architecturally speaking, 
have been more magnificent than this range of halls, extending at least 700 
feet in length, and broken by the arcades supporting the houscs and central 
hall, so as to take off every appearance of narrowness; and had something 
like fan tracery heen adopted for the roofs, but with the fairy lightness that 
cast iron would have enabled the architect to introduce, and the interstices 
glazed with coloured glass, we might fairly have challenged the world to 
produce anything like it. In these halls, too, might have been placed the 
memorials of our great men; ove court might have been devoted to our 
literary men, another to onr men of science, whilst the others would have 
been occupied by our heroes and statesmen. Their statues might have 
stood in the centre, and their illustrious deeds have been painted oa the 
walls, 

“ By bringing the ground floor into nse, it wonld not only have given the 
buildiag more height, which it much waats, but have provided space, in con- 
junction with the halls, for coffee rooms, committee rooms, waiting rooms of 
all sorts; and hy adopting four covered courts instead of the open ones, so 
much space might have been attained that the building might have been set 
back fifty feet from the present line of front, and a good broad terrace road 
obtained, from which the river front might have been seen; at present it is 
entirely lost, and cannot be seen near enough to he examined from a bnat ; 
the present terrace, of thirty feet wide, is too narrow to admit of the building 
being viewed from it, besides not heing accessible to the public.” 

The terrace is, in fact, not only too narrow, but much too low: it 
ought to have been raised twelve or fifteen feet more, or to about the 
same level as the foot of the bridge ; that front of the building being 
still of the same height as at present, consequently loftier than those 
on the west side. Of course this would have cansed material altera- 
tion of the plan within, because the principal floor rooms towards the 
river, must have been on a proportionably higher level than the rest ; 
yet so far from being attended by inconvenience, that circumstance 
might have been made to contribute not a little towards interior effect, 
the ascent to those rooms being arranged somewhat after the same 
manner as will now be that leading up from Westminster Hall into St. 
Stephen's Hall. 

Beyond the two last-mentioned portions of the future “Palace of 
Westminster,” we apprehend, the scheme for fresco-painting and 
other decoration can hardly be carried ont,—at least uot so that the 
public can derive much advantage from it. No provision has been 
made by the architect for what was not contemplated neither by himself 
nor any one else, when he first formed his plans. The fresco painting 
scheme has been entirely an after-thought, and hardly practicable to 
anything like the extent that has been talked of. Little less than 
preposterous is it to suppose that decoration of the kind can be 
adopted for corridors, which, great as will be their extent, will be 
merely passages of communication—not at all too wide even for that 
purpose, and with no more light than what is absolutely necessary ; 
yet, it is to be hoped that, come when they may, our English frescos 
will endure to be seen to advantage without being shown in twilight. 

After Barry, Pugin comes in for some share of the eritic’s notice 
and auimadversion, for while it is admitted that he not only under- 
stands the style he follows, but eaters into the spirit of it, he is charged 
with wrong-headed enthusiasm, in endeavouring to dress us all up in 
the costnme of the fourteenth or fifteenth century. : 

ʻ lt might please some eathusiastic persons,” says the writer, “ that we 
should give up our science and civilization, and return to the harbarous igno- 
rance and simplicity of those days; hut it requires no great sagacity to fore- 
see that, so far from retroceding, we caanot even stand still, but must 
advance; and although, because we have no other art to admire, we are now 
wild after correct copies of old churches, it is quite evident that neither the 
symbolism nor the monkish superstition of the middle ages can have any 
permanent hold on an eolightened people.” 


So, too, think we: neither religious feeling, nor feeling for art, is 
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likely to be in the slightest degree benefitted by the ecclesiastical 
mummery now so largely affected, and accompanied with no small 
share of hypocrisy on the one side, and of stupid credulity on the 
other. 


SUGGESTIONS CONNECTED WITH THE ANTIQUITIES IN 
ASIA MINOR. 


[The Government determined in 1543 to send out a fresh expedi- 
tion to Asia Minor, under Mr. Fellowes’ direction, to procure further 
marbles, and to investigate more thoroughly the antiquities of the 
neighbourhood of Xanthus. The Trustees of the British Museum 
appointed Mr. Hawkins, Jun., to assist Mr. Fellowes in his architec- 
tural researches among the monuments of the country ; and the 
Comncil of the Royal Institute of British Architects having been ap- 
plied to for instructions and suggestions to aid the travellers in their 
investigations, Messrs. Donaldson, Vice-President, Angell and Scoles, 
were reqnested to draw up a paper on the subject; the following 
memoranda were furnished to Mr. Hawkins. ] 


Most of the [monuments in this country are either of the time of 
the successors of Alexander, or were erected during the Roman 
dominion. But if there be any of a remoter period they are of very 
great interest in comexion with the history of art and the usages of 
the earlier times. $ 

Those of the higher antiquity will doubtless be of ruder execution, 
and the proportions not so gracefnl as the later ones of the Alexan- 
drine period. The monuments of this latter epoch will generally be 
found to be pprer in conception and execution than those erected 
either previously or subsequently; but not so refined as those of 
Grecia Propria of the time of Pericles. Under the Roman rule the 
wants and luxurious habits ef tbe people increased, and some of the 
Roman nsages were adopted. In these buildings, therefore, there 
will be found greater intricacy of plan, and frequently a mixture of 
brick and stone or of brick and marble construction, and the use of 
the arch more frequent. Examples of the early use of this important 
feature will be very interesting. 

The edifices of the ancients in Asia Minor were frequently subor- 
dinate one to another; and their Agora, Temples, Theatres, Stadia, 
Gymnasia, &e., form very interesting groups. It should, therefore, be 
an especial study of the architect in Asia Minor to observe these 
combinations, and to mark the reference which one building has to 
another. 

The temples will generally be found to be placed in the centre of a 
peribolus, which will have the usual propylea. Observe also the eir- 
cumambient porticos, if any, of the peribolus; whether the inner 
range of columns, if there be two, be higher than the outer one. 
Remark, likewise, if there be any arrangement immediately iu front 
of the temple, as for an altar, canopy, pedestals, seats, &e. The in- 
terior arrangement uf the cella will doubtless be found peculiar in 
some examples, as for instance in that of Apollo Didymeus at 
Branchydæ, near Miletus. There is no complete plan of an Asia 
Minor temple known; those at Magnesia, T'eos, &c., being so encum- 
bered with rnins as to preelude investigation, without more means 
for excavation and removal of blocks than usnally possessed by or- 
dinary travellers, 

There are many particulars still’ required respecting the ancient 
theatres, especially as regards the scene, proscenium, pulpilum, or- 
chestra. For the lower portions of the theatres are generally piled 
up with the ruins of these parts. Observe whether the floor of the 
pulpilum be of stone or has been of wood. Remark whether there 
be any traces of the chambers or recesses for the echeia in the xo:Aov 
or cavea as mentioned by Vitruvius—also the decorations of the 
secene—of how many orders it consisted, whether it had three or five 
doors, and any snbterraneous passages, and how constructed. 

Details of the arrangement of an Agora are desirable, showing the 
disposition of the shops and general form of the whole, whether 
square or oblong? Did tliere exist honorary pedestals or other monu- 
ments in the area? Were there two orders of columns one above the 
other? What temples or other edifices had immediate connexion 
with the agora? Its propylon—was it traversed by a road 2 

If any roadways still exist, observe whether they are paved with 
oblong blocks or polygonal stones—are there stepping stones in the 
streets as at Pompeii ? 

Some of the palestre, gymnasia or baths were of large proportions, 
as those of Alexandria Troas, and Ephesus already published. But 
more particular details of such edifices are required; as not only 
plans but elevations and sections and mode of construction. 

Remark also any aqueducts or triumphal arches—take details of 
the water channel or gallery (specus) and observe, if they haye any 
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coating of a strong stnceo or cement, or whether they have merely a 
natural calcareous deposit resulting from the water itself. 

So complete have been the illustrations of the details of Greek 
buildings in the several works on Grecian architecture, that mere de- 
tails of monldings and parts are now of less consequence, unless 
there be any striking peculiarity in them. But the general arrange- 
ment of edifices and the disposition of the halls, porticos, vestibnles 
and various chambers in any group demand the especial attention of 
the traveller, which should be directed to these desiderata and also 
to the general plans of cities. The walls, towers and other warlike 
defences and fortifications may afford great novelty, particularly the 
entrance gates. 

Sometimes there are burial places outside the towns at some dis« 
tance with tombs, sarcophagi and other funeral constructions in a 
gronp ; at others these sepulehral erections line the roadways leading 
to a city. Remark how the summit of the tombs was finished, and 
whether there be signs of a pedestal or statue on the top. 

Carefully note all indications of colour on the architecture of this 
country—and if possible pnt at once on the drawing corresponding 
tints—if not write them down—and try to serape off some of the 
colonr and preserve it in a packet, carefully inscribed with the name 
of the monument, date and place whence taken. 

If any temples should be discovered with the columns still standing 
endeavour to ascertain whether their axes be perpendicular or in- 
clined either towards the cella or outwards. 

In any cases where it may be practicable to excavate and clear 
away the acenmulated earth from the ruins, care should be taken to 
note down and observe the precise situation of all the fallen blocks, 
previously to removing any of them, and an endeavonr shouid be 
made on the spot to design a satisfactory restoration. In some in- 
stances the ruins of temples may be found prostrated in almost symme- 
trical order, and the columns, entablatures, pediments and acroteriz, 
may be traced in regular succession. A eareful examination of the 
situation of the fallen masses will also assist materially in ascertaining 
the causes of the destruction of the edifice, which in many cases will 
be found to have been occasioned by earthquakes, or by the hands of 
the conqueror. : 

All blocks of an irregnlar form, and which throw any light as to the 
construction of the masonry, shonld be measured, and a perspective 
sketch made of them, after the mode adopted by Mr. Cockerell, as 
shown in his contribution to the additional volumes of Stuart’s 
Athens. The mortice holes for the insertion of timbers, cramp holes, 
the mode of tooling, the manner of working the beds, and all points 
relative to the construction will be found of great use. Observe also 
as to the mode supposed to be adopted for raising the masonry, for 
instance, the grooves at the ends of blocks or any other similar 
contrivance. Examine the description of marble or stone, and as- 
eertain, if possible, the quarries from whence it was brought; these 
are often in the immediate neighbourhood of the cities and should be 
visited. Remains of unfinished columns and entablatures may some- 
times be found inthem. Notice the mode adopted by the ancients 
in disengaging the blocks from the rock—if by wedges, by fire, by 
sawing, &c. Where practicable, examine the foundations and lower 
courses of the bnildings; notice the method and age of the con- 
struction, as it frequently happens that temples (as in the case of the 
Parthenon) have been erected upon foundations of a prior date to the 
buildings themselves. Any Cyclopean remains and works of the 
heroic ages, whicb may be discovered, should be carefully examined 
and deseribed as subjects of paramonnt interest. 

It will sometimes happen that fragments, wanting for the purpose 
of completing the restoration, may be fonnd built up in an adjuiniag 
modern building, or in the walls dividing the fields. 

The forms and construction of modern buildings should not be al- 
together overlooked. The resemblance between the modern con- 
structed wood huts and the representation of beams and timbers in 
several of the ancient monuments is highly curious, and without doubt 
many ancient forms and modes have been handed down with but 
trifling alterations from centnry to century. 

Marble doors are common in Asia Minor in the tombs. The mode 
of hanging them by pivots or other means should be noticed. 

At Antiphellus are onmerous curious tombs—a reservoir, theatre, 
&e., worthy of a visit and attention. 

Among other indications of the site of an ancient city the exist- 
ence of wells is often a guide to travellers in their researches. Tanks 
for the reception of water from the mountains also exist; and at An- 
tiphellns (now Castelarizzo) is a cireular reservoir, which also had the 
advantage of preventing the town below from being inundated. 

Tuomas L. DONALDSON, V.P., 
SAMUEL ANGELL, 
J, J. SCOLES, 
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THE PHILOSOPHY OF TERRA FIRMA. 


Having devoted the preceding chapters to a brief outline of the 
chief primary Causes of Effects manifest within the primitive ocean, 
and the phenomena of primitive earths of exclusive oceanic origin, I 
will now pass on to tle consideration of earths of Terra Firma, elabo- 
rated by animals and vegetables, as produced by secondary causes, by 
the moving force of waters, and atmospheric affections, produced and 
still prodneing by a regnlar unbroken sequence of events, being the 
continuance of the one great chain of lite, and still ascending in the 
scale of development. ‘he primitive soils of the ocean, or more 
plainly speaking, those which are the exclusive products of the ocean, 
are silicates, and the earths of calx, and soda, forming sauds and pebbles, 
marls of varieties, limestones, calcarious matters, salts, sulphates, 
muriates, carbonates, nitrates, and other characteristic fossil and mine- 
ral bodies: these several matters being (separately, and under nume- 
rous combinations,) the foundations of Terra Firma, and being the 
secondary and co-operative causes of all terrestrial phenomena em- 
bracing the living, fossil, and mineral kingdoms. 

Professor Brande, in his lectures, given in this Journal, has told 
you that the presence of alumina is necessary for the generation 
and maintenance of almost all vegetable species; but he has not, 
neither can he inform yon, under what conditions aluminous earths 
are formed. The oceanic earths of which I have previously 
spoken, have nu alnminous clay, nor traces of this earth in their 
composition, unless they have been subjected to those influences 
by which this eartl is generated. The island, and the district 
apportioned to the main continent, have not only no alumine, which is 
absolutely necessary for the maintenance of species, but the soil when 
first elevated above the waters, is wholly inimical to land vegetation, 
abounding with bitter acrid salts, mechanically and confusedly mixed 
with the alkaline earths. The conditions of change are atmos- 
pheric influences, thus the virgin lands disposed within the hot rain- 
less regions continue bare and desolate for a long unbroken succession 
of ages, but where the rains fall or the lands are periodically or for 
any prolonged period of time covered by the freshes, the acrid salts 
rapidly disappear, contending acids and alkalies uniting, form nentral 
bodies, and the soil rapidly acquires the generating power. Again, 
there ale secondary causes of fertility, such as sea birds resorting to 
the newly formed land, or masses of vegetable matter being conveyed 
there by the tides, or thrown thereon during storms. The species 
first generated on these desolate soils are uniformly species of man- 
grove, being aquatic plants, nurtured and fed by saline waters, con- 
taining much sada, and sinking within the waters in consequence of 
their consolidated nature : witli these we fiod rank coarse grasses almost 
wholly composed of silica, and thorny shrubs of a dry brittle nature ; 
neither the one, or the other, produce the black vegetable soil common 
to older strata, their chief constituents similating with ocean plants. 
In the course of time, the soil undergoes a change more favourable to 
vegetable existence, the dung of aqnatic birds and vast quantities of 
fish bronght by them and continually spread upon the soil contributes 
to increase this favourable disposition, and if rain, only occasionally 
fall, new species more exclusively belonging to the earth simultane- 
ously or in-succession make their appearance ; acacias, gum trees, 
aromatic shrubs, replacing tlie trees and plants and grasses of a more 
decided character, as the former occupants die away, or diverge into 
new species, in conformity to the change of soil and local influence. 
The law of nature in spontaveons generation is climate and association: 
the deserts being disposed within rainless regions continue bare and 
desolate, except in those regions where the rains fall, where rivers 
and fresh waters spread over the soil, or where these waters find their 
way by percolating through the porous beds: on the other hand the 
countless islands of the Pacific derive a rapid fertility from the rains 
that periodically fall, as well as from each other by a variety of 
secondary causes, such as the conveyance of vegetation from the 
one island to the other, by the sea, by birds, and by man:—the gene- 
ration and increase of vegetable earth depends therefore upon the 
generation and increase of vegetable species. 

Soils of Terra Firma are the resolution of ascesent vegetables 
generally combined with variable proportions of animal matter; of a 
black colonr; eagerly combining with the atmospheric volumes and 
with water, by which combinations varions known products are gene- 
rated; they are bibulous, reducible to dust, inflammable, and com- 
bustible, converted into clay, aud from thence by transition into schist, 
again decomposiug and passing into earths and ochres: sometimes 
passing into coal. Chemists by the tortuous means of fire produce 
trom pure vegetable earth a definite compound, which they term 
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humus, but the student must bear in mind that this compound is arti- 
ficial, not existing in the natural state, and can only be obtained by 
causing the separation of those acids, whicit are part and parcel of 
the soil, and by oxydating tle remainder by means of heat of fusion. 

While the living inhabitants of the ocean are continuously ocenpied 
in generating consolidated gaseous and volatile products, the archi- 
tects of Terra Firma, awakened into existence and local action, 
become in time equally effective elaborators of earths of other quali- 
ties than those previously existing; and in climates favourable to 
vegetation the earths gradually accumulate, forming vast aggregate 
masses in union with those oceanic products which they abstract 
from the ocean soil, or that are united with them by the moving farce 
of waters. Of the numerous varieties of animal and vegetable 
existences peculiar to the earth, to fresh water lakes, streams, rivers, 
and even to the air, but very few retain their primary form ou tbe 
cessation of vital action ; of those few, some enter into the fossil state, 
but the great majority are either devonred by animals and pass 
through the digestive process, or they decompose, their atomic 
particles and peculiar compounds being received by the earth, the 
general parent and nursing mother of all—disseminating and combining 
with each other, and with oceanic substances, as the accident of 
locality and local influence may determine; the result of change being 
earths, fossils, and minerals, and also aggregate masses, termed 
mineral beds: the results produced by purely atmospheric influences, 
varying from the results manifest in oceanic beds, the material of the 
animal and vegetable structure being peculiar to the element under 
the conditions of which it lives, and is enabled to propagate its kind. 
We have seen the polypes existing by sufferance only, of latitude, 
dip, and inclination, and such, in fact, is the general law of nature, 
applicable to all living forms of the earth; and as the polypifus 
flourish most, and as all oceanie creatures are most abundant beneath 
tropical waters, so do we find animals and vegetables most abundant 
in those lands situate within the tropics which are favoured with 
excess of leat and moisture: many individual species having scarcely 
any limits to their growth or the multiplication of kind. Time, under 
all circumstances, is necessary for the full development of species, 
as it is for the full development of the earth: generations elapse 
ere the coral reef rears its head as an island or main portion of a 
continent: generations elapse ere the forest tree attains its maturity 
of growth, multiplies its species, and thereby generates those vast 
beds of vegetable matter and clay which meet the view in local por- 
tions of the earth. We have, it is true, no hills or monntains of bone, 
the reliques of terrestrial species; but we have masses of vegetable 
matter equalling in extent many of the coral formations of the deep. 
Beneath the Equatorial Band, in those localities which favour the 
rapid generation, destruction, decomposition, and change of organic 
bodies, these depositions of vegetable earth cover many thousand 
square miles of the surface of the earth, and contribute in many places 
to fill up the unfathomable depths of the oceao, being carried therein 
by rivers of vast magnitude. The trees of the forest possess, it is 
true, greater longevity than any known animal species, they stand for 
ages ere they become impaired by time or general accident, but 
during this prolonged period they are active agents of change, 
absorbing carbonic acid and atmospheric air, and thus adding to 
their consolidated structure, producing foliage, fruit, and flowers 
periodically—nay, perpetually changing—the leaves, flowers, and 
fruits falling to the earth, and adding to the vegetable earth pre- 
viously formed, their volatile products dissipating and finally entering 
into new combinations, and being the proximate Causes of new Results. 
Again, vegetables constitute the food of ruminating and granivorus 
animals, of locusts, and varieties of the insect tribes, of worms and 
other creeping things of the earth, and of many of the birds of the 
air: man draws largely upon it for his subsistence, and myriads subsist 
upon vegetable alone; all adding, by the digestive process, to the 
animal matter of which they are composed, and also to the earth in 
the form of soil, cast ont at the draught; and, added to the soil, unite 
with and become a portion of numerous consolidated bodies. Again, 
the roots of plants continually decay, and are as continually regenerated 
and extended; thus under whatever form or disposition vegetable 
matter is deposited on the earth, it adds its portion to the earth, and 
thereby increases the general sum of inorganic matter. 

Animal and vegetable species of Terra Firma maintain their 
existence on the same tenure as species of the ocean: ‘vegetables 
exist by the carbon elaborated by animals, as well as by the elements 
of air and water; they also abstract matters from the soil in which 
they exist; and they propagate by seeds or separation of parts: 
animal species are generated, are enabled to exist, and multiply their 
species by devouring animal or vegetable species: thus it is, in and 
throughout universal nature an interminable war is carried on, the 
strong devouring the weak, the weak preying upon and existing by 
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the strong, death and the digestive proeess of the living continually 
adding to the soil, and the soil abstracting matter continually from the 
atmosphere and the waters; the fossi! kingdom enlarging as species 
generate and decay ; the mineral kingdom increasing in every vibration 
of Time, as generations rise and decay, and as matter composing thie 
beds of earth changes in its character and qualities. As the naked 
polypes elaborate silica, as stony polypes, crustaceous, and molluscous 
animals elaborate calx and soda, so the vegetable species elaborate the 
elements of potash, many peculiar acids, and a variety of vegetable 
products, so animals elaborate oils, animal matter, iron, &c.; the 
elements of the one, and the elements of the other, uniting in death 
and contributing to form beds of the earth, in which, although every 
organic form is obliterated, individual character exists sufficient to 
enable man to identify its previous condition as a product of the earth. 
Place a bed of black mould by the side of a bed of chalk, how great is 
the contrast, how diversified the material, trace each to the fountain 
head of production, and the like phenomena are observable, countless 
species, differing from each other in form and character uniting in 
death, and producing ONE RESULT: blend the one with the other, after 
subjecting them to climate and consequent chemical action and change, 
ot a results are the varied beds and mineral aggregates of this 
earth. 


“Tt is generally considered,” says Professor Brande, “that lime is 
elaborated by animal species ;? such, indeed, is the expressed opinion 
of Linnzus and other writers, but it can scarcely yet be said to be the 
general opinion of geologists. Still, qualified as this admission is, it 
leads the way to admissions still more important—to a knowledge of 
facts still more essential to the elucidation uf the enigma of nature : itis 
also admitted that vegetable earth is produced by the decomposition of 
vegetables, that much of its material is abstracted from the compounds 
air and water, and much more is formed by the digestive process of 
animals which feed npon it. The vegetable body, springing from a 
basis of vegetable and animal matter, is found, on ultimate analysis, to 
cunsist of the elements of air and water, and of carbon, the tatter con- 
stituting the bulk of the vegetable body: the union of these com- 
pounds in definite proportions, determining, of necessity, the character 
of the plant, and the link in the chain of vegetable life extending ina 
graduated scale from the tremell#, which have neither form nor size 
defined, nor appearance of organic structure, to the fungi, mosses, 
lichens, grasses, plants, and, finally, to fruit and forest trees. 


In all climates we observe the first manifestations, the gradual 
increase, and the vast local accumulations of vegetable earth: the 
pulverulent lichens, requiring no vegetable soil in the first effort of 
vegetative life, clothe the barren rock, and in the gradual decay of 
portions of the roots and minute branches an exceedingly fine earth is 
formed, gradually accumulating and concealing the rock on which they 
grow from view: by this continuned increase the plant is eventually 
destroyed by a too rich soil, it perishes, and in its place foliaceous 
lichens, plants of larger growth, spring up, destroying all that remains 
of their humble predecessors, and these in turn give place to mosses. 
In the plains the acrid grasses and plants yield gradually to species of 
a more succulent and generous nature, and terrestrial animals always 
follow in the wake of the vegetable creation, The fossil kingdom is 
inimical to vegetable life, but as the mineral kingdom forms by and in 
the decomposition and recombination uf these bodies, so the vegetable 
kingdom, when favoured by warmth and moisture, increases in extent 
and variety. Humboldt has remarked that in the Canary Islands, 
Guinea, and the rocky coasts of Peru, the pioneers of vegetable life 
are succulent plants: in the Pacific, vegetation forms very rapidly, 
from a variety of causes, and favoured by heat and moisture: in the 
deserts, as previously observed, the earth remains barren and unpro- 
ductive age after age, and every region of the earth presents not only 
mineral and geographical features peculiar to itself, but also peculiar 
vegetation: “Thus,” as*Lamoreaux remarks, “the bason of the 
Atlantic, the west sea of the Indies, comprising most of the Gulf of 
Mexico, the East coast of South America, the Indian Ocean and its 
guifs, the shores of New Holland and the adjacent isles; the Mediter- 
ranean and the Red Sea, all have a marked vegetation of their own, 
differing fram each other.” 


In form, in matter, and in motions, Nature is equally variable: the 
production of one day disappears in the next; the etherial fluid 
becomes zriform, vaporous, or aquevus; the aquevus becomes con- 
solidated as rock. Again they change, and again and again, as locally 
affected, without regard being had to their usefulness or to their 
utility, All things are Produced, all things are Producing, al! things 
are perpetually changing in their parts and qualities. A stratum 
is formed to-day, it is destroyed on the morrow; the ocean retires 
before the earth; the earth is overwhelmed by the flood; the innu- 
merable phenomena constituting earth being necessarily produced by 
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umting and contending motions, and uniting and contending malters, 
Originating in one and in many causes. , , 3 

In the changes continually taking place among inorganic bodies, 

elementary principles, aad gaseous compounds, the like difficulties 
stand in the way of the man of science when he attempts to generalize 
upon particular phenomenon. Life departing, the passive clothing of 
life becomes a portion of the soil to which it is accidentally consigned, 
and the subject of new forces, the nature of the influences exercised 
upon it, determining the nature of the ultimate result. A forest is 
prostrated by tempest or by flood, and the wreck covering perchance 
several leagues, becciaes gradually or suddenly entombed in the earth ; 
it is then, the nature of the earth, and the peculiar influences to which 
it is exposed, determines the character the embedded fossil remains 
will assume: thus within an earthy soil, they quickly decompose, be- 
coming a portion of that soil; imbedded in saline earths, they are 
preserved from decomposition, and become mineralized as coal; im- 
bedded in peculiar clays, they perchance mineralize as slate; or, under 
other circumstances, become siliceous bodies, or proximate causes of 
the production of basalt; the ultimate result always depending upon 
the nature of the material in its mixture, and upon the elements to 
which they are subjected, and by which their changes are directed 
and governed, the organie body in death becoming the subject of new 
and peculiar disposition in its atomic parts and qualities, decomposing, 
or consolidating, as the accidents of circumstance may determine, their 
primary qualities being for ever lost in their new dispositions. Again, 
in the more complex organizations and combinations of nature, we see 
the folly of generalizing upon single phenomenon ; for particular fossil 
species may be found in certain strata which bear a striking analogy 
to each other, but the Causes of Effects thus manifest may widely dilter 
from each other; thus land animals may be, and often are found in 
oceanic beds: found, for instance, in the chalk and lias of England are 
often the relies of elephants and other terrestrial animals, formerly 
carried therein by running streams: and, again, oceanic animals 
are abundantly found in terrestrial strata, not only as primarily 
forming these strata, but also generally diffused through terrestrial earths 
by the moving causes of flood and fire: the accidents of a day, 
of an hour, may in a few fleeting moments have produced this 
complicated state of affairs: but, if the primary causes of many terres- 
trial vegetable species being locally generated and produced, forming 
noble forests, verdant savannahs and plains still exist, it follows as a 
necessary consequence, that the sum of terrestrial earth as vegetable 
soil still continues to inerease ; for in all bodies decomposition and re- 
combination is rapidly going on, and all aluminous earths are the results 
proceeding therefrom. In the rainless regions, particularly the great 
deserts of the earth, immense local areas are nearly or wholly devoid 
of life, and as a necessary consequence vegetable earths are not to be 
found unless deposited in the line of rivers, in deltas, and narrow 
valleys, such as the Oasis; and this alone is a great testimony that 
the earths which cover the valleys are not produced as is generally 
asserted by the disintegration of ancient rocks, for the nature of the 
silt of rivers is always consonent to the nature of the soil, thus in 
some streams it is almost wholly composed of salts and vegetable 
earths, whereas in the absence of vegetable earth the matters held 
in suspension are such as echaraterize the fossil soil, as magnesia, 
carbonate of lime, isoda, iron, mucilagine salt, sulphuric acid, and 
other compounds belonging to lossil soils only. On the other hand, in 
local areas of the globe favourable for the development and increase 
of vegetable species, vegetable earths abound also, the local extent of 
production of the one depending on the increase of the other, for 
even when deposited in the beds of lakes and rnnning streams, itis 
uecessary that the ratio of increase be continually sucli as is conso- 
nent with the inerease and decomposition of organic bodies from 
whence the supply is obtained. Thus it is, primary or fossil soils 
uncovered with vegetable species, and exposed to the action of run- 
ning waters, sufler degradation to a very great extent, the hills and 
mountains become intersected with ravines, and beds of rivers are 
carried below the adjacent soil: the mountain ranges of Arabia and 
other parts of Asia, of Africa and Australia, suffer degradation to a 
vast extent during the monsoms or rainy season, the abstracted ma- 
terial being carried into and spread over the valleys and plains, or 
otherwise over the bed of the ocean from whence it was primarily 
derived, but in those places where vegetable species abound, the earth 
is protected from abrasion, and not only so, but the decomposed vege- 
table bodies carried by the waters into the valleys prevents any further 
decomposition. 

It is an error generally embraced in the present day that the earth 
receives no increase, but merely changes in its parts and qualities, 
aud,that the sum of consolidated matter and of the waters continue the 
same for ever. This, although in conformity to the opinions of ancient 
philosophers, is as entirely at variance with the nature of things 
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around us, as it is to facts coming under the cognizance of even 
common observers. From the waters in the union of oxygen, liydrogen, 
and nitrogen, aided by light and heat, species are produced, derive 
their increase, their several capacities and powers, and are enabled 
to propagate their species: the union of these elements in varying 
proportions of necessity preduces varying results: and, again, 
with these results, thus generated by the living, the several 
elements of bodies, and decomposed portions of bodies, again 
and again unite, producing a further and indefinite series of 
resclts. Some of the cryptogamia, for instance, derive their 
nourishment and increase from the atmosphere alone, aad thus 
consolidated matter, termed vegetable earth, is production in inces- 
sant decay and reproduction of these plants; quantity being pro- 
dnced from the continued generation of atoms in the unity of these 
atoms, and qnality being produced from the varying mixtures of matter 
with matter, the earth obtaining increase by the processes of genera- 
tion, dissolution, and change. Every orgavic body in the ocean 
abstracts by its mechanical or chemical operations a certain portion 
from the waters, the oxygen and hydrogen uniting according to the 
forces of affinity and motion, ammonia, carbon, and other proximate 
elementary bodies being produced, previously no existence, and 
when formed maintaining their integrity of character under num- 
berless combinations, and being incapable of returning to their 
previous state. In like manner terrestrial species abstract from the 
waters and the atmosphere—a portion of this abstracted material is 
again returned to these elementary compounds, but another portion is 
retained by the body which is thereby enabled to maintain its position 
as a thing of life, to develope its parts, and to propagate its species. 
The earth teems with countless myriads of animals and vegetables, and 
life is sustained in and throughout the whole by incessaat absortion, 
and consequent abstraction of atmospheric air, a fourth body carbon 
being the result, more concentrated in its nature and of greater specific 
gravity, and consequently having a greater tendency to consolidate ; 
and the carbon generated by animal life is greedily absorbed and con- 
densed in form and body, by vegetable species of simple organization 
and of simple elementary qualities. 

The laws of nature, in production and reprodnction, are regulated 
by the force of circumstances; orders are produced by local action 
and re-action and local inflnences; genera and species diverge there- 
from by local action, accidentally or casnally manifested ; the genera, 
order, or species produced, the multiplication of like from like, 
depending entirely upon the accident of circumstance, over which they 
have no defined control: thus under favourable circumstances, and in 
the absence of destroying agents they rapidly increase and multiply, 
the trees become a forest, the polypes form chains of hills, and loco- 
motive animals assemble in sboals—flocks and herds, or swarms, 
obscnre the face of day. Under less favourable circumstances they be- 
cume thie sport and prey of hostile species, or of the elements; thus 
the forests are laid low, the flock and herds are destroyed by disease 
or by carniverous animals, innumerable enemies thin the shoals of fishes, 
and storms destroy the gathering insect tribe; brought into being they 
become immediately the sport of circumstance, destroying and de- 
stroyed: the frog feeds upon the insect tribe, the serpent feeds npon 
the frog, the cormorant and the wild hog feed upon the serpent: each 
of these has its enemies, and last of all comes man, befure whose 
wishes and desires Death marches terrific, mowing down all in his 
way. The law of nature is war!—war!—species arranged against 
species—life against life ;—such is of necessi/y, otherwise the ocean 
water wonld become stagnant with the living and the dead, and 
terrestrial earth would for ever remain a desert. 

There is, it is true, apparent barmony in the economy of natnre, both 
in the ocean and on the earth, proceeding from the local distribution 
of animals and vegetables, arranged in gronps and families, and also 
in the local disposition of inorganic matter, which, although produced 
by many, contains elementary principles and proximate principles, 
similating and in common with all: but, upon a close examination and 
analysis, we find that all aggregate masses of matter differ widely 
from each other, and, although the general aspect of the mineral 
compound may be such as to enable us to classity and arrange them, 
still there is a marked difference in the composition, structure, and 
qualities of aggregates hearing the same name. Motions and matter 
similating and prolonged to a certain period of Time, prodnces an 
apparent but no real regularity of disposition of strata, this apparent 
arrangement proceeding from similar Causes, by a series of disposi- 
tions of like qualities, and of like compound atomic particles, the 
matter thus bronght together, producing ONE RESULT, the stratum 
thns formed having qualities pecnliar to the class to which it 
owes its origin. In the union of matter inert there is no fixed law, 
for conntless organic bodies of the animal and vegetable kingdoms 
are confusedly united together after the functional operatious of life 
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have ceased, and the nature of these bodies, and of the elementary 
principles with which they unite in the mineral kingdom, determines 
the natnre of the strata; thus some, in union and general decompo- 
sition, form clay—others marls, varying in their qualities, according to 
thei r mixtures—others sands, or limestone, or other kinds of rock, 
or compound bodies. In all these Changes the Causes of effects pro- 
duced may be many, but the result is ong; the material of the stratum 
may differ in its local distribution, but the difference escapes the 
cognizence of the senses as we review the ONE WHOLE. 

In the union of particles and proximate principles, of which terres- 
trial earth is composed, crystaline and cemented masses are produced, 
and even the ætherial and volatile principles loosely disseminated in 
the atmosphere, and in the earth, decomposed by the action of light 
and heat, unite in quantities with the particles and aggregates of 
matter: thus the bulk of earth receives a continued accession to its 
parts and quantities; the waters and the air enter into the composition 
of fossil and mineral aggregates: this being the case, it is not neces~ 
sary to ensure the continual increase of the earth and decrease of the 
waters and the atmosphere, that the elementary constituents of organic 
bodies shonld be preserved together as one whole after the fnnctions of 
life have ceased and the body has mingled with the dust; for were 
the leaves of a forest to volatilize entirely, even then, the volatile 
principles in their ultimate recombinations become constituents of the 
rocks, eartlis, metals, or gaseous products. 

This difference in quantities and qualities would have no ex- 
istence did Nature act by unerring rules: a compound aggregate 
mass of inorganic matter is natnrally formed, but the object for which it 
is formed, or the intents and pnrposes of it application, are alike un- 
certain: there are peculiar kinds of rock, which man can seve- 
rally and usefully employ, but, at the same time, it will be acknow- 
ledged that there is no necessity for any one particular kind of rock, 
for man conld do without it, the earth could do without it, and its ab- 
sence wonld very often be an advantage to production and re-pro- 
dnetion, and more particnlarly to man, whose brief career is passed 
in rendering nature subservient to his wants and purposes. Again, 
strata are prodnced, bnt there is no necessity fur strata having pecu- 
liarity of torm, composition, and character, for the use ef a thing 
does not constitute its necessity, even admitting for a moment that it 
is useful; and this applies even to the precious metals, for, however 
desirable gold may be iu onr eyes, still it must be acknowledged there 
is no necessity for gold—man perhaps wonld be happier without it. 

The stratum forms by the mere accidents of union of matter with 
matter; it disunites once more, and is irrevocably separated by the 
accidents of flood or fire, and new results are produced by the mere 
accidents of union. In all the changes manifest in this planet, Life is 
subservient to the bnilding of consolidated matter, and this consoli- 
dated matter is in turn snbservient to life, the accidents of production 
and the accidents of destruction equally atfecting both. The laws of 
Nature are the Jaws of Forces, which regulate the distribution of 
Forces and consequent Action, and the union of bodies proceeds from 
the furces of affintty and cohesion which invariably govern the dispo- 
sition of matter umting with matter: thus, bodies unite with bodies, 
similating, or bearing relationship to themselves. Again, aggregates 
unite by the force of specific gravity and lateral pressure, or upon 
the cessation of motion, or the disposition of those forces imparted. 
lt is from these necessary consequences of matter united, uniting, and 
covtending with matter, that rocks, strata, and other compound mine- 
ral bodies are produced. 

Philosophers of the present day have placed a record before us, 
facts the most astounding, of vast aggregate masses of terrestrial 
earth, being formed of minute animaleuta: thus Ehrenberg speaks of 
his discoveries of chalk, earths, tripoli, and other compounds, being 
wholly composed of animal life: “ At Swienemude in the Baltic,” he 
observes, “ where about two millions aod a half of cubic feet of mud 
were recently removed in one year, one third of that entire mass 
consisted of microscopic animals. The Moors of Leinburgh present 
accumulations of fossil infusoria 28 feet in thickness. In the peaty 
layer of Berlin tunnel-shaped deposits of eggs reach in some places 
to the depth of 6U feet; there is no doubt,” he says, “ they are still 
alive, and capable of increase.” The like phenomena are mentioned 
by American writers as manifest on that continent. M. 


Fossil Oak in A FREESTONE Quarry.—A few days ago, some workmen 
engaged in excavating freestone from a quarry near Darlastoo, discovered an oak tree, 
nearly 15 feet in length, in a complete fossil state, imbedded jn the treestone. ‘his matter 
is worthy the attention of geologists, it being a very rare occurrence Lhat such specimens 
are found in freestone, 
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PROFESSIONAL POLICY, 


Sir,—There is by far more truth than there ought to be—perhaps, 
not quite so much as there might have been—in the reflections thrown 
out against architects, in page 123 of your last No. Taken as a body, 
they do show themselves to be both too supine and {00 self-confident ; 
and they seemingly take no other interest in their art, than what is 
suggested by a cuncern for their own personal and immediate interesls. 
It wontd be folly to look for either among them or any other class of 
persons, such Quixotic public spirit as would induce them to neglect 
the latter for the former; still they might manifest something like a 
disinterested affection for art for its own sake,—supposing they really 
entertain any; or if they du not, they might, out of mere policy, assume 
some appearance of liberality of feeling, and might also pav some 
deference to public opinion. On the contrary, by doing nothing to- 
wards the encouraging extra-professional study, they appear rather 
desirous to check it, and to show themselves determined neither to 
countenance, nor to pay any altention to what is done or said by any 
section of the general public. 

Science can shift for itsell, because its services cannot be dispensed 
with; but art stands in a widely different position: it depends upon 
public sympathy and favour, upon a general disposition to encourage 
it,—which is likely, il may be presumed, to be in proportion as a taste 
for art is generally diffused and cultivated. If they do not perceive 
this, arelutects must be very obtuse; if perceiving it, they do not 
shape their course accordingly, they must be very disinterested—dis- 
interested at least as far us their art is concerned. But what they do 
not perceive or now shut their eyes to, they may ere long very sensi- 
bly feel. Indeed, they might have found ont ere this some of the 
consequences which are resulting from their own negligence and 
supineness. By standing aloof, and refusing to take any shure in the 
task of enlightening the public onthe subject of their art, architects 
not only betray an unworthy jealousy, but by their own incommunica- 
tiveness and silence, they actually surrender up to laymen and extra- 
professional writers a very important influence—that derived from 
the power of promulgating their opinions uncheeked, and of guiding 
public taste, whether in a right direction or a wrong one. And 
though, individually, some of the writers of this class may be feeble 
enough; as a body they are not to be despised. 

lf no one else, Mr. Gwilt is, perhaps, now fully sensible of this, be- 
cause so far from awing—as he, no doubt, flattered himself he should 
do—Reviewers, Amateurs, ef hoe genus omne, into silence, his sneers 
and reproaches seem to lave stirred up their bloud, to have rendered 
them more daring and active than ever. He has certainly made 
himself conspicuous by rendering himself obnoxious, and a mark for 
their shafts, some of whieh are likely to remain sticking in him; 
neither does the poor “stricken deer” meet with any show of sympathy 
from the rest of the herd, whose maxim on such occasions is, saure 
qui peut. 

Auother circumstance which does not say much for the con amore 
feeling with which architects apply to their arl, is that, notwithstand- 
ing the extraordinarily great numerical increase of the profession, as 
far as they are concerned there is less encouragement than ever for 
architectural publications. Were it not for purchasers of a different 
class, there would scarcely be any sale at all for them. JL is the same, 
too, in regard to works of the same kind imported from the Continent: 
not one copy in twenty—perlaps not even a single one, finds a pur- 
chaser among professional men; it may therejore be questioned 
whether the latter are even aware of the existence of many foreign 
publications of the sort, unless they happen to have seen them on the 
library table of some amateur. It may be that those among the pro- 
fession who can best afford to purchase expensive architectural books, 
are those who least of all need them for any information or instruction 
to be derived from them. Still it might be presumed that whether 
they have actual occasion for them or not, they would be glad to 
possess them, just as they do pictures and other productions of ait: 
nay, even if only in evidence of their own affection far their own art, 
and of their willingness to encourage it in every pussible shape. But, 


pudet hee opprobia lantis 
Et dici potuisse et non potuisse refelli, 

—such is not the case: some of those who can afford io do most in 
the way of bestowing such encouragement on architectural literature 
aud illustration, are precisely thuse who show themselves most nig- 
gardly ; and that, sometimes to a degree quite incredible. Shocking 
as it may be to say all this, it is still more shocking that there should 
be any oecasion for saying it at all; and to think of suppressing it is 
perfectly useless, because if it does not reach the public through one 
channel, it will through another, and the attempt to keep it back will 
only cause it to burst forth at last with all the greater violence. 
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As to myself I own that I might honour professional men much 
more than I now du, did I honour architecture much less. 
I remain, &c., 
CENSOR. 


AGRICULTURAL CHEMISTRY. 
By Professor Braxe, F.R.S., &e. 
Lecture VI.—Delivered at the Royal Institution, March 3, 1844. 
(Specially reported for this Journal.) 


The great bulk ol a vegetable consisting of carbon, hydrogen, oxygen, and 
nitrogen, the questiun arises, are these contained in the water, carbomie acid, 
and ammonia of the air, and the tabie given of the composition of these 
answers in the affirmative; the carbon is in the carbonic acid, the hydrogen 
in the water and the ammonia, the oxygen in the water and the acid, and the 
nitrogen in the ammonia. But it may be said that there is carbon in the soil 
as humus; true, but not ina fit state to act as food for the plant, which 
would starve when surrounded with these four elements, if they were 
not in a state of combination proper for its consumption. Carbon 
is of no use to the plant without it be combined with oxygen as carbonic 
acid, nor hydrogen without it be combined with oxygen as water, or with 
nitrogen as ammonia, nor nitrogen except, with hydrogen, it exists as am- 
monia. These gases are all evolved during the decomposition of animals. In 
a similar eundition is man, for though he requires little else than the elements 
they contain for his life and growth, yet it is of no use offering him, water, 
earbonic acid, and ammonia as food ; for him these must be elaborated by the 
plant into gum, starch, sugar, gluten, fibrin, &e. Thus itis seen that the 
plant feeds upon unorganised matter, but organizing it, converting it into its 
own tissues, it renders it inte a proper condition to become the food of the 
animal, which, in its turn, converts it into its own substance; and then, to 
complete the circle, when the animal dies, his decomposing body passes again 
into those gases which are the proper food of plants. 

First, as regards the water. Thisis always present in the air in large 
quantities as moisture, but is very variable, depending principally upon tem- 
perature and pressure, the supply being always kept up by the evaporation 
continually taking place. ‘The greater the heat the greater the evaporation, 
and the more water the air can take up. When the air has not, for its tem- 
perature, the proper quantity of moisture, in passing over a field itdeprives 
the crop of some of its water, by increasing tov much the evaporation from 
tbe surface of the leaf, and is called a parching wind. When, on the con- 
trary, the air is very moist, plants take water from it. Capillary action takes 
place continually in the juices of a plant, and the evaporation at the surface 
of the leaf, like that in the soil, causes the thin sap which rises inta the leaf to 
go out of it thick and syruppy. This will serve to explain why the leaf eon- 
tains so large a per centage of ash. 

When water is cooled down to a temperature of 40°, it begins to expand, 
and continues expanding till, at 32°, it freezes. This expansion takes place 
with gizantie power, rending asunder the hardest rocks into which water 
has infiltered, and bursting leaden and iron pipes with facility. Phials, and 
thiek iron tubes, filled with water, may be heard to burst if immersed in an 
artificial freezing mixture. In this manner the frost acts in disintegrating 
the scil. In passing from the liquid to the solid state, water gives out heat 
until it is solid, heat which was not previously sensible to the thermometer, 
termed latent heat. This heat, which is always evolved when liquids become 
solid, may be rendered evident by crystallizing a solution of a salt, such as 
sulphate of suda. If a hot saturated solution of this salt be corked np ina 
ask whilst steaming, the vapour condensing forms a partial vacuum, and 
the solution remains liquid ; but so soon as the air is admitted, erystalliza- 
tion takes place rapidly, heat is evolved. and owing to the expansion, the 
liquid rises up the neck of the flask. This may be considered to represent 
what takes place during the freezing of water. Water is useful also as a sol- 
vent of air, as it will take up 1-36th of its bulk. The air which rain or snow 
contains has been found to have mure oxygen than is in the atmosphere, as 
though they had a greater attraction for the oxygen than for the nitrogen. 
The proportion is inereased from 21 to 32 per cent. It also has from one 10 six 
per cent. of carbonic acid. Thus ìt supplies to the plant air of much more 
favourable composition than the atmosphere. It also carries down with it a 
portion of ammonia, which gives to it the feeling of softness. This is of use 
to the plant, and though 1,000 gallons of rain water is nothing tu be evapo- 
rated frorn a field, yet the amount of ammoniacal salts left behind is by no 
means trifling. 

As in the passage from the liquid to the solid, water gives out heat, so in 
vapourising, or in the passage from the liquid tu the gaseous state, water 
abstracts heat. Wet eloths are jrequently wrapt round the head for thi 
purpose, the water evaporating ,carries with it heat, which it renders latent, 
taking it fram any substance near it, Jt is essential for its change of condi- 
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tion, and yct can not be detected by the thermometer ; deprive It of it, and it 
is again liquid, By absorbing its vapour as quickly as formed under an air 
pump receiver, water may be frozen, owing to the abstraction of heat by its 
own evaporation. It is from this cause that a wet soil is always a cold one, 
for when the sun does shine on it, its warming influence is neutralized by the 
action of evaporation. 

These are the effects on plants from mere change of form. But as waler is 
decomposed largely by plants, its composition must be next considered. In 
100 parts, water consists by weight of 


Oxygen Ho =. R 
Hydrogen Jb} = J 
100 9 


or, by measure, two of hydrogen to one of oxygen ; consequently oxygen is 
16 times heavier than hydrogen, which is the lightest of gases, being about 
1-15th of the weight of air. Resins, with which some trees so abound, have 
an excess of hydrogen in them. Now this can only come from the water 
which they decompose, and consequently we find that plants are continually 
liberating oxygen, no doubt principally from the water of which they have 
appropriated the hydrogen. 

The best methud of ascertaining the composition of water is to decompose 
i ; and if for that purpose electricity is employed, the advantage is gained of 
being ab'e to cullect the products separately. In analysing the air, only one 
of its components could be obtamed, and that only by removing the other. 
But by bringing the poles of a galvanic battery into water, the electric current 
causes the hydrogen to separate from the oxygen, and each is evolved at a 
different pole, all the hydrogen at the negative, and all the oxygen at the 
positive pole. By placing glass vessels over the poles the gases may be col- 
lected, and it will then be found that the hydrogen will occupy twice the bulk 
of the oxygen, bnt if it be weighed, it will be found to be only 4 of its 
weight. A lighted taper immersed in the hydrogen is itself extinguished but 
ignites the gas, which burns, ff in contact with air, witha pale blue flame ; 
immersed in the oxygen, its combustion is mnch more rajid and brilliant. 
These gases, when mixed and ignited, cxplode with great noise, and re-form 
water. But the best method of effecting this is to screw on to the top of a 
bell glass filled with the mixed gases, a Cavendish's apparatus, which consists 
of a strong glass vessel, through cach side of the neck of which passes a 
platinum wire, which wires nearly meet in the interior ; having previously ex- 
hausted this of its air, let the gases enter into it; then, after closing the stop- 
cock, without removing the apparatus, send an electric spark through its 
platinum wircs from a Leyden jar, which will cause the gases to unite, and 
the water farmed will trickle down the sides of the Cavendish ; by again 
opening the cammunication, more of the gases will rush into the partial 
vacuum that is formed, and it may thus be repeated till all the gases are 
combined. lt will thus he found that nine ounces of water can be decomposed 
into eight ounces of oxygen and one ounce of hydrogen gases, which may 
then be reconverted into nine onnces of water. Thus electricity is employed 
to decompase and to recampose water. 

Next with respect to the carbonic acid. The base of this, carbon or char- 
coal, has been very highly recommended for its good effects when applied as a 
top-dressing. This was unce attributed to the plants feeding on it insome way 
or other, but that idea is now discarded. 1t appears as thongh its action was 
principally due to its absortion of ammonia. Many substances possess this 
property of absorbing moisture and gases, but none to so surprising an extent 
as carbon. If a piece of fresh-burnt charcoal be exposed to the air, it will 
shortly be found to have increased considerably in weight, owing principally 
to the water it has abstracted from the air. But this property varies according 
to the source of the charcoal, as the following table exhibits :— 

After one weck’s exposure of 


Charcoal trom Lignum Vite, it had gained 9:6 per cent. 


9 Fir ” ] 3° oe 
u Box ss 14 S 
3 Beech 5 163 Fa 
a Oak a 165 5 
sf Mahogany ii 18 S 


But this property of charcoal is shown more remarkably with respect ta 


the gases, many of which are rapidly absorbed to the extent of many times 
the bulk of the charcoal :— 


I volume of charcoal absorbs of 


Ammonia 5 - 90 volumes Carbonic oxide . . 9°42 yolures 
llydrochlorie acid o GH a Oxygen . z -920 n 
Sulphurous é 5 GE a Nitrogen . ‘ oe ” 
Sulphuretted hydrogen 55 ,, Dineen 5 o WS  . 


Carbonic acid . a Be 


3? 
On this account charcoal is frequently employed to sweeten putrid water, 
by filtering it through it, and it is, after this operation, better fitted asmanure 
than previously, as the substances it withdraws from the water are beneficial 


to vegetation. In this manner peat waters might be filtered, and the char- 
coal employed as manure, : 
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But no property of carban Ís so important to vegetation as its affinity for 
oxygen, being by that means converted into gas, and so brought to the plant 
in a fit state for food. ln this manner it has derived its carbon, whieh in 
many plants forms nearly one half of thcir weight. Not that carbon, when 
pure and uncombined, shows any tendency, at ordinary temperatures, tocom- 
line with oxygen, but when in combination in the animal frame, or in the 
vegetable tissue, by respiration and decomposition, then carbon is readily con- 
verted into the gaseous acid. This being wafted over the surface of the leaf 
is by it, with the assistance of solar light, decomposed, its oxygen being again 
set free, its carbon, uniting with the elements of water, sometimes forming 
woody fibre, sometimes gum, with an excess vf hydrogen, forming resinous 
substances, with excess of oxygen, forming acids. 


Lecture VII. 


When carbon in any state is heated to redness, it entirely passes off as 
carbonic acid gas; and if this be performed in a jar of oxygen instead of air, 
the combustion is rapid, and the whole of the oxygen is converted into car- 
bonic acid. If the properties of this gas be then examined, it will be found to 
extinguish a lighted taper, and if an animal be inserted in it, it will be deprived 
of life. Air containing one tenth of it causes drowsiness in man, followed 
by torpur and death; its action is then like that of a narcatie ; but when 
pure, it suffucates instantly, causing spasm of the glottis. The oxygen is 
combined with the carbun in this gas with so great an affinity, that it almost 
bafiles the chemist’s art to separate them. He is obliged to have recuurse 
to his most energetic means in order ta do that which the minutest plant is 
doing so constantly, so easily, and so largely. Phosphorus has not the 
power of abstracting the oxygen, but if burning putassium be inserted into 
this gas, decomposition is ellected, potash farmed, and carbon liberated, 
which may be rendered evident by diffusing it through water. Carbonic acid 
is heavier than air, in the proportion of 15 to 10, owing to which it may be 
poured from vessel to vessel like water, this being rendered evident by the 
extinction of a taper. lt may even be transferred by letting down a little 
bucket into a jar of the gas. But after a time it will be fonnd to have 
vanished, for it possesses a property common to all the gases, heavy or 
light, of mixing with each other till they are perfectly blended. Also heat, 
by expanding it, causes it to ascend, and it may thus be expelled from a 
vessel by inserting a red hot ball. Owing to these properties, it is, that it 
gets diffused in the air so eyenly, and its injurious accumulation prevented. 
Many substances absorb carbonic acid, as is proved by dipping a sponge in 
caustic alkalies and placing it in a jar of the gas over water. Ina short 
time the water will rise and fill the vessel. Lime, also, tapidly absorbs it, 
losing thereby its causticity, being converted into chalk. From this chalk it 
may be again driven by the action of a stronger acid, and this is the readiest 
means of producing it. The difference of action of this gas and oxygen on 
a combustible body may be beautifully illustrated by inserting a taper with a 
long wick, just blown aut, into a tall glass jar, the upper part of which con- 
tains oxygen, the lower carbonic acid ; the glowing wick is ignited an first 
insertion, on lowering it to the region of the carbonic acid it is extingnished, 
raising it np to the oxygen it is relit, and with care this may be repeated 
many times, 

Water at the common temperature and pressure absorbs its own bulk of car- 
bonic acid, but will dissolve more exactly in proportion to the pressure given, 
It is in this manner that water is so strongly impregnated with it to produce 
soda water, it communicating to liquids a peculiar agreeable pungency. Its 
solution reddens vegetable blues, proving its acid quality. Plants ean de- 
compose it as readily when it is dissolved in water, as when jn air, the action 
taking place at the surface of the leaf. It is the peculiar characteristic of 
animals to produce carbonic acid, of plants to absorb and decompose it. The 
enormous increase of carbon in plants in a short time, is truly surprising, 
and many experiments have been performed, the precautions taken being such 
that the plant could derive carbon from no other source than the carbonic 
acid of the air. Grown in ealeined clay and water, seed peas have been found 
to increase in three months as follows :— 


oe 


Original Weight. After 3 Months. Incrense. 
|| 

Carbon a0 a | 515 2376 | 1861 

| Hydrogen Riles ie 59 281 222 
Oxygen 4. A Ae 440 1650 1210 
Nitrogen .. T aa 46 10] 55 
1060 4408 3348 

Ashes 66 a0 fa 12 33 21 
1072 4441 3369 


1844.] 


Seed wheat grown in sand and water, in three months, increased as fol- 
lows :— 


Original Weight. After 3 Months. Increase. 
Carbon... ve Bye 460 880 420 
Hydrogen a6 oü 58 105 47 
Oxygea 0 Bo 441 610 369 
Nitrogen .. 5o zo 35 37 2 

994 1832 838 
Ashes so ae oe 6 6 
1000 1833 


But the quantity of carbon thus abstracted from the air being so epormans, 
and the carbonic acid being present in it in so small a quantity, the question 
arises, is the air competent to supply such a demand? To ascertain its pro- 
bability, n few calculations are required, the data for which are well esta- 
blished. The average weight of a crop per acre is about l} ton, and as on 
the average one-third of the weight of a plant is carbon, the total carbon in 
the crop may be reckoned as about 10 cwt. per acre. The weight of the air is 
about 151b. per square inch, and taking the weight of the carbonic acid 
present as 3 in 1000, and 63 grs. of carbonic‘acid{to contain 17 grs. of carbon, 
it will be found that the air on each acre contains about seven tons of carbon, 
and therefore, if the whole earth were cultivated, it could only support vege- 
tation for 14 years, But as no proof exists that the quantity of carbonic 
acid inthe air is lessening, and as it is being removed so enormously by vege- 
tation, whence can come the supply which maintains the equilibrium. There 
are at least three sources that can be pointed to as supplyiag vast quantities 
of carbonic acid, viz., animal respiration, volcanoes, and combustion of fucl. 

1. After respiration, the quantity of carbonic acid present in the air, will be 
found to have increased a hundrcdfold, it forming one-fifth of the expired air, 
lt will not then support either life or combustion. Passed through lime water 
it renders ıt turbid, from the formation of carbonate of lime. lt is calenlated 
that the carhonic acid exhaled from the lungs in 24 hours contains from 
5 io 80z. of carbon, or from 100 to 160 1b. in the year, the difference de- 
pending upon the amount of exercise taken. * With increased exercise more 
carbon is consumed in the system, and more heat produced, exactly analo- 
gaus to the consumption of carbon in a charcoal fire, carbon when being 
oxidised always evolving heat, whether it takes place quickly or slowly. 
Animals, such as horses and cows, would, from their bulk, be expected to cx- 
hale at least twice as much as man, but it has heen shown by Boussiagault, 
that they eshale very little more than man. The inhabitants of Great 
Britain being taken at 20 millions, and supposing that other animals expire 
about the same quantity of carbon, it will be found to amount to about 
two million tons, or sufficient for about four millions of acres of cultivated 
Jand. 

2. Volcanoes, both active and extinct, are continually pouriag into the air 
torrents of carbonic acid. From one in the neighbourhood of Coblentz, it is 
reckoned that 90,000 1b. nf carbonic acid are daily evolved. 

3. The combustion of 20 millions of tons of eoal, which is the annual con- 
sumption of Great Britaia, adds to the air 14 millions of tons of carbon, 
and as each acre of vegetation is reckoned to require half a ton, this alone 
is sufficient for 28 millians of acres, or nearly seven-cighths of the arable 
land, as it is considered that there are about 34 millions of acres in culti- 
vation. 

By such means as these, then, is the carbonic acid restored to the utmos- 
phere as fast as it is abstracted by plants, and thus the balaace is maintained. 

With regard to the ammonia. This is always present in the air, and is 
carried down in some quantity by rain. It is considered to be the source 
whence the plant derives its nitrogen, and not from the air. When its con- 
stituents, nitrogen and hydrogen, arc mixed together, they do not comLine, 
nor can they be made to combine directly, but it is formed invariably during 
the decomposition uf substances containing these two gases. 1f horn shavings 
or other animal matter are heated, ammonia is evolved, and it is cven given 
off during the burning of a cigar and the distillation of coal, thas having 
both an animal and vegetable origin, It will neither burn nor support com- 
bustion, is rapidly absorbed by water, and being an alkali, renders turmeric 
paper brown, and restores the blue to liquids that have been reddeaed by 
acids. It may be made to cambine with excess of oxygen and then is con- 
verted into nitric acid and water; in this manner nitrate of ammonia is 
formed during hghtning, and Faraday considers it likely that the points of 
trees, being silent dischargers of the clectricity of the earth, in this way 


1 According to this ealculation, the carbon of the daily food, amounting to about 11b., 
is one half returned to the air as carbonic acid, 
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contribute to the formation of nitrates in the air. Rain water, evaporated 
along with an acid to prevent the ammonia from volatilizing, will be fouad 
to contain nitric acid, sulphuric acid, and ammonia, thus supplying to the 
plaat its necessary ingredients. The quantity of nitrogen in plants varics, 
but is always present, even when the soil contains none, and therefore in 
such cases must come wholly from the air, as must also be the case with wild 
plants and trees. Boussingault, to whom science is much indebted for the 
laborious manner in which he has investigated these subjects, testing theories 
by practice on a large scale, found that in five years’ rotation of crops the 
nitrogen as well as the carbon, was present in greater quantities than the sail 
could possibly yield. A crop of Jerusalem artichokes, which gave 23,500 Ib. 
to the acre, contained 38 Jb. more nitrogen than the soil could have given. 

The quantity of nitrogen that various crops contain, and its proportion to 
the carbon and other constituents, is well seen in the following table :-— 


1 | 
Ha clover Potatoe i (|| Wie Oat 
Me Hay. | Cate! Straw, | Oats. Straw. 
t 
| | 
Carbon ..  .. 458 | 474 | 440 | 461 | 484 | 507| 501 
Hydrogen a 50 50 58 58 53 64 54 
Oxygen s a 387 | 378 | 477 | 434 | 390| 367 390 
Nitrogen... 15 2i 15 23 3 22 4 


ABD cc 60 96 90 77 40| 24 70 40 51 


1000 , 1000 | 1000 | 1000 | 1000 | 1000 , 1000 

| WEN oo oc 158 | 210 799 | 145 | 260| 151 287 
= | —— [== | 

| 1210 1151 , 1287 


| | 1158 1759 | 1145 | 1260 


Although the quantity of ammoaia contained in rain water is very small, 
one pound containing but a quarter of a grain, yet when the total anaual 
quantity of rain that falls is considered, it will be fouad to yield a consider- 
able amount of nitrogen to the plant. The average number of iaches of rain 
that falls in Great Britain is about 22 iaches and four-tenths, which will give 
a weight of 117 lb. to the square foot, or 5,096,5001b. per acre, and at a 
quarter of a grain of ammonia per pound, is eqnal to about 1201. of nitro- 
gen. Nitrogenous substances are uscful to plants, not oaly as forming part 
of their snbstance, but as acting as a stimulant, enabling it to draw the same 
substance in greater quantity from otber sources; in a similar manner salt, 
muriate of lime, and other substances, are [supposed io act, as by their 
agency the gluten or nitrogenous part of wheat is always increased. 

lt has thus been (shown that plants require two classes of food, organic 
and inorganic. The inorganic must be rendered soluble, and must be the 
same as are found in the ashes of plants, which are separated from the other 
parts by humming. The orgaaic food, composed of carbon, oxygen, nitrogen, 
and hydrogen, must be presented to it in the form of water, earbonic acid, 
and ammonia. Haviag thus then considered the coastitueats of which all 
other parts are built up, it remains to examine the subject under three 
heads :— 

Ist. The products elaborated by the functions of the plant, known as the 
proximate elements. 

2nd, The mode in which, by its vital force, it eliminates them. 

3rd. The mechanical conditions of the soil requisite to enable the plant to 
carry on these operations in the greatest health and vigour. 


Ellis's Improved Turn-Table.—The objection to placing tura-tables of the 
ordiaary coastruction on the main line of a railway, is, that, by the nature of 
their coastructioa, they are rapidly destroyed, by the frequeat passage of 
heavy trains over them, besides the injury doae to the carriages, aud the ua- 
pleasant motion and noise, Mr. Ellis has constructed a tura-table, which, 
when not in use, resis firmly on the curb, aad thus allows the train to pass 
rapidly over it without injury. The iron pintle of the table on which it tarns 
heing kept well oiled, works with a loose collar round it in a vertical iron 
case; which case is supported aad kept in its central position by two cross 
arms of cast iron, at right angles to each other, and attached to the curb. 
The lower end of the pintle passes through the bottom of the case, below 
which is a stirrup attached to a cross lever passiag at one end through a 
chase in the circular masonry, or brickwork, supporting the table: attached 
to the exteraal end of the long lever, is a second lever, working in a vertical 
direction, and connected with a third, or handle lever, by which the table is 
put in motion or fixed, as required. 

Fountain LxtrAonpinaay.—The great fountain now in progress at Chats- 
worth, is expected to play to a height of upwards of 200 feet. The fountain that plays 


the highest jet of any fountain in the world at present is in Germany, but the proposed 
fountain at Chatsworth is expected to surpass it in height about 20 ft.—Derby Mercury. 
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MESSRS. BOULTON & WATT ON THE STEAM ENGINE, 


yy 
A 


y 


WATT’S SINGLE ACTING ENGINE FOR PUMPING. 


A, Cylinder. b, Nozzles aud passages. e, The cross or steam pipe from 
bciler. d, Perpendicular steam pipe. e, Eduction pipe. F, Condenser. 
G, Condenser or air pump. H, Condensing cistern. d, Injection valve. 
j, Hot water cistern. K, Hot water or feed pump. L, Cold water pump for 
supplying condenser cistern. m, The plug tree and working gear. N, The 
great lever or beam. O. Spring beams. p, The great chains and arch head. 
q, Pump rod or spear. R, Main lever wall. S, Masunry or stone platform. 
T, Wooden platform and bearers to carry masonry. 


We now resume this important subject :— 


Directions for Putting the Engine together. 

Sect, 21. Put the working beam together, and having fastened the gudgeon 
to it, rest it on the plummer blocks; but do not fasten these to, until the 
cylinder be fixed. 

22. Level the top of the stone platform, and put the outer bottom of the 
eylinder down in its place ; level it truly; and let it correspond with the 
holding down screw boxes. 

23. Apply the inner battom upon the outer one; and set its upper joint 
level, by wedging between it and the outer bottom, if required. Then cut out 
s gments of pasteboard, such as is used for boards of books, and not such as 
is composed of paper pasted together. Let these segments be of such thick- 
nesses as the diflerent parts of the joints may require, accordingly as they be 
more or less open in different places. Soak the pasteboard segments in warm 
water, until they become quite soft; then lay them upon boards to dry, and, 
when quite dry, put them into a flat pan, with a quantity of drying linseed 
oil, Warm the oil, until the pasteboard ceases to emit bubbles of air; but 
take care not to heat the oi] much hotter than boiling water, otherwise it will 
harden, or bur, the pasteboard. Anoint the segments on both sides with 
thin putty, made with fine whiting and some of the linseed oi). Let the whit- 
ing be very dry, otherwise it will be very difficult to mix with the oi]. N.B. 
White lead will not answer in place of it. Avoid, as much as you can, using 
more than one thickness of pasteboard. The segments should be a little 
broader thau the fanch, All the holes should be cut out by a chisel; but 
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not quite so large as the holes in the iran. The segments should also be 
thinned at the ends, where they overlap each other, that they may form a 
circle of pasteboard of uniform thickness. 

24, Lift up the inner bottom, and lay your segments regularly round upon 
the flanch of the outer bottom; then place the inner bottom upon thems 
taking care, at the same time, to put a proper thickness of pasteboard in the 
joint under the pipe, which proceeds from that inner bottom. 1n like manner 
prepare pasteboard for the joints between the inner bottom and the cylinder ; 
and praceed, as has been directed, for the other joints. 

25. Having the eylinder ready suspended, lower it dawn in its place; and 
in such manner that the square pipe, at its upper end, may be exactly over 
the pipe of the inner bottom. Thrust a square taper piece of tron, of proper 
size, into each hole, to enlarge the holes in the pasteboard, and admit the 
screws. Put in the screws, and screw up the joint, gradually, all round; and 
do not screw up one side faster than another, or you will be apt to crack the 
flanch of the cylinder, or bottom, or make a bad joint. No screws must be 
put through the cylinder flanch over the pipe; therefore that part of the 
joint must be made with the utmost care, and the pasteboard must be a trifle 
thicker there. The general thickness of the pasteboard for these joints should 
be three-sixteenths of an inch. 

26, Put in the holding down screws, which should have serews and nuts at 
both ends; then set the cylinder truly upright, which is done by putting one 
piece of wood across the bottom, and another across the top, and marking 
upon both of them the centre of the cylinder at their respective places, Then 
hang a plummet from the upper centre, and examine if the line be in the 
centre below; if it be not, you must wedge under the outer bottom, until you 
bring the line to hang truly in the axis of the cylinder. The holding down 
screws should be screwed tight, so as to keep the cylinder in its true position 
after which the screws of the joint must be again screwed up, then taken out 
one by one and lapped round with arope yarn and some putty, both under the 
head of the serew and under the nut, so that each screw may be air tight of 
itself. 

27. Carefully scrape, or rather scour, the rust from the sides and bottom of 
the cylinder; clean it well out, and grease the sides with tallow. Hang the 
chains, and put the piston rod cap in their places. Put the piston rod into 
the cylinder; suspend the piston by two balf links, fastened to one of the 
crosses, and lower it down upon the piston rod. But previous to this, the 
rod should be tried into the piston; aud if the hollow and convex cones do 
not fit one another, they must be made to do so by chiseling and filing the 
cone of the rod. A lead ring, an inch square, exactly fitting the inside cir- 
cumference of the cylinder, must be laid upon the small rim of the inner 
bottom, to save it in case af dropping the piston; and an iron gland, an inch 
thick, must be screwed across the base of the cone of the piston rod, by means 
af two screws passing through the bottom of the piston, and screwed into the 
gland. The joints of these screws should be cut off, that they may nat strike 
the bottom, when the piston strikes the ring. 

28. The piston being lowered down upon the rod, the lid of the cylinder 
should be laid on without the stuffing box. The end of the working beam 
must then be lowered down, and the piston rod cap put on the rod, and fore- 
locked fast. The beam must then be raised, and the lid also, and an exami- 
nation be made, whether the piston has dropped truly down to its place upon 
the rod, If so, the lid or cover must be let down, and by lowering and raising 
the beam and the piston, you will perceive whether the rod always maves up 
and down truly in the axis of the cylinder, lt must be made ta do so by 
shifting the plummer blocks out or in; or by shifting the martingales to one 
side or the other. The utmost care should be taken that the plummer blocks 
be placed both of one height, and after the beam has been some days in place, 
it should be examined if the gudgeons be truly horizontal, as otherwise it will 
cause a most disagreeable mation in the piston-rod. 

29. Caulk the joint round the inner bottom, between it and the pipe of the 
outer bottom, with rope yarn or oakum, as hard drove in as possible. Screw 
the nozzle to the pipe of the inner bottom; making the joint as has been 
directed, and with the utmost care, so that the nozzle may hang a quarter 
or half an inch lower at the point than at the joint, that any water condensed 
in it may run to the exhaustion pipe. Puta strong wooden prop fram the 
ground to the lower side of the nozzle, 1ight under the perpendicular steam 
pipe ; and care should be taken that the inside of the bottom of the nozzle be 
even with, or rather lower than, the inside of the bottom of the pipe which 
comes from the inner bottom of the cylinder, so that no water may lodge. 

30. Put on the steam case, screwing the panels together with a few screws, 
1f found to be too short, it may be lengthened by means of a lead flanch put 
in the middle joint, with a thickness of pasteboard on each side of it; buti¢ 
found too narrow, and the deficieney, upon being divided equally amongst all 
the joints, amounts to more than a quarter of an inch, to each joint at the 
inner side, then a bar of iron must be prepared of such breadth as will make 
up the whole deficiency, and as thick as it can be received between the screw 
holes, in the perpendicular flanches of the steam case, and the rings on the 
cylinder. This bar must be put into a joint of the steam ease, on the back- 
side of the cylinder, and be made tight by caulking, or by pasteboard. Re- 
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member to put the middle of a panel opposite to the perpendicular steam 
ipe. 

i 3). When you have found that the steam case is of a proper diameter and 
length, or have adjusted it as has becn directed, it must be made tight. Make 
the joint between the panels, behind the perpendicular pipe and the upper 
and under rings of the cylinder, by applying a proper thickness of paste- 
board and putty, or soft roping, upon the cylinder rings, before you put up 
these panels; or if you perceive that the joint will admit of it, yoo may 
wind a soft rope, slackly twisted, once or twice all round the cylinder rings ; 
then screw the perpendicular jaints of the panels together (putting in all the 
screws) until the insides of the joints are quite close, or as close as they will 
admit; afterwards take oakum, mixed with some putty, made with thick 
linsced oil; or a soft rope covered with putty, and, with a caulking chisel, 
drive it forcibly into the joint, and continue caulking in, a little at a time, 
until you have filled the joint quite to the outside of the flanches. Remember 
to pnt oakum, or soft rope yarn, under the head and nut of each of the 
screws ; and do not force the screws too much, lest you break the flanches. 
Trust, rather, to the caulking. In like manner you must make tight, by 
eaulking the joints between the steam case and the upper and under rings, 
using a crooked chisel, for more eanveniently getting at the under one. 

32. Put on the upper part of the lower nozzle, and make its joint. Set on 
the perpendicular steam pipe, and try the upper nozzle to its place ; if the 
pipe prove too short, lead flanches of a proper thickness must be introduced, 
equally above and below, to make up the length; but wherever lead tlanches 
be used where hot steam comes, it is necessary ta put a thickness of paste- 
board, with putty, on each side of them; and the lead should be free fram 
tin. These lead flanches should be a little larger all round than the iron 
flanches, that their edges may be rivetted up, afterwards, when any leaks are 
perceived. If the pipe prove a little too long, the upper, or top nozzle, may 
he raised a little higher than its natural joint, provided that the overlength 
docs not exceed an inch, The round flanch of the perpendicular steam pipe 
goes uppermost. Four round holes must be drilled into the tup of the upper 
part of the lower nozzle, corresponding to four holes in the flanch of the 
perpendicular pipe; and they must be screwed together by screws, with 
heads within the nozzle. Five screws may, in like manner, be put in the 
flanch above. 

33. The cross pipe must next be put on, and its joint made, and the boiler 
steam pipe must be serewed to one end of it, and the other, be shut by a 
plate. If any of the jaints are not of a proper angle, fill them up with lead, 

34. The steam must be made to communieate from some convenient place 
of the eross pipe to the steam case, by means of a copper pipe, with their 
copper flanches, which must be fixed to the cross pipe, and the steam case, 
by small pierced glands, with a square hole in each end, to admit the square 
necks of two screws, which being screwed at hoth ends, one end must be 
screwed into the cast iron, (first tapped for that purpose,} and the other, 
with a nut, serves to keep on the gland. Another similar, but smaller pipe, 
must Le fixed to the very lowest part of the steam case ; but it must be fixed 
over the flanches, and be inserted into the perpendicular part of the outer 
bottom, to fill it also with steam. In some convenient part of the outer 
bottom, as low down as may be, must be fixed a waste pipe, tu let out the 
eondensed water. This waste pipe must reach down about five or six feet, 
and be hent upwards a little at the lower end, and be shut by a valve loaded 
with a proper weight. This valve will open whenever the elasticity of the 
steam, and the weight of the column of water, in the pipes, are sufficient to 
overcome the weight which shuts it. 

35. The condenser must naw be put info its place, in its cistern. Its joints 
may be put together, with pasteboard soaked in oil, as directed, and putty ; 
and be firmly screwed up, and caulked afterwards. Or, any where under 
water, plates of lead may be used, about a quarter of an inch thick, well 
fitted to the joints, and puttied oa both sides. After the joints, made with 
lead, are well screwed up, and thecondenser warmed by fire or steam, the 
edges of the lead, which had been left prajeeting a little, must be raised up, 
both inside and outside. A soft rope about half an inch diameter, coiled 
round and round, until it covers the flanch, and well puttied, may be used 
in default of pasteboard, or lead , but cither uf the two former are preferable, 
and in every case eaulking or raising must be used. 

36. If the elack of the hot water pump has two valves, and is not sent 
ready fitted, the heating, or fixed part, must be ehiscled, and filed truly 
flat. The pivots. or axes of the valves, must be from three-quarters to an 
inch diameter, according to the size of the engine; the flat part of the iron 
of the valve, about a quarter of an inch thick, the eopper facing, one- 
sixth of an inch; and the iron plate, under it, also the sixth of an inch. 
After the two iron plates and the copper facing are firmly rivetted together, 
they must be heated red hot, laid on their place, a short Piece of end wood 
set above them, and beat down by some blows of a sledge hammer. The 
pieces uf iron, that the pivots mave on, must be fixed by means of pins of 
iron, half an inch or three-quarters square, screwed into the east iron of the 
clack, passing through a square hole in the pivot picces, and forelocked above 
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by spring cutfers. Every one of these parts must be made very secure and 
firm. A guard to prevent these valves from over opening, must be fixed in 
the hot water pump. This guard may be about an inch thick, and should not 
touch the edges of the valves, bnt catch them on the flat part, behind. The 
cast iron face of the eductiou pipe foot must also be made flat, for the valve 
there to beat against. The pivots of this valve should be one inch diameter. 
The thickness for the iron, and copper, the same as for the others. The ends 
of the valves shauld be one quarter of an inch clear of the sides; and one 
half inch clear of the bottom of the place it playsin. The pivots should be 
sunk into the cast iron of the sides until their lower edges be within one 
quarter of an inch of the opening of the beating part. They shonld have 
one inch hold of the iron at each end, and have no play in that direction. 
In the lid, or clack dour for this valve, there should be a groove, for the axis 
of the valve, that it may not touch it, when the lid is screwed on. The pivots 
should not be confined against the beating part, but should have a quarter 
of an inch of play, in that direction, as the air makes its escape partly by 
the hinge. The valves of the air and hot water pump buckets are to be fitted 
in the same manner, remembering to make the pivots proportionable to the 
size of the valves. 

37. The condenser being fixed in the cistern, at its proper height below the 
nozzles, and at a proper distance from the centre of the gudgeon, or of the 
cylinder, and in such manner, that the middle between the centres of the 
pumps shall be directly under the middle of the working beam, and the line 
between these centres, at right angles to the heam, the copper eduction pipe 
must be fitted to its place. It must be screwed to the flanch of the short 
pipe, under the nozzle, by means of a loose flanch of hammered or cast iron, 
applied on the under side of the copper flanch of the pipe. The autside 
diameter of the loose flanch must be the same as that of the flanch on the 
nozzle; and its inside diameter must be one inch mare than the outside 
diameter of the bent copper pipe. lts inner angle should be taken off a 
little, on the side next the copper fianch, lest it should cut that flanch, or 
erack the soldering. lf the loose flancl be made of hammered iron, it 
should be three quarters of an inch thick, and the holes should be drilled and 
not punched. In the same way, you must proceed with the joint, at the foot 
of the eduction pipe. é 

38, Having carefully tinned the inside of the upper end of the wide, or 
perpendicular part, of the eduction pipe, and also the outside of the brass 
ring which goes within it, the ring must be put into its place; and, being 
heated, the joint must be run with fluid tin solder; after which, four, or 
more holes may be drilled through both the copper and the brass, and some 
copper rivets putin them. The spigot and fauset joints must be secured as 
follows:—An iron ring, three or four inches broad, and half an inch thick, 
must be put. red hot, on the outside of the fauset part; that, by its con- 
traction in cooling, it may grasp it firmly. The spigot part must then be 
putin and made tight, by caulking in soft roping and putty. The proper 
width of a joint for caulking, is three-sixteenths of an inch at the wide, or 
open end ; and drawing quite close at the inner end , but it will do. although 
a little wider, or narrower. ‘The joiats of the bent part of the eduction 
pipe, and perpendicular pipe, at the brass ring, must alsa be secured by 
caulking. 1f, when the engine shall be set to work, any of the spigot and 
fauset joints shaw a disposition to slide, or move, it may be cured, by putting 
screw hoops round both the spigot and fauset parts, near to the joint; and 
pulling the joint together, by means uf twa screws, connected with the screw 
hoops. In putting the ednetion pipe together, care must be taken, to keep 
the brased joint upwards; that if any defects appear, they may be eured by 
tin solder, When the eduction pipe is put together, a hale must be cut, in 
such manner, as tu fit the outside of the fauset, accurately. The fauset pipe 
should point up the eduction pipe, in order that the injection water may 
strike the upper side of the eduction pipe, within about twa feet of the noz- 
zle; but care should be taken, that it do nat spout too low ; otherwise, it 
may, by the bent pipe, be reflected against the exhaustion regulator, which 
will be very hurtful. The fanset pipe, being adjusted to its proper position, 
and the knee of the eduction pipe tinned round the hole, the fosset must be 
fixed in its place, cither by a strong body of plumber’s solder, or by a copper 
boss, or case, run full of the same solder, heated toa dull red heat. The 
upper edge of the inner end af the fauset should only go half an inch 
within the eduction pipe; and the nozzle of the injection, not quite so far. 
The injection pipe, being set in ifs true position, the joints soldered with 
plumber’s solder, and its valve soldered on, a hole must be eut into it for the 
blowing pipe fauset, at, or about, the level of the valve of the injection ; not 
lower; otherwise the engine will blow at the injection, and heat the cistern. 
The fauset, fur the blowing pipe. must be fixed by saldcring, or by a boss, as 
directed for the injection; and its inner end ought not to go more than one 
or two inches within the eduetion pipe, according to the diameter of that 
pipe. The blowing pipe may then be put together, and its valve soldered un, 
taking care that the pipe be of such length, that its valve may be six inches 
under the surface of the water in the eistern. Care must be taken, that the 
stems of both the blowiog, and injection valves, stand nearly perpendicular, 
when fixed in their places, The injection and blowing pipes must be fixed in 
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their fausets, by caulking, as directed ; and no tin, from any of the solder- 
ings, must be left in the pipes. 

39. The pump of the condenser must be fixed down by screws passing 
throngh the bottom of the cistern and the beam under it; and it must be 
remembered that its tendency to rise is very powerful, and that if it has any 
play, it will be sure to spoil the eduction pipe joinis; or, perhaps, break it. 
The hot water pump must have a strong prop under it, and be tied down, as 
well as the other. A beam of deal, nine or ten inches square, must be put 
across the cistern, near the air pump rod, to support a pair of shears, or up- 
rights. as a pump break, for that pump, to examine the tightness of the joints 
by. This break must have an arch, and a chain with a hook, to chain it to 
the chain of the air pump rod when in use. The buckets of the condenser 
pumps must be surrounded by a plaited rope, made of rope yarn, of such 
breadth as will fill easily the interstices between the bucket and the pump 
barrel. A pudding link chain, four feet leng, must be fastened to the top of 
the sliding rod of the air pemp, and to the other parts of that rod which 
reaches to the working beam. Its use is, to suffer the engine to work with- 
out unloosing the hook of the pump break, when tryiog experiments on the 
tightness of the engine. 

40. The stuffing box of the air pump must be packed with a small soft rope, 
wrapped round the rod, and forced down into the box pretty tight, but so 
that the rod may move easily. A flat round piece of wood, about one and a 
half inch thick, fitted easy to the inside of the box. and to the outside of the 
rod, must be put above the stuffing, and screwed down by the gland. There 
need no screws to be put to hold down that side of the air pump lid which is 
over the connecting box ; those on each side of the box are sufficient if proper 
attention be paid to making the joints. In like manner, the lid or clack door 
of the lower valve of the eduction pipe foot nceds only two screws, one at 
each end. In the bottom of the air pump must he placed a ring of hammered 
iron, with three or four fect for the bucket of the pump to rest upon when at 
its lowest; ż. e., when the lower edge of the packing of the bucket is within 
onc inch of the under end of the working barrel. This ring must be so fixed 
that it may not turn round, and come in the way of the lower valve of the 
eduction pipe. An upright, six inches square, mast be fixed from the bottom 
of the cistern, near the injection, to screw that pipe to; and its upper end 
must be fastened to the beam tbat supports the lever, and the end of the work- 
ing barrel of the injection. This upright should be fixed firmly; and the 
injection pipe should be fastened by a stirrup, with screwed ends, grasping 
the neck of the valve, going through the upright, and having nuts bebind it. 
Any motion in the injection pipe will be api to loosen or crack the joints of 
it; therefore it must be firmly fastened. 

4]. Guards must be fixed over the injection and blowing valves to prevent 
their opening ; for the nob of the spindle, which stops them by the bridge of 
the valves, is not to be trusted. It may therefore be cut off; which will give 
the convenience of taking out the fly part of the valve at pleasure. AnS 
hook of iron must be fitted into the eye of the valve, that it may have no 
motion there; and the rod that pulls it open must have a hole in its lower 
end, that the upper end of the S may play easily. lf allowed to have motion 
in the eye of the valve it will soon wear it out. Guards must also be fixed 
over the valves on the air pump lid, to prevent their over opening. These 
guards may be fixed by means of two of the screws which fasten on the lid. 

(To be continued.) 
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BOILER FURNACES. 

Eussua Harpon Corura, of Goldsworthy Terrace, Rotherhithe, Surrey, 
Civil Engineer, for “ Improvements in the construetion of furnaces and flues.” — 
Granted September 28, 1843 ; enrolled March 28, 1844. 

This invention relates firstly to a peculiar mode of arranging the flues of 
furnaces that the smoke and other vapours shall previously to passing up the 
chimney be made to pass over a clear fire, which fire is in a furnace entirely 
distinct from the ordinary or original testing fires; secondly, in forming a 
double flue in the chimney, for the purpose of conducting a current uf warm 
air down the same to the fire. 

The drawings which accompany the specification show the improvement 
as being applicd to a marine boiler constructed with five furnaces ; the smoke 
and heated vapours from the two side fires pass through tubes (which the 
inventor prefers to be made square instead of round) in a direction from front 
to back of the boiler, and then in an opposite direction (from back to front) 
through flues, which conduct the smoke to the centre or clear fire; the smoke 
and vapours after passing over the clear or consuming fire pass along a flue, 
which at a short distance branches off right and left; at right angles to the 
fornaces, towards the sides of the boiler, the flues then return and join the 
chimney, which is at the back and in the centre of the boiler. The chimney 
is made double, ur in other words. is surrounded with a water space, lor_the 
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purpose of supplying the boiler with a hot feed instead of a cold one; it is 
also constructed with a double passage, one being for the emission of such 
smoke as may be unconsumed, and the other for the introduction of air, 
which air becomes heated in its passage previous to being introduced into 
the clear fire. ‘The patentee describes two modes of introducing such air into 
the clear fire; first, by letting the air pass through a perforated plate situate 
at the front of the fire, and secondly, by way of the ash pit, and through a 
number of longitudinal openings, at that part of the clear fire or furnace 
usually occupied by the dead plate: these plates are supported at each end 
by axis, ihe arrangement being similar to the Venetian blind, so that by 
means of a lever the openings can be enlarged or diminished, and the supply 
of air regulated at pleasure. When applying the improvements, as above, 
to boilers on land, it will be necessary to place the boilers as near together as 
practicable; and for coppers, &c., the inventor proposes to construct the 
flues in such manner, that the smoke from the first fire after passing round 
the copper, passes over the fire of the next copper, and the smoke of that 
one over the next fire, &e., and finally over a clear fire of charcoal or 
coke, other unconsumed smoke and other vapours from tbe various furnaces 
then pass off to the chimney. 
RAILWAY WHEELS. 

JonaTHAN Saunorrs, of Soho Hill, Birmingham, Gentleman, for “ Improve- 

ments in the manufacture of tyres of railway and other wheels, and in the manu- 


facture of railway and other axles. ”—Granted October 5, 1843; enrolled April 


4, 1844. 


This invention relates to a mode of so combining iron and steel in the 
manufacture of tyres for railway and other wheels, that the steel may be at 
those parts of the surface of the iron most liable to wear, after the steel and 
iron has been rolled into bars for the purposes above described. In order to 
carry out this invention the steel and iron is piled together, and then heated 
to a welding heat, after which they are passed under the hammer and formed 
into a bloom, and then passed between suitable rollers for forming it into bars 
adapted for tyres for railway and other wheels; by this means the stecl is 
intimately combined, and is said will possess many advantages over the pre- 
sent mode of applying steel to the face of tyres for railway wheels; the 
patentee in some cases makes the pile so as to present a surface of iron, with 
steel underneath, the former being removed when turning up the wheel in 
the lathe in the construction thereof. The claim is for the mode of manufac- 
turing tyres for railway and other wheels, by rolling them from piles of iron 
and steel, in such manner that the steel is at the wearing surface. į 

CANNABIC COMPOSITION. 

Bexentet Aupano, of Piccadilly, Middlesex, Civil Engineer, for “ Im- 
provements in preparing materials and applying them to the manufacture of orna- 
ments, and other useful purposes.”—Granted October 5, 1843; enrolled April 
4, 1844. 

The fibrous material to be employed, whether the same be cotton, flax, or 
hemp, is in the first place to be opened out and then carded, so as to lay the 
fibres into one even and uniform sheet; a number of these shects from the 
carding engine are then laid upon an endless cloth, commonly called a feed 
cloth, and moves towards a pair of wooden rollers covered with felt, between 
which the sheets of fibre pass, but previously to entering the rollers, the 
sheet is copiously sprinkled with boiling water, and then compressed by 
passing them between the rollers, after which the sheet may be rolled up and 
laid aside, ready for the next operation, which is as follows :—The dry sheets 
of fibrous material are to be saturated with a compound consisting of 70 
parts by weight of gas tar, and 30 parts of resin, melted together, to which 
is to be added 15 parts of oxide of manganese. There is also another 
mixture or compound which eonsists of 75 parts of linseed oil, 25 parts 
of resin, and 10 parts of oxide of manganese, which are to he mixed together 
as before. These two mixtures are then put into a suitable vessel or trough 
and intimately combined by agitation and gentle heat; the sheets of fibrous 
materia) are then placed in the trough (at one end of which there is a pair of 
rollers), and well saterated with the mixture, they are then passed through 
the rollers, and as much of the mixture expressed as possible, after which the 
sheets are conveyed upon an open frame to a hot air stove and dried; they 
are in the next place subjected to a mixture of linseed oil and yellow ochre, 
and again passed between the rollers. The sheets are now in a suitable state 
(after being softened by heat) for being embosse] for ornamental moulding, 
which is effected by means of dies and an hydrostatic or other press. The 
impressions thus obtained are then to be dried in a stove, and afterwards 
coated with a composition of resin, dissolved in about one quarter its weight 
of linseed oi], to which is added a little turpentine and yellow ochre. I1 the 
impression is not sufficiently sharp and complete, another coating may be 
given, and again pressed in the dies. The impressions after being allowed to 
dry for two or more days, may be coated with a strong animal size and 
spanish white, wheo they will be ready for use. The inyentor also claims a 
peculiar method for making the counter die. 


—— 
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CHIMNEY FLUES. 


Wruuran Desery, of Hans Place, Sloane Street, Middlesex, Bricklayer, 
for “ Improvements in the construction of fire places, flues and chimnies.”’—Granted 
September 21, 1843; enrolled March 21, 1844. 


This invention consists first in an improved method or methods of sup- 
plying air to the fire place, to support combustion and draft, and also in 
the construction of a hollow breast plate for the fire place, which hollow 
breast plate is placed above or at the upper part of the fire place, and is sup- 
plied with cold air, which air becomes warmed therein and is then allowed to 
issue into the flue, and thereby assist or increase the draft up the chimney, 
and prevent it from smoking; and secondly, in constructing flues or chim- 
neys, or flues of a series of earthenware tubes or pipes, either round, ovular, 
or of any other convenient form, and set in brickwork in a peculiar manner ; 
these tubes or pipes the patentee prefers to make of Stourhridge clay or 
other suitable material, glazed inside to prevent as much as possible the ad- 
hesion of soot; and thirdly, in the peculiar construction of downward flues 
leading from each chimney and fire place tu the basement story of a house, 
whereby the chimney can be swept, and the dust and ashes from the fire 
place removed, without the necessity of entering the room. 


Fig. I. Fig. 2. 


Fig. 1, is a sectional elevation of four fire places constructed according to 
th's invention; aa a aare the four fire places, and b b b b, the ascending 
flues for smoke; c e e, the descending flues for soot and ashes, all of which 
are cotnected together, and empty themselves of soot, &c. into the box d ; 
e e, is an air pipe which passes underneath the floor of the basement story, 
and communicates with the atmosphere; this air pipe is provided with 
branch pipes, shown in dotted lines, for supplying the fires with air. Fig. 2, 
shows a transverse section of one of the fire places; f, is a per‘orated plate, 
which the inventor terms a hollow breast plate, and communicates with the 
air pipe e, the object being to increase the draft, bya current of air passing 
through the perforated plate, situate just at the entrance of the chimney ; 
g, isa branch pipe fixed to the end of the branch pipe leading from the air 
pipe for regulating the supply of air, which it will be seen is admitted under- 
neath, and at the back of the fire grate, as well as in front in the ordinary 
manner. 

When it is required to sweep the chimney it will be necessary to turn the 


register plate so as to cover the fire placc, when a communication will be 
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formed betwcen the ascending and descending flues, and the operation of 
sweeping the chimney commenced at the top and swept downwards, driving 
the soot into the box d. ‘The inventor claims first the construction of chim- 
nies or soot flues and downward flues, as above described, ofan ovular, cylin- 
drical, or other conveniently shaped earthenware tubes set in brickwork. 
Secondly, the employment of a hollow breast plate above the fire place, and 
supplying it with air, as above described; and also the peculiar method of 
supplying air to the fire for combustion, and to the soot flue or chimney for 
increasing or assisting the draft. 


—— 


DRYING OF BRICKS AND TILES. 


Joun AINSLIE, of Redheugh, near Dalkeith, North Britain, Farmer, for 
“ A new or improved mode of drying tiles, bricks, retorts, and such like work 
made from clay and other plastic substances.” —-Granted September 30, 1843 ; 
enrolled March 30, 1844. 

The object of this invention is to dry tiles, bricks, &c., made from clay, 
during the winter and unseasonable parts of the year, by means of artificial 
heat aud a current of air, which removes the vapour from the tiles and Lricks 
as it accumulates, thereby preventing the evaporation being checked. The 
bricks, &c. to be dried are placed upon carriages provided with shelves ; these 
carriages, which may be placed upon a railroad, are then run into a clused 
shed or chamber, heated by means uf flues passing underneath the floor, or 
by steam, or the circulation of hot water, or the admission of heated air 
through small apertures, to about 80° Fahr. The cluse chamber being heated 
by any convenient means as above. Cold air may be admitted at certain 
apertures so as to regulate the temperature of the room, and in order to re- 
move the vapour as it rises from the tiles, &c., an artificial current may be 
formed by means of a fanner. worked by steam or horse power, or other me- 
chanical means, as will be well understood. The patentee prefers the current 
of air to be worked about six feet per second ; but this, together with the 
temperature, may be increased, taking care that it be not too high, so as to 
crack the clay when drying. 


IMPROVEMENTS IN FURNACES. 


Joun Grorce Bopmer, of Manchester, Engineer, for ‘Improvements in 
grates, furnaces and boilers, and also in manufacturing or working iron or other 
metals, and in machinery connected therewith.” —Granted October 5, 1843 ; 
enrolled April 4, 1844. 


The first improvements consist in making moveable fire bars, which tra- 
verse from front to back of the furnace, carrying the coals along with them, 
and which are supplied by means of a hopper situated in front of the fur- 
nace, At each side and parallel with the ash pit there is a pair of screws, 
one of which is placed a few inches above the other ; these screws are made 
of cast iron and answer the purpose of bearings for the furnace bars, the 
ends of the bars resting within the threads of the screws, which threads are 
cut at the commencement of the screws regular and true, but on approaching 
the farther or opposite end they are made irregular, commonly called 
« drunken threaded," so that on giving a rotary motion to the screws, the 
furnace bars will he simultaneously and steadily carried along, from front 
towards the back or farther end of the furnace, until they come to that part 
of the thread in the screws which is made drunken, when they will have an 
undulatory motion, and which will have the effect of preventing the clinkers 
accumulating, and free the embers trom ashes. At the ends uf the screws 
there is a cam which presses the bars as they arrive at the end of the screws 
from the upper pair of screws to the lower pair, which latter carry the fire 
bars in an opposite direction, or from back of the furnace to the front, at 
which place they are elevate] again and placed upon the end of the upper 
screws. The second improvement is for a metallic packing, consisting of 
a number of conical rings of brass and tin, or other suitable metal, which 
packings are calculated to resist a nigh pressure. The third part of these 
improvements relates to a screw cutting machine fur forming the screws 
suitable for the purpose above described. The fourth part relates to a furnace 
similar to that above described for converting iron into steel and smelting 
metals. The fifth part relates to the application of the description of furnace 
above described to Llast furnaces, and also to puddling hearths. And sixthly, 
relates to a mode of rolling saw blades, which consists in forming the piece 
of steel from which the blades are to be made into a hoop, and then passiag 
it between rollers and rolling it to the required thickness without taking it 
from the rollers, 


ARTIFICIAL FUEL. 


Ferntxanp Cuar.es Warticn, of Eccleston Street, Middlesex, gentleman, 
for ‘Improvements in the manufacture of fuel.'—Granted October 5, 1843; 
enrolled April 4, 1844. 

The object of this invention is firstly, the submitting fuel composed a 
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small coal, tar, pitch, or other bituminous matter to a high temperature ina 
retort. Secandly. the pecultar construction of retorts for effecting the same; 
and lastly, the application of an exhausting apparatus to such retorts, toge- 
ther with the introduction of air into retorts where fuel of the above de- 
scription is undergoing the proccss of drying. The patentee commences by 
stating that it is not necessary to enter into any description of the manufac- 
ture, or mode of combining pitch, coal, tar, and other matter into fuel, as 
the invention does not apply to the compounding of such fuel; at the same 
lime the inventor states that he prefers the compound of coal and bituminous 
matter to be as follaws; 15 per cent. of pitch and coal tar and 90 of smal] 
coal, in which may be employed a httle “heavy oil” to the extent of from 
2 to5 percent.; and in order tu prevent smoke when such fuel is being 
consumed, about the same quantity of common salt may be added, or alum 
dissolved in water. The mixture after being moulded into convenient sizes, 
is placed in a retort for six or cight hours, and subjected to a heat of from 
400° Fahr, and upwards, by which means gases and certain other matters are 
driven off, which, if permitted to remain, would produce prejudicial effects to 
which such fuel is said to be subjected. 

The retorts, which are of the D form, are built of brick, and are provided 
with an aperture for the escape of gases, which pass off in the same manner 
as in the manufacture of gas into an hydraulic main, to which is connected 
a pipe leading to an exhausting apparatus, which consists of two cylindrica] 
vessels suspended at each end of a beam, and inverted ina tank containing 
water, so that hy raising and depressing the vessels in the water tank, the 
gases and vapours are exhausted from the retort or retorts, which gases pass 
off into the atmosphere. At the lower part of the retorts there are a number 
of apertures which admit a current of warm air, which previous to entering 
the retort passes through the furnace, so that as the gases are exhausted by 
the apparatus above describe] a fresh supply of hot aur is continually ad- 
mitted, which effectually drives off the damp and vapours from the pieces of 
fuel, which appears to be the object of this inventiun. The inventor claims 
the su omitting manufactured fuel, containing bituminous matter to a high 
degree of temperature ; also the introduction of highly heated air, together 
with the exhausting the praducts from retorts when applying heat to manu- 
factured fuel, which is placed and inclosed in the same. 


ORNAMENTAL POTTERY AND MOSAIC WORK. 


Ricuanp Boore, of Burslem, Staffordshire, Manufacturer’s Clerk, for “ Jm- 
provements in pottery and mosaic work.”—Granted October 5, 1843; enrolled 
April 4, 1844. 


_ The specification described several methods of impressing devices on pot- 
tery, which are as follows. First, in order to produce a colovred design 
upon a ground of different colours; the device is first made in a mould of 
tbe form required, “commonly called figuring :” the devices or impressions 
thus obtaincd are then to be put into the mauld in which the ware is to be 
made: the material of the ware when poured into the mould will be found 
to adhere very closely round the edges of the device, and the same will be 
imbedded therein. ‘The second method consists in cutting the device in 
pieces of paper or parchment, which are then to be put in the mould ; the 
two halves of the mould are then fastened together, and the matter which is 
to form the ground of the ware is poured in; after having stood the neces- 
sary time, the parchment or paper forming the device is to be removed, and 
the calour intended for the device poured in, which will fill up the spaces 
previously occupied by the paper device. Thirdly, in order to praduce raised 
figures of a different colour from the ground, the figures are first of all en- 
grayed or otherwise formed in low relief in a plaster mould : this being done, 
the colour intended for the raised figures is poured into those parts of the 
mould which form the figures; the halves of the mould are then pnt toge- 
ther, and the slop intended for the ground poured in and allowed to stand a 
sufficient time to form the body cf the ware. If the slop is of an expensive 
nature it will only be necessary to let the slop remain a sufficient time to 
form a thin coating, after which it may be withdrawn and the substratum 
filled in with a commoner slop. 

Lastly, in producing devices of a mosaic character, the designs are fixed on 
the halves of the moulds with a composition of the required colour; the 
halves of the mould are then fastened together, and the slop intended for the 
body of the ware poured in: after having stood a short time, and the slup 
adhered the required thickness, the remaining liquor can he withdrawn. 


AXLES FOR WHEELS. 


Joun Gzorct Barnes, of Leicester, Coach Proprietor, for 


“ Improvements 
in axles.” —Grante] Octaher 9, 1843; enrolled April 4, 1844. 


This invention consists of forming the axles of two parts or shafts, ane 
solid and the other hollow, whereby greater strength, and less liability to 
breakage is obtaincd. In order to carry out this inyention the patentee pro- 
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vides a tubular or hollow axle sufficiently long to pass through the hosses 
of each of the wheels when at the required distance from each other, the 
calibre or bore of this tube being sufficient to admit the solid axle passing 
through it, which axle consists of a solid shaft having bearings turned at ` 
each cnd to fit the steps or journals In the frame side of the carriage. The 
wheels are firmly fixed upon the ends of the hollow axle by means of keys; 
the solid axle is then passed through the tubular or hollow one, and fixed 
therein in like manner, by means af keys. When the bearings are within 
the wheels it will be found necessary in forming the journals to weld two 
collars upan the hollow axle, so as to obtain greater strength. The claim is 
for the construction of axles, by combining together solid and hollow shafts 
one within the other, as described. 


SLATE COVERING, 


Wittiam Nort, of Stangate, Lambeth, Surrey, Slater, for “ Improvemen 
in covering roofs and flats of buildings with slate.”—Granted October 5, 1843 ; 
enrolled April 4, 1844. 


This invention consists in the application of battens of slate in combination 
with slates for covering roofs and flats of buildings, which is effected without 
fixing the slates to the rafters or joists, whereby the joints it is said are not 
liable to get defective from warping or vibration, 


Fig. 1, shows a plan of a roof or flat, and Fig. 2, section; a a, are the 
joists or rafters constructed in the ordinary manner ; b b, are hattens of slate 
which fit into recesses, formed hy cutting a partition of wood from the edge 
of each rafter; c, the slabs of slate, which are supported by the battens and 
rafters; the ends of the slabs rest upun the battens and are imbedded in 
putty ; d d, are fillets of slate; and e e, screws, which screws bind the fillets 
to the slates, and the slates tc the battens, the whole being supported by the 
rafters a a: the fillets may if required} be placed on the underside instead of 
the top of the roof or flat. 

The patentee claims the application of slate battens with slate for covering 
the roof of a building, as described. 


SEPARATION OF METALS. 


Ricnarn Janion Nevil, of Langennech, Carmarthen, Esq., for “ An im- 
Proved made of separating certain metals when in certain states of combination 
with each other.”"—Granted October 18, 1843; enrolled April 18, 1844. 


The inventor takes copper, in which silver is in combination, and melts it 
in the usual manner; he then pours it in an iron vesse] containing lead 
melted to a red heat or nearly su, and thereby mixes the argentiferous copper 
with the lead in proportian to the quantity of silver in combination. After 


1844.] 


the mixture it will he found that the copper with a portion of silver and lead 1 


will, as the mixture cools, rise to the surface, which may afterwards be taken 
off with a pair af tongs, or other mechanical cuntrivance; for instance, a 
perforated plate somewhat less in diameter than the size of the iron vessel in 
which the compounds are, is placed in the vessel, and near the bottom 
thereof, so that as the metals are melted it will be found that the copper 
with a portion of silver will rise through the perforations in the plate, and 
may be lifted out of the vessel together with the plate, which plate is pro- 
vided with one or more handles for that purpose. The copper with such 
portion of silver as it may yet contain is then broken into small pieces, and 
separated by the process of “elequation,” which is as follows :—The pieces 
of copper thus obtained, together with a quantity of charcoal, are then put 
into a retort or retorts, constructed with an opening at one end, through 
which the metals (“ videlicet ” the silver and lead contained in such pieces of 
copper) flow when in a state of fusion. The retorts, which are fixed in the 
furnace in a sloping position and closed, so as to exclude all air, are then 
heated to such a degree as to melt the silver and lead, but not the copper, 
which former are allowed to pass off through the opening at the lower end 
of the retort into a suitable vesscl, leaving the copper almost free from tbe 
silver and lead, which two metals are to be afterwards separated hy the or- 
dinary process of cupellation. 


IMPROVEMENTS IN BOILERS. 


Tuomas Morton Jones, of Birmingham, Warwickshire, for “ Improvements 
in heating liquids and aeriform bodies.’’—Granted October 18, 1843 ; enrolled 
April 18, 1844. 


Fig. 2. 


Fig, 1. 


The first part of this specification relates to a mode of constructing a fur- 
nace, the arrangement of which will be seen by the accompanying diagram 
marked Fig. 1, which is a longitudinal section. a, is a shaft for feeding the 
fire with coal or coke; b, the fire grate ; c, the hearth leading to the flue or 
chimney ; d, the vessel or matter to Le heated, being placed ate, The shaft 
a, is covered with a plate, so constructed as to regulate a current of air, 
which is allowed to descend the shaft a, and pass through the upper stratum 
of coal simultaneously with a current of air which is admitted at the bottom 
of the shaft and allowed to ‘pass upwards through the fire, which currents 
meet and pass off with the products of combustion over the hearth to the 
chimney. The patentee states that it will be desirable to build upon, and 
over the hearth, a number of arches at convenient distances from each other, 
under which the flame passes. The sccond improvemeot consists in the ap- 
plication of inverted vessels (which the inventor denominates “ preservers ”) 
fixed at or near the bottom of the boiler or pan, whether the same be open 
at the top or closed. Fig. 2. shows a transverse section of a wagon boiler 
with this improvement applied thereto ; Q Q, are plates of iron rivetted or 
otherwise fixed to the sides of the boiler, and extending in the direction 
shown to within about one-eighth or one-fourth of an inch from the bottom 
of the boiler. Thus the steam generated within the preserver, that is, be- 
tween the plate and the side of the boiler, cannot escape above the surface 
of the water line, but is retained between the hoiler and the plate until by its 
“tension” or elasticity it is forced downwards and underneath the edge of 
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the plate, which will have the effect of sweeping and carrying before it all 
impurities held in suspension in the liquid, and thereby prevent such impuri- 
ties from being deposited upon the bottom of the hailer. (Query, low are 
they to be got rid of 2) Number 3, shows an hemispherical preserver; }, 2, 3, 
in Fig. 3, show three preservers of the form of a cone cylinder and trun- 
cated cone, all of which are supported hy any convenient means from the 
bottom of the boiler, so as to allow the steam, as by its elasticity it is foreed 
downwards and underneath the cdge of the preservers, which preservers may 
be of any required furm. The third improvement has reference to the con- 
struction of tubular boilers, in which the inventor states, that when tubes con- 
taming liquids are exposed to heat, (that is if such arenot surrounded by water, ) 
he prefers to make them of copper or hrass, or any of the alleys of iron, and 
insert them firmly through strong iron plates, whereby they may be removed 
and replaced with much greater facility. When tubes are surrounded by a 
vapour or liquid, the inventor proceeds to cover them with a suitable meta 
by means of the electrotype prucess. 


—— 


IMPROVEMENTS IN WATCHES. 


Epwarn Myung, of Albion Terrace, Canonbury Square, Islington, Mid- 
dlesex, Watchmaker, for “ Improvements in the construction of watches,” — 
Sealed October 21, 1843 ; enrolled April 21, 1844. 


This invention consists simply in dishing out or sinking the pillar plates of 
watches, and inverting the fuzees, thereby obtaining what may be called full 
framed watches much flatter than heretofore, The pillar plate of the watch 
is made with recesses, which are turned out to receive the end of the barrel 
containing the spring, the fuzee, and also the other parts of the watch cor- 
responding. The fuzee is constructed similar to the common fuzee, with this 
difference, that it is inverted and cut the reverse way, or in other words, left 
handed, and is provided with a thin circular steel cap. The upper plate of 
the watch is made about one-third thicker than usual, the pillar plate being 
about the usual thickness, The patentee claims the mode of constructing 
watches whereby the fuzees are inverted. 


PETER BORRIE'S PATENT REVOLVING STEAM ENGINE. 


Sır—l observe in the April number of your Journal, that you have been 
pleased to take notice of my Patent Revolving Engine, and in doing sa, you 
have stated that it differs from one fur which a patent was granted to Mr, 
Woodcock, in 1842, only, in the employment of a double acting air pump in 
connexion with it. Now I think you have either heen misinformed, or have 
not examined the two engines sufficiently, for on doing so, you will find that 
Mr. Woodcock’s differs very materially in many respects from mine, as you 
will see by the drawing and description I have sent you; 1 would have sent 
it sooner, but have only got the lithographic drawings finished to day. 

l have also made an analysis of the {economy and power of my engine, 
which 1 enclose ; this is quite sufficient to show its superiority over any other 
hitherto constructed. 

lam aware that many patents have been taken out for revolving engines, 
and have successively failed, owing chiefly to defects in their construction ; 
these failures have prejudiced the public mind against all engines on that 
principle, but from the Jong expertence I have had (both practically and the- 
oretically) with steam engines of every description, 1 flatter myself that I 
have entirely remedied the defects common to revolving engines; and from 
the lightness, compactness, small] amount of wear and tear, and greater 
economy of fuel in my engine, l have no doubt that it will surpass all others 
hitherto in use. 

Requesting the insertion of this letter in your valuable periodical, 

lam, Sir, 
Yours respectfully, 
8, Princes Square, St, George’s East, Perer Borris. 
London, 15th April, 1844. 
P.S. lmay state here that Mr. Mayer Henry has no farther interest in my 


patent. 


DESCRIPTION. 


Fig. 1, is a transverse section through the centre of the air pump, and 
showing an end elevation of the other parts of the engine; and Fig. 2, is a 
transverse section through the centre of the cylinder. 

A, is the foundation plate, to which all the parts of the engine are directly 
or indirectly attached. 8B, is the external cylinder fixed to the foundation 
plate. C, is a smaller cylinder, revolving within the external one, on a shaft 
D, whose centre is placed so far above that of the external cylinder, that 
their circumferences may touch one another at the upper point k>; thus the 
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space between them gradually increases from h1 to the lower point 42; (the 
shaft D, passes through steam tight stuffing boxes in the cylinder ends, and 
revolves in bearings on the frames Z Z, which are firmly bolted to the found- 
ation plate, and stayed to the cylinder.) EE, are two sliding pistons, con- 
sisting each of twa arms, connected together by four rods passing over the 
shaft. their breadth js equal to that of the outer cylinder, and their jaint 
Jength aver their extremeties is necessarily somewhat less than its diameter, 
owing to the eccentricity of the revolving cylinder ; these pistons slide freely 
at right angles to one another, thraugh passages made in the cireumference 
of the revolving cylinder, their sliding motion being caused by the pressure 
of one of their extremities on the ascending side cf the outer cylinder, (which- 
ever side that may be,) and the eccentricity of the revalving cylinder through 
which they slide; as their length is always slightly varying during the 
course of a revolution, the difference is made up by metallic packing placed 
between the two thicknesses of plates, of which the arms of tle pistons are 
composed. the packing is pressed by springs towards the sides and circum- 
ference of the auter cylinder, and will be understood by referring to Figures 
L and 2 on the drawing. There are metallic packings, (in the passages in the 
inner cylinder, through which the pistons slide,) which are pressed on the 
flat surfaces of the pistons hy springs, and prevent the steam passing to the 
interiar, There are also two steel rollers at the inside of the packings, which 
are pressed np to the flat sides of the pistons by screws; these are for the pur- 
pose of diminishing the friction of their slidirg motion. These rollers would 
not be necessary excepting in large engines. The rim of the inner cylinder is 
made to project into metallic packing boxes in the cylinder ends, thus the 
steam is entirely prevented from passing into the interior of the inner cylin- 
der; a packing box is also placed at the point of contact 41 to prevent the 
steam passing to either side. It will therefore be understood. that the steam 
only acts an the projecting part of the sliding pistons, between the inner 
and auter cylinders. 

The steam in coming from the boiler through the steam pipe F, has first 
to pass the slide G, which is worked by the handle H; it is used for regulating 
the speed of the engine, and also for stopping it, when required : after passing 
the above slide it enters the steam tight jacket J, the bottom of which is the 
slide face having the four cylinder ports K, L, M and N, and the eduction 
port Q, on it; a slide O, worked by a handle P, passes over these ports for 
the purpose of reversing the motion of the engine: there are twa pasts 
O: and O2, on the slide, one af which, O2, (in the position the slide is shown 
on the drawing) is open to the steam port L; the port N, is closed, and the 
two ports M and K., are op'n to the eduction port Q. so that when the slide 
is in this position, the engine will necessarily move in the direction indicated 
by the arrows, and by moving the slide along until the port O? is above the 
steam port K, then will the port M, be closed, and N and L, open to eduction, 
so that the steam will act at the opposite side of the cylinder and conse- 
quently the motion be reversed. , 

It will here be observed that the lower cylinder parts M and N, are never 
used for admitting steam, but only for leading aff the eduction; the object 
in placing them so low in the cylinder is to allow the vacuum to act upon 
the pistons sooner ; it will be kept in mind then that, in whatever direction 
the shaft revolves, the steam is always admitted at one of the upper ports 
K or L, and the eduction led off at its opposite lower and upper parts. All 
these ports where they lead into the cylinder, are divided into bridges placed 
diagonally across them so that the pistons may pass freely over them. 

From the relative position of the two cylinders, the distance between their 
circumferences gradually increasing from contact at the upper point ht, to 
the greatest distance at the lower point h2, (which in this case is one-sixth 
of the diameter of the external cylinder, but may be varied according to cir- 
cumstances,) it will be seen that in whatever direction the engine revolves, 
the area of that part of the pistans which is acted on by steam and vacuum 
gradually increases, so that the principle of expansion is carried out to its 
fullest extent, without the aid of expansion valves and gear. 

The steam passing throngh the eduction passage Q, is conducted by the 
eduction pipe R, to the condenser S ; T, is the inspection slide, placed at 
the lower end of the eduction pipe, and conducting the water up the pipe, so 
as to act fully on the steam in passing downwards: it is worked by a lever 
and rod connected to the handle U, which is placed in proximity with the 
other starting handles Iland P. V, is the blow through valve. W, is the 
air pump, which is a double acting one, the interior arrangement of its valves 
&c., is shown at Fig. 1; it has a metallic packed piston which is worked 
from the main shaft by acrank and connecting rod, and the piston rod is, 
kept parallel by two slide guides bolted on the air pump cover. X, is the bot 
well, and Y, the discharge passage. 

The pumps are worked from the main shaft by an eccentric c, connected 
by rod and lever to a rocking shaft d, on which are keyed two levers, e and f, 
which are connected by rods to the pumps, g and h; the pump g, is intended 
for the bilge water (supposing this to be a marine engine), and the pump 4, 

for feeding the boilers, the latter has its valve chest j, bolted on the hot well. 

Among the advantages which render this improved steam engine so pecu- 
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liarly well adapted for locomotive and marine purposes, may be mentioned 
the following, viz. ;—Small cost of construction, great economy of fuel, the 
space occupied by it is very little in proportion to its power, and also its com- 
parative lightness, the weight of the engine being only about 2 ewt., per horse 
power, and that of the boilers only about 23 cwt. per horse power, so that 
the whole weight will only be about one half of the lightest engine hitherto 
constructed. 

I herewith annex the following analysis of the power and economy of my 
“ Patent Revolving Steam Engine.” 

In the above figure, 3, the revolution of one pistun is divided into 32 equal 
parts, and the annexed table shows the quantity of steam consumed ; the 
mean area of the piston, the distance the centre of pressure of the piston 
travels; the direct, opposite, and effective pressures on the piston; the num- 
Ler of times to which the steam is expanded ;and the number of lbs. lifted one 
foot high in passing through each of these divisions. The external cylinder 
is 3ft. 6in. diameter, and 1 ít. 6in. long inside, and the greatest distance be- 
tween it and the internal cylinder, is 7in. The steam is si pposed to be at a 
pressure of 30 1b. on the square inch, above the atmosphere, and the vacuum to 
be equal to 121b.0n the square inch, the shaft making 50 revolutions per 
minute. 

Note.—tThe direct pressure or force of the steam to turn the engine round 
in the required direction, is marked on the Table, + pressure, and the opposite 
cr force resisting the motion in that direction, — pressure, of course, their 
difference, is the effective pressure. 


* [We are indebted to our contemporary, the “ Mechanics’ Magazine,” for the use of 
the wood engraviogs.] 
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From the Table the following results are obtained, 

The quantity of steam required for one revolution of each piston 19442 
enbic inches. Distance the centre of pressure of the piston travels in one 
revolution, 10:085 feet. Average effective pressure on the piston, 1080 1b. 
Greatest expansion 222,5 times, 

Number of pounds raised one foot high by the revolution of one piston, 
10,980. 


Momentum of one piston a 10,9801b, ralsed one foot high. 
Number of pistons os +. 4 
Momentum of one revolution .. 43,920 lb. raised one foot high. 
Number of revolutions per minute 50 
Momentum per minute -- 2,]96,0001b, raised one foot high. 


Deduct for friction say 10 percent. 219,600 


Effective momentum per minute 1,976,400 1b. raised one foot high, 


1,976,400 
33,000 = 599 horses power. 
Cubic In. 
The quantity of steam cousumed by a revolution of one piston 4. 19442 
Number of pistons ee oe es oe ae 4 
Steam required for one revolution os os as oo TT7TKB 
Number of revolutions per minute .. .. .. oe 50 
Steam consumed per minute + aa oes +. 388840°0 


Steam at 30 Ih, pressure on the square inch above the atmosphere, is 609 times 
the volume of the water of which it was generated, therefore— 
388840 

609 
for steam per minute. 

In a common double acting condensing engine of the same power, the 
effective momentum will be the same on 1976400 lb. raised one foot high per 
minute, and if we take Tredgold's data that the effective power is 63 of the 
power of the steam, it will stand thus: 

1976400 x 100 
63 


= 638-5 cubic inches, or 37 cubic feet quantity of water evaporated 


= S1S7115 1b. raised one foot higi 
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If the pressure of the steam on the piston be equal to 35 inches of mercury, 
or 2'41b. on the syuare inch, and the vacuum thc same as in the revolving 
engioe, or 121b., then the pressure on the piston will be 14:4 1b. on the square 


37143 

Inch, and 1a = 217860 = the product of the area of the cylinder in 
inches, multiplied by the velocity in feet, and 217860 x 12 = 9614320 

The loss of steam in filling the passages and spaccs at top and 
bottom of cylinder, say 1-12 6 oe ad Bi 217860 
Cubic inches of steam required per minute, equal o +. 2832180 
Steam at a pressure of 2'4 lb. on the square inch, is 1497 times the volume 
of the water of which It was generated, therefore, ae = 1892 cubic 


inches, or 1:095 cubic feet, equal the quantity of water required for steam, 
1892 : 
per minute, 5385 = 2'96 times the evaporation required for the common 


engine, as for the revolving engine, and consequenily only about one-third 
of the fucl would be required for the revolving engine, as would be required 
for a common reciprocating condensing engine of the same power. 


THE THAMES EMBANKMENT. 


Rivers of other countries pass throngh romantic scenery and 
regions of natural grandeur, the rivers of the new world have a colos- 
sal extent, in the presence of which our insular streams shrink into 
contemptible rills; but, as in other things, so here, moral influences 
contribute to give a rank. The Thames, rich in historical associa- 
tions, presents a scene of commercial magnificence, to which even the 
teeming population of China cannot present an eqnal. On the banks 
of the silent highway, the largest and most commercial eity in the 
world, is placed the metropolis of the mighty English empire, and it 
may truly be said the central seat of civilisation. Regarded by na- 
tives and by foreigners with equal admiration, it has often been a snb- 
ject of regret that no grand and systematic plan has been adopted for 
regulating the navigability of the river, aud preserving a consistent 
stvle of architecture on its banks. The ugly, ill devised buildings, 
which are a blot on its shores, attest the want of a central authority 
and efficient control. 

Remembering that it is by commerce London has attained its pre- 
sent grandeur, and by commerce it is to be maintained, it is self-evi- 
dent that more regard is to be paid to the useful than the ornamental, at 
any rate the useful must not be sacrificed. The inhabitants of the 
Seine and the Liffey can pride themselves on quays, which interfere 
with no commerce, but we cannot sacrifice for ornament the machinery 
of wealth which our river affords. A tide river, upon which the 
largest argosies are borne, and on which many of onr war ships have 
for centuries been launched, cannot be treated like a shallow upland 
stream, and however interesting the quays of Paris or Dublin may be, 
certainly, notwithstanding the timber hovels and the misshapen bulks 
of building, the numerous craft on the Thames are objects not less 
pleasing. We must not complain, if we do not rival those cities in 
river promenades, since we surpass them in commercial grandeur. 

While we make this declaration it must not be supposed that we 

deprecate improvement, on the contrary, we esteem it highly neces- 
sary that something should be done for the banks of the Thames, but 
that whatever is done should be done with caution. The testimony of 
a man like Wren is of the highest value, and indeed the manifest ad- 
vantages accruing from a proper direction of the stream would alone 
enlist our sympathies. We may observe, by the bye, it is curious that 
after Wren’s plans for the adornment of the metropolis should have 
been rejected two centuries ago, in the present age his views are re- 
ceiving full accomplishment, and as we are widening our streets, and 
improving our buildings, so we are in the same spirit about to rescne 
the noble Thames from the neglect with which it has heretofore been 
treated. The subject of embankment is one which has long engaged 
attetnion, and been the subject of much discussion of late years, and 
the government having published a report in relation to it, we have 
been induced to devote a large portion of our spaee to a question so 
important, both in its engineering and architectural bearings, for, if on 
the ene hand, it is a question of magnificence and ornament, on the 
other it concerns the improvement of an important stream, the regu- 
lation ef its channel, and the arrangement of its wharfs and quays, 
and side docks. We may here, by the bye, observe that the engineer 
and geologist will in the sections of the river introdueed in the 
report, showing the form of the river bed at various times, acquire 
most important and interesting evidence, as to the power of runoing 
streams, and the changes which can be effected by the agency of water 
in a few years. 
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The Commissioners have very wisely decided upon proceeding very 
cautiously, and instead of grasping at once with both sides of the 
river from Buttersea Bridge to London Bridge, they only in the pre- 
sent instance propose to form an embankment or terrace on the Mid- 
dłesex side of the river between Westminster and Blackfriars Bridges. 
lt will be perceived by the report that there have been several 
schemes propused, but there are only three of them which the Com- 
missioners think are at all practicable, they are the plans of Messrs. 
Walker and Burges, plan A; Mr. Page, plan B; and Mr. Barry, (one 
of the Commissioners) plan C; and they bave selected a modification 
of Mr. Page’s plan, as shown in the accompanying plate. Notwithe' 
standing this selection, we, after mature consideration of the several 
plans and the evidence given in the report, are inclined to advocate 
the scheme of Messrs. Walker and Burges with some modifications. 
We propose to form solid embankments and recesses in the followin 
manner. To commence at Westminster Bridge with a solid embank- 
ment, and continue the same as far as Whitehall Place, as shown in 
the accompanying plan, but without leaving a dock at Whitehall wharf, 
which we propose to abandon, as this would only involve the purchase 
of three wharfs; to set against which we shall have saved the cost of 
forming the dock, and likewise have a valuable piece of land whieh 
will produce a large rental for building chambers for parliamentary prac- 
titioners and others, on each side of a handsome communication to be 
formed from the terrace to Parliament Street. This communication, 
would not require the removal of a single house excepting what be- 
longs to the wharfs. From this embankment a recess to be formed 
for the wharfs of Scotland Yard, and Hungerford Market, with three 
openings of 150 feet each to be spanned by suspension bridges; then, 
again, an embankment extending the terrace of York Gate, between 
Villiers Street and George Street, thence a reeess for the wharfs of 
the Adelphi and the Savoy, 870ft. long, partly to be enclosed with a 
terrace wall, having three openings of 150ft.‘each, as before. Thence 
a terrace to front Somerset House from the Savoy Wharf to Arundel 
Street, then a recess for the wharfs near Essex Street, followed up by 
an embankment for an extension of the Temple Gardens, again a recess 
for the wharfs at Whitefriars, gas works, &c. 930ft. long, partly 
enclused with a terrace wall, having three openings of 150ft. each as 
before explained. These large openings will offer facilities for 
barges getting at the wharfs at a!l times of the tide as now, and 
thereby the recesses wil not in our opinion be so liable to silt up as 
Mr. Page’s docks will with the contracted entrances he proposes. The 
narrowing of the stream by the embankment, and the detached ter- 
race walls will create a scour in the bed of the river, and which will 
cause the shore gradually to deepen and slope towards the centre of 
the river, and that coupled with the continuons washing of the banks 
by the swell created by the steamers, will keep the recesses free from 
silt; on the contrary, Mr. Page’s docks will derive no advantage from 
the steamers passing upand down the river, as the swell will not enter 
them, and the continuons wall will prevent the mud or silt getting 
out. The scouring of the sluices will only force channels through the 
deposit. 

We should prefer the terrace being kept down to within 4 or 5ft. 
of high water mark so that it may pass under the bridges, a slight 
rise tobe given to the suspension bridges spanning the openings of tae 
recesses to admit barges with sails. By our proposed embankments 
communications may be made with the present streets; first, to Parlia- 
ment Street, at Whitehall Wharf: second, at Whitehall Place; third, 
at Villiers Streets fourth, atthe Savoy; fifth,at Norfolk Street; sixth, 
at Temple Lane; and, seventh, at Chatham Place. 

We consider it indispensable that the terrace should be continued 
under Westminster Bridge to the front of the Houses of Parliament, 
by which means a fine opportunity would be afforded to the public to 
view that splendid pile of buildings, particularly the sculpture and 
enrichments. 

According to our proposal, the lengths of the several embankments 
and recesses or docks, will be as follows: —W hitehall embankment, 


Feet. 
Terrace from Westminster Bridge to Scotland Yard =- 2440 
Scotland Yard and Hungerford Market recess, with three 
openings - - - - - - - - 560 
York Gate terrace embankment - - - - 340 
Adelphi and Savoy recess, with three openings - - 570 
Somerset House terrace embankment from Savoy: Wharf 
to Arundel Street + - - - - - - 1250 
Essex Street recess, with two openings - - - 400 
‘Lemple Gardens embankment - - - - - 710 
Whitefriars reeess, from Temple Gardens to Blackfriars 
Bridge, with three openings - -= = © 980 


Total length, 7500 
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We shall now close our remarks by giving some lengthened extracts 
from the valuable Report of the Commissioners, and heartily wish to 
see the undertaking brought through the present session of parlia- 
ment, and that it may not be marred by the narrow prejudices of the 
city authorities, who, as they did with railways, will attempt to throw 
obstacles in the way to prevent the Commissioners carrying out the 
plan, under the plea that it will interfere with the undoubted rights 
and privileges of the citizens of London! 


Tue Commissioners’ REPORT. 


Uron a careful review of the many subjects of improvement for which 
plans had already been before the public, or were subsequently submitted to 
us, we considered an embankment of the river Thames to have the first claim 
to our attention. 

For a considerable period the condition of a large portion of the river in 
its passage through the metropolis has been the subject of observation and 
complaint; and although measures have at different timcs been submitted to 
Parliament, haviog its improvement for their object, yet nothing of a com- 
prehensive nature has been effected. 

‘the canses of the great change which has taken place in the bed of the 
river Thames, in that portion of its course which lies between London and 
Westminster Bridges, may be shortly stated. Among the first, if not the 
very first, of these in recent times, may he considered the removal of Old 
London Bridge—a measure, no doubt, ultimately beneficial to the interests 
of the river as a whole, but prejudicial for a time to the navigation imme- 
diately above it. 

The operation of this change upon the candition of the river, and especially 
in the portions between the bridges, though great, and, as already observed, 
no duubt the immediate cause of the present embarrassment experienced in 
the navigation, has been uniform in its effects, and consistent in its character. 
1t has produced, as was anticipated, a higher rise and lower fall of the tide 
than heretofore, and is producing, as was also to be expected, a general, 
though not uniform, lowering of the level of the river bed. 

While the first of these consequences, however, has been immediate and 
manifest, the second, it is obvious, if left to the operation of natural causes, 
must necessarily be the work of time; aod hence, in the interval, the navi- 
gation of the river must be difficult at certain states of the tide. 

The shoals and irregularities, however, which constitute the greater portion 
of this difficulty, are, in the evidence before us, attributed to other causes. 
We arc referred to a want of uniformity in the bends and curves of the river, 
to the disproportion between the breadth and volume of its waters, and pro- 
bably to the varying nature of the material forming its bed, as natural agents 
in working out these results, and, as artificial causes, to projections and re- 
cesses in the shores, irregular dredgiog, and other evils alleged to have arisen 
from imperfect conservancy. 

The conservancy of the river Thames is a privilege and a trust vested in 
the Corporation of London by very ancient charters, confirmed and renewed 
at various periods. The exact extent of the rights and of the duties thereby 
assigned to that body have been the subjects of much diversity of opinion, 
and of dispute and controversy both in and out of Parliament, strongly show- 
ing the necessity for some legal decision, or legislative adjustment, upon a 
matter of so much practical importance. Upon these poiots, however, it 
does not appear to us that it is within the province of this Commission to 
express an opinion ; we therefore conceive that we shall sufficiently discharge 
our duty under this head, by soliciting the altention of your Majesty to the 
information furnished on this subject (extracts of which are annexed to this 
Report) hy the Commissioners on Municipal Corporations, by the Committee 
of Parliament on the port of London, and by the City of London Navigation 
Committee. 

Under the authority of the Corporation of London, and, on some occasions, 
under special authorities obtained from Parliament, the river has been exten- 
sively, though not systematically, embanked, and its water-way irregularly 
contracted, as will be seen by a plan, annexed to this Report, of that portion of 
the river which flows immediately through the centre of the metropolis. 

Other emhankments we find are in progress at the present time, under 
licenses granted by the Corporation, of which embankments plans are also 
appended. 

The effect of these partial and occasional embankment has been from 
time to time to alter the currents of the river, and to impair its navigable 
channel. 

The embankments constructed under the authority of Parliament are few. 
The first of these was projected by Sir Christopher Wren immediately after 
the Fire of London. The object of this embankment was * to make a com- 
modious quay on the whole bank of the river trom Blackfriars to the Tower:” 
and under the authority of the Act of Charles 11. for rebuilding the city, and 
a suhsequent Act of the same reign, it was partially carried into effect. 

Under the first of these Acts, no house, outhouse, or other building what- 
soever, was to be erected from Tower Wharf to Temple Stairs, within 40 feet 
of the river, cranes and sheds for present use only excepted. 

Although few traces of such a way are at present to be found, yet a portion 
of it from the Tower to Castle Baynard was actually executed. Encroach- 
ments, however, were subsequently made upon it from time to time, aod in 
the year 1821, “notwithstanding a very decided opposition to tbe measnre 
in both Houses of Parliament, on the part of the Corporation of London, 
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and the inhabitants of Upper Thames Street and its vicinity,” the Act in 
question was repealed, 

No further plan for regulating or improving the banks of the river was 
entertained til! the year 1767, when a measure was submitted to the Cor- 
poration of London for raising £300,000 for the completion nf Blackfriars 
Bridge by embanking the north side of the river between Paul’s Wharf and 
Milford Lane, upon a line extending about half a mile in length. Arrange- 
ments were suhsequently entered into with the Societies of the Middle and 
Inner Temple, and other parties, by which this embankment ultimately in- 
cluded the frontage of the Temple Gardens. 

The terms in which this proposal was submitted to the Corporation wonld 
apply with very little variation to many parts of the river at the present day; 
and consideriug that a century at least had then elapsed since any measure 
has been attempted for the “ regulation and improvement” of its shores, and 
that another century has very nearly arrived at its completion, the statement 
is not undeserving of attention. ‘ The wharfs,” it is observed, “ within those 
limits, by their different and very unequal encroachments, not only form an 
irregular and disagreeable outline, but afford the owners of some an undue 
preference and advantage over others; at the same time that the reflected 
set of the tides, both ebb and fload, throws the force of the stream upon the 
Surrey shore, opposite to Blackfriars, and, of conseqnence, slackens the cur- 
rent on the London side; this, together with the large sewers that empty 
themselves in the neighbourhood, occasions a constant accumulation of sand, 
mud, and rubbish, which not only destroys great part of the navigation at 
low water, but renders the wharfs inaccessible by the loaded craft even at 
high water, unless at spring tides; the mud and filth thus accumulated, not- 
withstanding the frequent expense the wharfingers are at to clear it away, is, 
when not covered with water, extremely offensive, and in summer time often 
dangerous to the health of the neighbouring inhabitants.” The Corperation 
of London, it is presumed, acquiesced in the correctness of these statements, 
inasmuch as they adopted the plan; and powers were subsequently given by 
Parliament for carrying it into effect. 

The next embankment of importance took place at Durham Yard and the 
places adjacent, now known as the site of the Adelphi Terrace, and the 
buildings connected therewith. In the years 1768, 1769, and 1770, Messrs. 
Adam and other parties applied to the Corporation of London for their con- 
sent to this embankment, but without effect. The Court of Common Council 
not concurring, the parties applied to Parliament for an Act enabling them 
to effect a large cmyankment in that vicinity, not in the lines originally pro- 
posed, which Act was subsequently ohtained, notwithstanding the most des 
cided opposition on the part of the Corporation in every stage of the bill, 
and notwithstanding that the clauses subjecting the ground to be gained from 
the river to the acknowledgment originally offerred to the Corporation were 
not inserted in the Act. 

Within a comparatively recent period further embankments, npon a scale of 
considerable magnitude, have been effected in the same portion of the river. 
We refer especially to the embankment which forms a part of the present site 
of Hungerford Market, and which was sanctioned by the Legislature in con- 
nexion with tbat measure; and to the projection devised for the enlargement 
and rebuilding of the Palace at Westminster for the accommodation of the 
new Ionses of Parliament. 

t During the last 50 years,” it appears, “ numerous grants have been made, 
under the sanction of the Corporation, for embankments in varions parts of the 
Thames, thronghout the jurisdiction of the city of London, by which the 
general line of the river, to a certain extent,” is alleged to have “ been re- 
gulated and improved. lt was not, however, until within the last 15 years, 
and under an order of the Common Council, that the balance of moneys re- 
ceived on this account, and for other accommodations on the river, after 
deducting the expenses applicable thereto, were brought iu aid of the con- 
servancy. 

The insufficiency of the funds strictly applicable to the purposes of the 
conservancy appears to have long formed a snbject of complaint on the part 
of the Corporation, and we presume that to this, among other causes, is to 
he attributed the fact, that as far back as there is any evideuce of the defec- 
tive condition of the river, previously to the year 1840, there is no trace of 
any measure for a general and systematic improvement of the navigation, or 
regulation of its banks, having originated with that body. 

Of the attempts made in Parliament to apply a partial remedy to this state 
of things, mention will be made hereafter. They failed, as it appears to the 
Commission, from causes which need not any longer operate :—in the first 
instance (in 1825), under an apprehension that the removal of Old Londun 
Bridge was too recent to admit of any accurate opinion being formed as to 
its effects; in the second (in 1840), from the indefinite character of the mea- 
sures proposed, and from the opposition of the wharfingers, and others in 
trade, to the plan upon which those measures were to have been founded. 

The Report then proceeds make some observations on the schemes pro- 
posed by Sir Frederic Trench in Jnly, 1841, and by Mr. John Martin, both 
schemes the Commissioners appear to consider impracticable. 

The plans to which the attention of the Commissioners has been directed 
as appearing to exhibit in their details the best mode of effecting an embank 
ment of the Thames, were three in nomber, viz. : 

A plan prepared by Mr. Walker (A). 

A plan prepared by Mr. Page the acting engineer of the Thames Tunnel 
(B); and 

A plan founded upon the suggestions of a member of the Commission (C), 

These will be occasionally referred to as plans (A) (B) (C) respectively. 
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The Commission proceeded, in the first place, to examine Mr. Walker and 
Mr. Page in reference to the objects, advantages, practicability, and expense 
of their respective plans. The official opinion of Captain Beaufort, and the 
professional opinions of Mr. Hartley, Mr. Cubitt, Mr. Gardon, Mr, Rendel, 
Mr. Macneil, Mr. Rennie, and Mr. Giles, were subsequently obtained ; first, 
as to those Jeading and general points which appeared to apply to all the 
plans, and secondly as to the relative merits of the three. 

Of these opinions, a portion, it is to he observed, was collected by the 
Commission in the usual form of oral evidence. It occurred to us, however, 
subsequently that all the essential questions in an enquiry of this nature 
might be more effectively condensed, and circulated in writing (an arrange- 
ment which was subsequently fonnd conducive also to the parties consulted), 
and the remainder, therefore, were collected in that form. 

Copies of tbese questions were also addressed to Sir Isambard Brunel, and 
Mr, J. K. Brunel, and Mr. Donkin; but considerations of health in the first 
case, and professional engagements and want of time in the other two, de- 
prived the Commission of the assistance of these gentlemen. 

In addition to the eminent civil engineers above adverted to we had occa- 
sion’ to examine, upon separate and distinct portions of the enquiry, Mr. J. 
W. Higgins, 2 surveyor extensively employed in London, and ordinarily re- 
ferred to by the corporation fur valuations, in cases of embankment upon the 
river; Mr. R. L. Jones, the chairman of the Loudon-bridge Improvements 
Committee, ai gentleman possessing great information on many of the sub- 
jects involved n many of these enquiries; and Captain Maughan, the dock- 
master of the London Docks, whose connexion with a large commercial body 
interested in the navigation of the pool, added to his practical acquaintance 
with the wants and habits of the river generally, made his evidence especially 
desirable. Messrs. Hay, Peache, and Lucey, barge-owners and ligbtermen, 
and Messrs. Tayler, Harvey, and Pocock, coal-merchants, or general whar- 
fingers, in the line between Westminster aod Blackfriars bridges, were exa- 
mined principally on points not touched upon by the Select Committee of 
1840, and upon the probable influence of any measure of embankment upon 
their respective interests. 

On the feelings and opinions of the trade, as a body, it appeared to us to 
be more consonant to the convenience of the parties to be consulted, more 
conducive to a right understanding of the measures contemplated, and more 
likely to result in a well-considered judgment upon these measures, if our 
chairman were to address himself to one of its members in behalf of the 
whole ; to enclose for their consideration copies and detailed description of 
the plans; and to express the desire of the commission to have a deliberate 
opinion from all parties concerned as to the principle upon which, and the 
mode in which (consistently with the permanent interests of the river) an 
embankment might be effected in nearest accordance with their own views 
and wishes. A letter was accordingly addressed, aod plans transmitted to 
Mr. Tayler, of the firm of Dalgleish and Tayler, extensive coal. merchants 
and wharfingers in Scotland-yard; and in the appendix a copy of that letter 
is inserted, as well as of Mr. Tayler’s reply. 

In addition to these various sources of information on the subject before 
us, We were favoured with the written opinions of Mr. William Cubitt and 
Captain Maughan, subsequently to, and in extension of their respective oral 
examinations; a “ Memorandum upon Estuaries and their Tides,” contri- 
buted by Sir Nenry Thomas de Ja Béche; and, finally, with three letters, and 
various tables and statements prepared by Mr. Page, accompanied by sections 
of the several bridges, and of tbe river, presenting a large hody of valuable 
matter not hearing exclusively on the local topics and interests more imme- 
diately involved in these inquiries, hut on the general question of embank- 
ment in tidal rivers. With these we have inserted in the appendix, papers, 
the result of inquiries made under our direction as to the frontages and occu- 
pations of the wharfs on the Middlesex side, with the number of barges and 
other craft in front of each at certain periods of the inquiry; and also as to 
the heights above Trinity datum of the nearest line of communication parallel 
with the river between Blackfriars-bridge and Whitehall, showing the great 
irregularity in the level of that leading thoroughfare, 


The Plan of Mr. Wather.—(A.) 


The plaa of Mr. Walker, referred to in a former part of this report, originally com- 
prised an embankment on both sides of the river, hetween London and Vauxhall Bridges. 
Ia bis evideoce before the Commissinn as to the relative expediency of embanking tbe 
Surrey and Middlesex sides of the Thames respectively, Mr. Walker stated his attentiao 
to have heea principally giveo to the northern side of the river, ndding it to he his awn 
opinion (in which, iadeea, almost all the authorities subsequently consulted appenred to 
concur), that **it would be hetter ta establish a principle, snd to sbow its warking in a 
partion of the river in the first instance,” and ta make the first emhankmieot on the 
Barthern shore, The course of inquiry, therefare, pursued in his examinativo hy the 
Commission, had reference priacipally to these considerations. 

The lines of Mr. Walker’a plan are those shown upon plsn A in the appendix. It can- 
templsted the formation of quays alang the greater portion nf the line, at the level of three 
feet six inches, or four feet above Trinity standard; these quays to become, upon terms 
to be aettled, tbe property of the respective parties owning tbe preseot wharfs, of which 
the embankment wss, in fact, to he considered an extension. 

A contiauous solid embaakment, however, having beea deemed impracticable through- 
out the wbnle line, Mr. Walker’s plaa suggested four exceptions, viz.:—ooe at North- 
umherlaad Wharf; a second above Waterloo Bridge, terminating at the hridge stairs; a 
third ahove the Temple Gardens; and the fourth commeacing at Whitefriars Dock, and 
terminatiog at the Bridge Stairs, Blackfriars. At these places he proposed to lesve re- 
cesses (shown on the plaa) varying from 400 to 800 feet ia width respectively, aad bearing 
together, a proportion ef hout one-tbird to the rest of the embankment. 

~! As the deepeniog of the navigahle channel might tend to draw down the grouad of 
the Tespective wharts into the river, it was proposed where required, to support the same 
by close piling 1a the line of the emhankmeat, the top of this piling ant to be above the 
level of the greuod where it is driven.” Tha main body of his embankment Mr. Walker 
proposed to construct of materials to be obtained from the bed of the river; the embank- 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


[A PRIL, 


ment wall, excepting at Somerset House, where the wall was to be faced with stone, 
being of brick with stone dressings only, 

Of Mr. Walker’s plan. a roadway formed no essential feature. In the event of a terrace 
or a railway being thonght desirahle, he praposed that it should he at least 5t feet in 
width; that, commenciag in the neighbourhnod of Whitehall, it should be csrried over 
both the embankment and recesses, upon flat arehea af 100 feet apan, at such sn elevation 
generally ahove the river aa would enable the public in the use of it to cammunicate witb 
Hnogertord, Waterlog, aud Blackfriars bridges, at the level of their respective roadways. 
With the last-mentioned nf these bridges it would end. 

Assuming, therefore, the height of Mr. Walker’s embankment, throughout, to be, at 
high water, fonr feet above Trloity datum, the elevation of the roadwsy of this terrace 
above it would vary at different places; at its cammencement at Whitehall it would he 
from five to six feet, at Hungerfard and Blaekfriara bridges 27 feet, and at Waterloo 
Bridge 37 feet above the same standard. To a spectator from the river, it would in each 
case present, with the addition of its balustrades, an elevation ubont three feet higher. 

As the fall of the tide would throughout the whole line uf the emhaakment, produce, 
tø the eye, a correspondiag addition ta its hase, the river front of the terrace aad em- 
bankment together would, at times of ordinary low water, have gained an spparent addi- 
tina ta its height of ahount 16 feet; making its extreme elevation above low water, with 
the halnstrades, abont 56 feet. 

The estimated expense of Mr. Walker’s embankment, as stated to the select committee 
of 1840, assuming it to be carried to the Horseferry Road, was £300,000. In his evidence 
hefore the Cnmmission an proportion of this amount was assigned to the shorter distance 
sinca contemplated; but it is probable that, upan the embankment above Weatmiaster 
Bridge, a small portion only of that amonnt would have been expended. 

The erection of a terrace (if it were desired) as a separate superstructure, with its piera, 
arches, and roadway together, would, in Mr. Walker’s opinion, involve a further expense 
of ahout £400,000. ; making the estimated cost, therefore, of the terrace and emhaokmeat 
combioed, betweea £600,000. and £700,000. 

The plan of Mr. Walker, as we have already stated, excited eunsiderable opposition in 
Parliameot ia the session of 1240, fram the whartngers and others interested in the trade 
of this locality. It was then directed exclusively to the principle of a anlid emhankmeot, 
gurjar to the exceptioos already referred to, as to recesses in certain portiona of the 

ne. a 
The objectians urged against lt at that period had reference to its alleged interfereoce 
with the river frontage, of which, though a large partion, in the opinion of the Commis- 
sion, might undonhtedly, have been improved by the adoption of such a measure; yet a 
still Isrger had been appropriated to purposes dependent npon its proximity to the water 
side, and adapted principally to the habits of the coal trade. 

These objections, it shauld be stated, though the objeetions af a majority of the parties 
affected, were not universal. It was alleged by Mr. Walker that many wharfingers were 
desirous of availing themselves of the privilege to emhaak, upon the terms then proposed 
hy the city, viz.—the paymeat of 1d, per annum for every square foot of grauad acquired 
from the river. 

It was objected, however, that assnming this ta be permitted, a measure so partial In 
its operation conld not fail te be injurioua ta a large bady nf the trade, by creating recessea 
of indefinite widtb, uncertaia as to the time of their existeace, and in the mean time 
favouring the acenmulation of mud. 

Tha evidence of Mr. Walker upon all these points, together with the evidence of those 
who, on these and other grounds, were oppased to the principle of his emhankment, has 
beev hefore the puhlic aow for a period exceeding three years, ia the report af the select 
committee already referred to. No douht, it appears to us, can exist, upon a perusal of 
that evidence, that it exbibits a manifest prepoaderance nf fealing an tha part of the trade 
adverse to the plan hefore that committee. 

The object of the Commission, therefore, in calling Mr. Walker before them, was not 
to re-open the discussion of 1840, but, losking to the result of that discussion, his subse- 
queat survey of the river in 1841, and the probability, fram these and other causes, of hia 
having cooimunicated with parties interested in the northern shure of the river within the 
intervening perind, to ascertain whether he had seen resson to alter his apinions or to 
madify his plan, and especially whether he was prepared to bring the question agsin 
under the consideration in a shape that might justify them in recommending its adaption. 

From our examination of Mr. Walker on these points, his views appeared to have uo- 
dergone no change; and with refereace ta the concurrence which his suggestions were 
now likely to receive on the part of wharlingers and otbers intereated in the line, we found 
him unprepared to inform us either as to the extent to which sueh concurrence might he 
depended upon, or to which the Commission might ressonably consider itself entitled in 
reviving the consideration of his plan. One of three alternatives appesred to ns to be 
inevitable; either that such concurrence should be obtalned in the first instance, and 
throughout the whale line, or that considerable sums of money must he expended io 
cunipensatiaas; or, assuming the impossibility of the Srst of these alternstives, and the 
inexpediency of the seeond, that the embaokment raust proceed in small and aumetimes 
widely detached portions of the whole line. 

The latter of these alternatives would justify a revival of all the objectinos to the pra- 
pased embankment of 1840, and render the exacntion of a terrace or river raad utterly im- 
practicable. 

We are not unmiodful that Mr. Walker bas endeavonred ta provide against these con- 
tingencies by recesses sufficient in extent and se arranged in regard to locality as to meet 
the wants of a large hady of the trade; but we cannot but remark, at the same time, that 
these recesses stond in Mr. Walker’s plan of 1840; that he woul: give tbem no defi- 
nite assurance as to tbe time hy which they wanld he completed, or the period for which 
they might be available; and that, upon heing questianed hy ourselves na tu the gronods 
npan which he had determined the proportions of his recesses to those of his solid em- 
bankments, he admitted that *' he had calculated upoo the feeling of individual proprietors 
in the line, of which, however, he knew little.” 

In stating to the Commission the origin and purposes of his survey of 1841, Mr. Walker 
observed, *’ The great object of the City in that survey, as it appears to me, has heen to 
determine a river Ine, to which parties making applicatians might, but beyond whieh they 
must not, extend their premises; and, to show how the navigable part of the river may 
be deepened and improved, without injuring the berths for barges where parties da not 
wish un extensian of solid wharf, wbich is in no instance praposed ta be compulsory.” 

Upon heiog questioned hy the Commission whether that opioion ahould be understond 
as applying ta the pian under consideration, he replied, 

“1 have stated that at present there is no intention vf anything campulsary, so far as I 
am aware of. I am not sure that it would not be expedient for a considerable time ta 
lesve it to be options}. I think if the measures were now inteoded to he compulsory, 
there would be demands fram the owners nn the banks nf tbe river for compensation ; 
whereas if the thing were left to wark its own way fer a tlme, parties would be allowed to 
carry out and extend their premises; same in the ahape of recesses ar docks, and some in 
the shape of embankment the property being tben considered tbeire in fee. In that way 
portions being taken in different parts all along the river, if it should he desirable after- 
wards to be made compulsory upon the minority, the majority of owoers and oceuplers 
agreeiog in the plao, or if they got to be all unanioous, there would be an excellent 
standard along the whole course of the river on whieh to value the land, or to pay for 
damages if any were done.” ‘The Commission upon this ohserved, ‘Then the embank- 
ment would take place at separate intervals?” Ta this observatlog Mr. Walker answered 
“Yes.” 

Tha amount of moneys to be paid as compensation under such cireumstaaces, or of 
other moneys to be raised in coasideration of the land embanked, are subjects, therefure, 
into which it would be obvionsly impossible for this Commission to enter with any cer- 
tainty or profit. According to Mr. Higgins, who was examined before the Committee of 
1340, and whose views, like those of Mr. Walker, would appear to have undergona little 
alteration subsequently, a revenue vf about 3,602. per anaum might he realised if the 
embankment were complete; but ‘he had taken what would be gained by the embank- 
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meat; in no case what would he otherwise lost,” He had made no separate estimate of 
the amount to be expended ia compensations, and his estimate of the revenue was admitted 
to be irrespective of aay outlay of the kind, 

The advantages of Mr. Walker’s plan for a solid embankmeat, if it were complete, wonld 
undoubtedly cousist in its simplicity of outline, its freedom from details, and its entire 
exemption from restrictions and regulations of any kiad for its after-management. In 
making this observation, we desire to apply it either to a solid embankment throughout, 
or to the embankment witb recesses to which Mr, Walker’s proposal is at present limited ; 
for, although the objections, un the score of the accumulation of mud in these recesses, 
and of the insufficiency of the ordinary traffic of the river for its dispersion, pervade the 
whole of the evidence taken by the Commission, yet the genaral tendency of that evidence 
is to show, that, if they were judicionsly constructed in the first instauce, a moderate 
application of artificial means, such in fact as is at present resorted to in the bast con- 
structed wharfs on the river, might answer every necessary purpose. 

The objections to the plan, however, on other grounds are not so easily disposed of, 
According to the evidence before the Commission, the abstraction of the tidal water from 
a navigable river is in principle objectionable, inasmuck as it diminishes the efficacy of 
the scour. Various opinions were offered as to the degree to which this objection would 
apply to Mr, Walker’s emhankment. Mr, Hartley was of opinion that it would be con- 
siderable; and, with Mr. Giles, that its effects, if not felt in the Pool itself, would be more 
or less injurious in the district of the river below the Pool: Mr. Rennie, that it would 
operate both in the Pool and in the river below the Pool. The general tenilency af these 
opinions, indeed, in reference to the plan immediately before us, was that, assuming the 
navigable current to be improved by judicious dredging, and an uoiform course and in- 
creased velocity to be given to its channel, the loss would, in great measure be compeao- 
aated. But these opiniuns were given in reference only to a small portion of the river, 
irrespectively of any system for its general management, and, of course, without contem- 
plating that extension ot its present plans, which this Commission may feel it right to re- 
commend hereafter. 

Te was objected as to the recesses, that in proportion as they were favourable to the 
trade, they would become injurious to the navigation. Mr. Hartley was of opinion that 
they would abstract from the full force of the tidal current, and ina limited or proportion- 
ate degree affect both the tide and the acour: Mr. Cubitt, that an embankment so formed 
would not be continuons enough above low water mark to form a good and efficient tice 
to the river: Mr. Gordon, that by causing eddies they would disturb the current of the 
maia stream, and prevent the establishment of any uniform regimen for the river: Mr. 
Rennie, that they would bave a strong tendency to interrupt the free flow of the tide. Mr, 
Rendell, speaking in his evidence of these recesses, observes, © I cannot imagine any 
arrangement which would be more likely to make the bed of the river worse than it is at 
present. If there were a series of long embankments, and a series of long recesses, they 
would, instea t of giving an uniform velocity to the stream make it more irregular than it 
Is at present,” On the other band, Captain Beantort was of opinion that, practically, 
they would have no effect on the acour of the river, and Mr. Macneil and Mr. Giles that 
* embankments, with occasional recesses,” would conduce to its * improvement,” and to 
the *“ benefit of the navigation.” 

The mode of levelling these recesses, proposed by Mr. Walker, anil of providing them 
with permanent foundations, is fully explained in his evidence. The objections on this 
head toak a wider range, though intrinsically of less importance, than those above ad- 
verted to, inasmuch as they involved the use and the construction of these receptacles for 
trade. Of tle persons iu trade examined by the Commission in reference to the dwarf 
piling proposed hy Mr. Walker, Mr. Hay (4 lighterman) was of opinion that it would be 
injurious to the crart. The answers of Messrs. Pocock and Peeche (the first a coal, aad 
the second a timber merchant) were not adverse: Mr. Lucey (a Jighterman) gave no 
decided opinion; Mr. Tayler {a coal merchant) and Mr, Harvey (a wharfinger), both of 
them occupiers of exteasive river frontages, were generally in favour of itaadoption. The 
opinions of these witnesses, it is right to observe, were given in evidence, and without any 
previous reference to plans, sections, or other acurces of information. Mr, Tayler and 
Mr. Harvey appear to have formed the most correct conceptioa of the cuurse proposed to 
he pursued. 

Of the professional witnesses consulted, the attention of the majority aprears to have 
heen directed to the effect of this dwarf piling upon the navigation, in connexion with the 
recesses ; of those who expressed their opinions with immediate reference to the use or 
convenience of it to the trade, Mr. Cubitt thonght that dwarf piling would be inconve- 
nient, as forming a step or threshold under water, and Mr. Rendel, that barges would be 
liable to ground upon, and be endangered by it. These opinions, it ahonld be ob-erved, 
were given, not in evidence, but upon a deliberate examination of the sections which ac- 
companied Mr. Walker’s plan. 

The objections of the trade to the general principle of a solid embankment, whether 
with or or without recesses, have already been adverted to in the history of the praceed- 
ings upon Mr, Walker’s plan before tne select committee of 1840. Ot the witnesses in 
trade examined by the commission, Mr, Harvey ohjected to a solid embankment, that it 
would prevent him trom getting his barges to the warehouses; that he should bave to carry 
all his goodstwice ; that his craft, by being exposed to the swell ef the steamers, without 
proper moorings Jn the stream, would be subject to increased wear and tear; and that any 
mensure which deprived him of his accustomed means of access would be attended with 
additional expense in the landing aad warehousing of his goods. Mr. Pocack attached no 
great importance to the wear and tear apprehended by Mr. Harvey; butin every other res- 
pect concurred in his objections. 1t was suggested, and assented to by those gentlemen, 
that piles driven out in the main stream might diminish the difficulty as to moorings, as- 
suming the extent of tbese to be equivalent to the accommodations of their present 
frontage (in many cases usurped) ; but this equivalent would have involved a projection 
into the navigable waterway of 160 feet in the one case, and trom Isl) to 190 feet in the 
other, and, allawing for the depth of solid embankment proposed in this particular locale 
ity (viz., in the neighbourhood of Whitefriars), wou'd have carried the piling, on tbe 
northern shore alone, very nearly into the present centre of the river. 

The opinions of the lightermen consulted on the last-mentioned of these points had 
reference principally to the exigencies of their own calling, Assuming a solid embank- 
ment to be constructed throughout the line, they were agreed that, with the sdditional 
velacity to be given to the atream in heavy frosts. aud witb a channel loaded with ice, the 
cratt would drift at the mercy of the current, aad that ao system of piling would avail for 
their security. 

The professional opinions consulted by the Commission were very nearly io accordance 
with each other ou both of these points. 

On that of the wharfage, Captain Beaufort, Mr. Hartley, Mr. Rendel, Mr. Macneil, and 
Mr. Giles were af opinion that continuous Jines of solid embankment shown upon the 
plans cou!d not be made consistently with the interests of the trade or the convenience of 
the public; Mr. Rennie, on tbe other hand, that the two objects were conjointly practi- 
cnble; Mr. Gordon—that, ‘after a serious interference with, and breaking up of, existing 
arrangements, the trade would be ultimately great gainers by a solid embankment.” 

On that of the river—Mr. Hartley thought, that ‘to force alt tlie craft to moor in tbe 
oavigable stream would be a source of inconvenience to the trade, and of obstruction to 
the navigation ;”” Mr. Gordon—that, “as in the present system of traffic on the ‘Thames, 
the bights or bays are indispensable as plices of rest and refuze, the solid embankments 
of plan A would tend to injure t'e tiade;” Mr. Rendei—that, “if the thames were em- 
banked with a solid embankment, accoruing to the plan suggested, the whartingers would 
find it absolutely necessary for their own protection not to moor out into the atream;’’ 
that “ as the object of making a solid embankment would be to glve the Thames such on 
uniform velocity as would keep open its chunne!, that velocity would prevent the nre of 
the then shores hy those barges ;** that " the strongest run of the tide contd not be takeu 
at less thau three miles an hour, and that three miles an honr would be quite enough to 
prevent the mooring of those craft along the shore ;’? that tbe utmost extent to which 
such a courae would be practicable would be ‘* a coup'e of barges in length,” nnd that 
guard piles carried out to an extent to meet the requisitea of the trade “would aot con- 
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tinue a week.” The npinions of Captain Beaufort, Mr. Cubitt, Mrs Macucil, Mr. Rennie, 
and Mr. Giles were addressed rather to the question of recesses, and their convenience to 
the trade as shelter from the open tideway, than to the positive difficulties and disadvan- 
tages connected with solid projections. 

The foregoing, we think, may be referred to as a faithful summary of the opinions 
whether for or against the adoption of Mr. Walker’s plan, having reference exclusively to 
itsown merits. [ts relative advantages and disadvantages, with reference to other plans, 
will he referred to hereatter. 


The Plan of Mr. Page —(B.) 


The principles of Mr. Page’s plan are distinct ia character from those of Mr, Walker, 
and, in aome respects, opposed to them. It proposes an embankment with side channels, 
the embankment of itself torming a continuous publie terrace. Assuming every ebstrac~ 
tion of tidal water from a navigable river to be injurious to the navigation below the locality 
of the embankment, by depriving o portion of the tiver of its scour, Mr, Page prop>ses, 
first, to avoid enctoaching upon the capacity of the river tor the reception of its tidal 
waters, and to make the prevention of encroachments at any future period, as far as prac- 
ticable, a leading feature. Secondly, to leave to the wharfingers and others interested in 
the trade of the locality the possession of their present accommodations on the river 
shore; and, thirdly, to provide increased facilities of communication between the east and 
west ends of town by a public read constructed in the river, 

The details of a plan professing to be founded npon these principles must, it is obvious, 
be far more extensive and complicated in their character than those ot any plan based 
upon an alternation of solid embankments and recesses only. A river wall interposed 
between the navigable channel and the shore must have openings to afford tacilities of 
intercourse between the two, the position of these openings would form one subject for 
inquiry—their width another—the facililies of access at different states of the tide, another. 
These openings could, of course, be passible only hy bridges; and those bridges, in 
accordance with one of the leading principles of Mr, Page’s plan, should he of sufficient 
width and height to admit of the accustomed traffic of any locality at any state of the tide. 
On the other hand, Mr. Page’s terrace was to pass under the respective bridges which 
connect the Middlesex and Surrey shores of the river; and hence it would appear impos- 
aible entirely to satisty one of these conditions without conflicting, in some measure, with 
the other. 

Another pant, the importance of which was not to be overlooked, was the convertibility 
of these side channels into docks or floating basins. The treatment of this question in- 
volved the discussion of locks, their position, their capabilities, their size, and their pro- 
bable cast. the relative advantages of tidal docks and floating basins, in reterence to the 
trade and the navigable interests of the river; the supervision necessary to the 1egulation 
of either; their respective tendencies to silt, and the facilities fur cleansing and keeping 
them tree from mud, turoished further subject for inquiry, aud, the Commissioners are 
compelled to add, for much conflicting epinion, 

Of the plan before the Commission a copy will be found inserted in the Appendix, to~ 
gether with a statement of its objects and ulleged advantaces, drawn up by Mr, Page at 
our suggestions, As its features were comparatively new, and as we had not before us, as 
in the consideration of Mr. Walker's pian, a body ot existing evidence to refer to, we were 
induced by these and the causes previously mentioned to examine Mr. Page at great length, 
and to enter minutely into detail un matters some of them exclusively technical in their 
character, and to which therefore it is scarcely necessary to reterin tnis Report, except 
as to their relative impartance to, and bearing upon the main subject of inqniry. 

Looking to the principles which Mr. Page assumes as forming the basis of bis plan, its 
consideration may he divided, as stated by himself, under three heads ; viz.— 

1, As any embankment constructed upoo these principles may affect the Thames as a 
navigable river. 

2, As it may affect the wharfingers and other proprictors on its banks; and 

3. As it may improve the means of commuoication in the metropolis by opening new 
facilities for traffic, and for promoting generally the health and canvenience of the public. 

The tirs! of these considerations opened of itself an extensive field of inquiry, and in- 
volved a class of interests not so much connected with the locality immediately coacerned 
as with the Pool and lower postions of the river, We trust that the magnitude and ims 
portance of these interests have nat heen forgotten. 

The abstraction of the tidal water from n river, wherever ao embankment is projected 
upon its sborea, and the prejudicial consequences necessarily arising fiom that abstraction, 
are topics upon which, ot course, this Commission can be competent to express an opinion 
only upon the evidence before it, The expediency of maintaming if not increasing the 
volume of tidal water in the higher portions of the Thames, is stated by Mi, Page to have 
suggested a leading feature of his plan, and many af the letters and papers nlready 
Telerred to us inserted in the Appendix to this Report, are addressed to this inter- 
esting but necessarily difficult branch of the inquiry. Uf the soundness of the prin- 
ciple which it is the object of these papers to enforce, ard looking to the embankment of 
the locality under consideration as part only of a larger system of improvement, which is 
at this moment professed to be in operation in vaiious parts of the river, of its great 
practical value we can entertain no doubt whatever; and, if tbe evidence hvlore us is not 
altogether so coucurrent as might have been desired as ta its applicaion to that particular 
locality, irrespective of other portions of the river, yet the very conflict of opiaions has 
bad ita use in impressing upon us the necessity of cau ton. 

The plan under consideration was, of course, open ta little positive objection on this 
head. Captain Maughan, indeed, considered even Mr, Page’s embankment as involving 
prima facie a violation of his own principle, inasmuch as it wou d displace by its own bulk 
a portion of that water, and, pro tanto, abstract it from the scour ot the river below, In 
the letter, however, addressed by Captain Manghan to the Chairman of the Commission, 
he observes, that, assuming the water in the side channels *' to pass in and out with the 
tide, Mr. Page’s plan, compared with the other plans, would curtail in a lessened degree 
the tidal water; while one of his propositions heing to remove the mnd banks and other 
inequalities of the river above low water mark, it is probable that the cubie spaces so 
gained would equal those lost by the terraces, aud that tbns the river below would sustain 
no injury.” 

lis merie, therefore, are to he tested, in the first instance, with reference to the trade 
of the river shore, The principal objection ta which it is obnoxions may perhaps be best 
stated in the words of Mr. Harvev,a general wharlinger, in considerable trade, occupying 
the Grand Junction Wharf, Whitefriurs:—‘' l consider that any obstruction, whether by 
wall or otherwise, which would prevent me from getting my barge into the stream, at any 
time while she was afloat, would be a disadvantage. ‘The embankment itself would be 
an obstruction; wherever a barge lies now, whether we want to go up or down, we have 
only to put her astern and get into the stream. lf there is a flood-gate, ang we have to 
go out at ony particular spot, we must accommodate the other craft, so as to come unt at 
that particular place, At present it requires a good deal of contrivance to place a large 
barge alongside of our wharf; and, if the room were much lessened, it would be alinost 
impracticable,” ‘To a question whether his objections were cunfined to the inconvenience 
ot access, he repiied, "The inconvenience of access is one point. ‘Then it shortens my 
water-way. If the embankment take place outsine what we cansider our present water- 
way, I could not uf course complain, except as to the impediment ot access.” Mr, Po- 
cock, the owner of an extensive coul-whart in the same neighbourhood, concurred in these 
objections of Mr. Harvey. The outer pile if Mr. Hurvey’s wharf wus stated to be lou 
feet—that of Mr. Pocock’s wharf ta be from 180 to 180 leet from the shore, the space 
assigned to these wharfs, upon Mr. Page’s plan, was about 140 feet; the space usually 
granted by the city, according to Mr. Richard Lambert Jones, trom 70 to 1uU feet. 

A further reterenev, however, to the evidence of Mr. Jones on this point may help to 
clear up mucb of this difiicutty, In refereuce to Mr. Page's pian, he observes, ‘ 1 dare 
say the coal merchants would say, at rst starting, that there is not sufficient room for 
them; for I know enough or the applications by the various coul merchants to the corpo- 
ration of London to put piles in, aud to have what they cal! floating craft; but we never 
can coobne them to that; though they may ask for one pile, they will carry it furtber out, 
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We confine them that they shall pot come out more than five or six craft into the river; 
and they will take the llherty of having seven or eight; that is, they make the warehouses 
for coals on the river, instead of having them on the land, as they are at Liverpool and 
other outporta, it is the cheapest warehouse they can get.” 

Mr. Tayler, on the other hand, of the hrm of Dalgielsh and Tayler, coal merchants 
and general wharfingers in Scotland Yard, to a question as to the hearing of this plan of 
embankment oo their interests as wharlingers, replied, *1 should rather have the river 
(speaking of it as merely cnanocted with our bnsiness) asitis. It wonld give us a great 
deal more trouble getiing out and in of this dock; it wonld impede our business a little, 
but | think not to a material degree.” These gentlemen are the occupiers of two wharfs 
adjoining to each other, at which the average number of barges is about 30, the mooring 
roam at one of then alone being sufficient tor £3. 

Of the professional opinions obtained by the commission npon this part of the question, 
there were none ariressed directly to the reasonable sufficiency of Mr. Page's inner water 
way. No douht, however, as tn its sufficiency is expressed by these gentlemen in the 
discussion of any portions of Mr. Page’s plan, or of the modifications of which it was 
represented to he susceptible; and the commission think it will be clear, from the general 
tenor of their evidence, that no such doubt was entertained. 

The evidence of these gentlemen as to the merits of the plan under consideration, as it 
would affect the wharfingers and other proprietors on the bank of the river, involved 
qnestions ot detail upon which it was necessarily difficult for tle commission to obtain, 
or indeed for them to give, direct and voqualified answers. Having no personal interest 
to serve, the tendency of the'r evidevce vas rather to suggest alterations, than ta take 
objections, upon all the really practical parts of the inquiry. The reply of Captain 
Maughan to one of tbe questions of the Commission affords an illnstration of this state- 
meat:—'' Mr. Page’s plan,” be observes, * admits of two modes of application—either 
with open entrances (or entrances open only during particular periods of the tide), or 
locks, which would make his side channels floating basins; but the object of it, 1 under- 
stand, is to leave the wharts as they are at present, and otherwise to meet the exigencies 
of the trade, whichever mode of entrance may be more convenieot;’’ and the bulk of the 
evidence on this point is accordingly associated with one or other of the moces of appli- 
cation above adverted to. 

To the inquiries of the Commission asto the hest mode of improving the naviga- 
tion of the river, with reference to the trade of the locality, and assuming approximate 
uniformity of width to be desirable for such improvement, Mr. Hartley observes, "1 
am of opinion, that approximate nniformity ot width is desirable for the purpose 
mentinoed, and ] conceive this may he obtained without injury to the trade of the locality, 
by leaving ' pen the spaces between the emhankment and the shore for the nse of those 
aow occupying the margin of the river.” Mr, Gordon—that ‘as in order to regulate the 
river, it shonld be brought to approximate uniformity af width, the best morle of accom- 
pllshing this, with reference to the convenience of trade, woulrl be the principle of the 
plan B, whereby the present river fronts remain intact, and, all things considered, the 
ernft would have better and safer ac.ommodation than at present.” Mr. Rendel— 
* that the local trade wonld be hest consulted hy leaving the space between the wharf aud 
the embankment open to the tidal Aw and ebb.” And Mr. Macneil—that ‘* the best 
mode of accomplishing the object, having reference to the trade of the same localities, 
wil! he to construct a wharf wall sufficiently wide ta form a thoroughfare upon it, and at 
such a distance from the shore as to allow barges and other craft to ply to the different 
wharts, as at present, upon the principle of plan B.” In Mr. Cubitt’s judgment, on the 
other hand, **the better mode would be to construct the shores of the river with strong 
walls, and to form floating docks betwaen snch walls and the present shores, and wharfs 
for the accommodation of the trade.” The opinions of Captain Beanfart, Mr. Renrie, 
and Mr. Giles are not directly expressed on the print, and are consequently not available. 

To a auhsequent question, whether the principle of plan B would be better carried out 
hy the substitution of locks and floating basins for tidal docks or side channels, as origi- 
nally proposed, the replies of Mr. Cubitt, Mr. Rendel, Mr. Rennia, and Mr. Giles were in 
the affirmative ; of Mr. Hartley, Mr. Gordon, ami Mr. Macoeil, in the negative. In the 
series of questions snbmitted to the Hydrographer to the Admiralty, this qnestion was in- 
advertently admitted. 

We think it right, in reference to this point of our inquiries, to advert to the distinct 
and practical testimony of Captain Manghan. ** Side channels,” he observes, * admitting 
the rise and the fall of the tide would, in my opinion, be preferahle to docks." The for- 
mer appear tn possess advantaves over the latter plan, viz., access for the barges at all 
times of the tide (xt least as long as there is water inside the terraces), the saving of a 
very considerable expense in constructing locks, double Inck gates, &c., 15 also the usual 
cost of maintenance, and of the establishments for working them, Locks wonld also 
very mnch encroach upon the side channels, aad, if many of them should be required for 
the admission of barges, the annual cost wonld he very heavy indeed.” 

He adds, ‘* If the side channels were converted into floating basins, the abstraction of 
tidal water would of course be equal to the cuhic contents of these docks; apd so fir as 
the navigation is concersed, this modification of Mr. Page’s plan would be as injurious as 
a salid embankment.” 

‘The next in the series of conaiderations connected with Mr. Page’s plan are the alleged 
difficulties of entrance to these side channels from the river. "Ihe nointer, position, and 
dimensions of these, itis obvinus, might be modified at almost aoy period previously to 
tbe commencement of the works, and we confined ourselves, therefore, 10 1 oints less 
susceptible of modification. Mr. Hay, a lighterman, observes, "1 think Mr. Page's plan 
is the best T have seen, and if a project of that kind is to be executed, ! have never scen 
any plan equal to it; hot if the river is narrowed, the tide will go up with greater velocity. 
We have great difficulty, now, in bringing up with our craft. Now, we can bring up to 
the wharfs, and Lring up in a recess, and get out of the way; hat 1 donbt whether we can 
ever bring np at all when the tide is ronning so hard as it would. Still Mr. Page’s plan 
is a very excellent one; I have seen nothing equal to it, if these difficulties of getting in 
at the openings can be done away with.” On being further qnestioned whether his ob- 
jections would eqnally to open entrances, he replied, “If there is a plan intended to he 
carried into effect on the river, there cannot be a hetter; hut | fear when we come to the 
openings the tide will carry us by.” Mr. Lucey, also a ghterm4n, npprehende:l no difi- 
enity whatever; reterring to the entrances ot London and St. Katherine Decks, he de- 
pended upon the eddy tn assist him, and gave his reasons for that dependence. Mr. 
‘Tayler theught there would he no difficulty, ‘' nnless tha speed of the tide were very much 
increased. In the flow of the tide it would then require some very experienced bargeman 
to bring up, and ring-balts or piles mnst be resorted to for the purpose.” Assuming an 
increase of 15 per cent. upon a velocity of three miles an honr, he anticipated no difficulty 
whatever, Mr. Harvey had conversed with intelligent lightermen, and inferred, from tbe 
same canses, that admission would be more difficult. Mr. Pocock adyerted to the increase 
of existing diffinlties since the removal of Old London Bridge, and was atso of that 
opinion, attachiag little importance to the drift or eddy anticipated by Mr. Lucey; and 
Mr. Peache, referring to the fact that a great portion of ihe craft was worked by only 
one man, considered that there would be difficulty, in such cases, in getting in without 
further assistance. 

On this poiat it is observed hy Captain Beanfort, ‘the entrance to the docks in plan B 
would be often difficult when the tide might he strong; and, if these entrances were 
coaverteil iato locks, great inconvenience weuld probably arise from several barges arriving 
at the same time. At the docks which are used by large vessels, specilic times of the 
tide are selected for letting vessels in, and they are then attended hy a snflicient number 
of men to overcome all difficulties; whereas a barge is moved about the river by a single 
man, who would be quite incapable of conducting her into a narrow gate or lock.” 

Looking 10 this question as one having rather a practical than a scientific bearing, the 
opinions of the engineers consulted were, perhaps, not unexpectedly, discordant. Mr. 

Hartley and Mr. Cubitt disapproving of the particntar entraoves shown in plan B, were 
nevertheless of opinion that there would he no difficulty in designing entraoces such as 
should afford entire protection againat strong currenta and higb winds; the first. however, 
saw no necessity for locks, the second admitted iocks in deep recesses. Mr, Gordon also 
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was of opinion that there would be no difficulty, thought the gates in the plan “ jndici- 
ously placed,” and recommended the addition of others. Mr, Rennie, observing that 
all the entrances to the varions docks at present on the river are occasionally affected hy 
currents and high winds,” agsomed that *'a careful observation of the prevailing winds 
would determine their positiou;” Mr. Giles, that * they would be affected by the same 
causes, but that these would not impose greater difficulties than exist at the entrances of 
the various docka on the river, and which might, by the means resorted to in these cases, 
be overcome.” On the other hand, Mr. Macneil was of opinion, that ‘these entraocea 
would impose difficulties and obstructions such as do not now exist at the entrances to 
the various docks or w'arfs on the river ;” and Mr. Rendel, that ‘* they would he difficult, 
if not dangerous, except for an hour and a half, at most, hefore and after bigh aod low 
water.” 

‘The experience of Captain Mavghao may here be agaio of seivice in elucidating a prac. 
tical question, ‘To qnestions whether the entrances shonld he at right angles with the 
stream, he replies, '* Aa regards facility of entrance, I think that is of very little {mpor- 
tance. The craft will have to stop outside first ot all, and, if there is no tide, which 1 ape 
prehend there will not he, close to the embankment wall, they will go in rs they like; I 
do not think the stream will 1un rapidly close to the terrace, so as to prevent the easy 
ingress of barges.” Ue apprehended no difficulty in getting in, no pressure of the tide 
upon the vessels at the entrances. In his letter lie nbserves, ** The difficulties whicb have 
been raised ahout entrances at right angles I confesa 1 cannot undarstand; they appear to 
me very much exaggerated. With a floating platform or dumb-lighter, and piles driven 
down at proper distances to check the burges, any lighterman could pass in his craft, even 
should the stream run up rapidly outside, but which 1 very much dowht its duiog, as stated 
in iny evidence.” 

‘he discussion of these entrances, without reference to the principle Involved in the 
one or other of the modes of appropriation already suggested, involved a further considera- 
tion of some difficulty. The sufficiency of their width was generally admitted, but their 
height above high water mark, assuming moveable bridges to be dispensed with, afforded 
subject for mnch difference ot opinion. Mr. Tayler nud Mr. Pocock considered, as coal- 
merchants, that from six to eight feet headway wold be sufficient for their purposes ; 
but for straw barges, and other description of craft engaged in similar traffic, aad, in 
shart, for general uses, Mr. Hay regarded, 10; Mr, Lucey, 11; Mr. Peacbe, 12; Mr. Tay- 
ler, 14 or 15; und Mr. Harvey, 3U teet, as the smallest allowable reservation. The diver. 
sity of opinion upon such a point, betweeo parties wbosa interests and daily habits shonld 
make them conversant with these details, is sufficient, we think, to justify a doubt as to 
the reasonableness of soine of tbese requiaitions. 

As the ohject of any measure tor the improvement of the river should be obviously ta 
get rid of the mud at present accumulated npon its shores, the attention both of Mr, 
Walker and Mr. Page kad, of course, been directed to these points: Mr. Walker trusted 
chiefly to the inclination of bis recesses towards the river, and to the tide lo cleansing 
them; Mr. Page, to an inclination to te artic ally giveo in the Srst instance, and to the 
subsequent operation of culverta and slnices, 

The relative advantages of, and objections to, Mr. Walker’s recesses in regard to this 
question have heen already stated in referring to his plan. ‘The tendency to such an accua 
mulation in tbe side channels of Mr. Page, and the efficacy of the means devised for its 
preventioo or removal, gave occasion to much diversity of opinioo, and incidentally involved 
the discussion of a point already adverted to, viz. the relative merits of open docka and 
floating basins. Upan the former of these points, itis observed hy Mr. Cubitt, “1 think 
the docka proposed Ly plau B, with single pairs of gates only at their entrances, and sub- 
ject to he filed np and emptied at every tide, for the purposes either of navigation or 
scoming, wonld be very subject to silt up with mnd,’”’—Mr. Gordon’s opinion was to the 
same efiect, though qnalified ; Mr. Macneil's, that they would have a greater tendency to 
silt than the recesses of plan A; Captain Beanfort's, that tiie tendency would he at least 
as great; Mr. Hartley’s and Mr, Rendel’s, that it would be less. Captain Beanfort and 
Mr, Cubitt were of opinion that, hy the conversion of these docks into floating basins, the 
evil wou'd be diminished ; and all concurred in stating that either hy the means imme. 
diately recommended, or other artificial resonrces, tbey migbt be readered practically une 
objectionable. 

The necessity of resorting tothese means, however, even upon the aimplified basis of aide 
channels, as originally proposed, implied at the same time ane essity for supervision, aod 
this snpervision an expense, to which any modification of the plan ìn tbe shape of fluatiog 
basins with lock entrances, would of course involve some addition. Assuming, therefore, 
the plan B to give to the wharbugers in common the use of large reservoirs of water, and 
to require the supervision ot officers, whose duty it wonld be to regulate the scour, and 
the ingress and egress of craft at particnlar atates of the tide, we snbmitted to the profes- 
sional gentlemen consulted, whether this supervision, if restricted within proper limits, 
would entail any serious expense, or offer any obstruction to tbe trade, or injurionsly 
affect the interests, or trench upna the convenience of the owners or occupiera of the ada 
joining property. We snbritted, at (he same time, a second question ; viz., whether it 
would give them any advantages which they do not possess at present? 

In reply to the first of these inquiries, Mr. Rennie answered simply, and generally, in 
the affirmative; Mr, Giles, * that it would become an objectionable restriction upon the 
freedom of the navigation of the river ;’* aod Mr. Rendel, ‘that the interests and views of 
the numerons owners and occupiers of wharfs would make the supervision and police of 
such docks difficult and expensive. that supposing the eotrances to be made sufficiently 
commodions aod numerous, and the docks kept clear ot mud, the owners of tbe wharfa 
would have no reasonable ground of vomplaint.” Captain Besufort, Mr. Hartley, Mr. 
Cubitt, Mr. Giles, and Mr. Macneil, were of opinion that tbe supervision need entail upon 
the parties affected no injury, serious trouble, or expense, or none, at least, for which its 
advantages would not attuid ample compensation; and concorred with Mr, Rendel, that 
the conversion of the side channels iuto flouting basins, notwithstanding its attendant in- 
crease of expense, would give them a positive accession of advantages. 

The remaining considerations connected with the plans before the Commission involve 
a discnssion of their relative claims to adoption. With the plans of Mr. Walker and Mr. 
Page, a terrace and public thoroughfare are nodonhtedly consistent. In hoth plans tke 
sewage is treated upoo the same principle—viz. by extending the sewers to the outer line 
of the embankment, and connecting it with the river under low water mark. 

After an attentive examination of the plana of which we bave thus explained the 
principal features aad deta‘ls, and also of the evidence adduced in support of each of them, 
the frst question npon which we felt called upon to exercise a judgment was, whetber an 
embankment af the Thames hetween London and Vauxhall ridges be indispensable to 
the improvement of the navigation of that part of the river; or whether, teferring to the 
means hy which ao embankment might be made availahle for other objects of uublic 
utility, it should he treated as a question of expediency, haviog reference to other ioterests 
combined with those of the navigatioo. 

Upon the urgeat necessity which exists for same measure haying the improvement of 
this portion of the river for its object, we think there can be no doubt whatever. It is a 
fact open to daily observation and complaint, that in this part its bed preseeta an alteras 
tion of deeps ard shoals, prejarlicial to tbe navigation; and that its shores, on the Mid- 
dlesex side especially, exhibit for the greater portion of every 24 hours, accumulations of 
mud which canoot fail at certain seasona to generate disease, aad at all times to become a 
powerful auxiliary to it when arising from other causes. 

An inquiry into the the cause of mischief, at the present period, offera no practical 
advantage, except aa leading tu the suggestion of a remedy. Whether natural or artificial, 
it falls under the supervision of that body in which the conservancy of the river is vested, 
and whose especial duty it is to ievestigate and to cure these evils. 

Of the causea to which the present state of the river between London and Vauxhall 
Bridges is to be attributed, tbe number of its projections and recesaes, especially on the 
Middlesex side of the river, ia nndouhtedly the most prominent. The discreditable atate 
of the shore in tbe neighbourhood of Hungerford Market and the Adelphi was first occa- 
sioned by large embankments in the river ia tbe neighbourhood of Whitehali and Privy 
Gardens, and these parts kave, in their turn, been aubsequently embedded in mud by the 
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still greater projection of the site of the new Hou-es of Parliament higher up the river. 
We think it evident, with such irregnlarities still existing, and with their prejndical effects 
before us, that no system of dredging can alone be looked to as ensuring a permanent 
unifermity in the bed of the river in this neighbonrhood;—that, dretuing itself, unless 
very carefully nnd systematicslly performed, becomes a source nf evil ;—thuat the necessity 
for such operations should be as much ss possible avoided ;—and that the obvious, If not 
the indispeasable course nnder such circumstanees would be, after giving the bed of the 
river the best possible ferm, so to regulate the natural agencies that they should maintain 
its condition. y 

On reterence to the * Questions” already referred to in this Report, it will be seen that 
our earliest inquiries were addressed to this portion of the subject. Adverting to the 
shoals and irregularities at present existing iu the navigable channel of the Thames, we 
submitted te the Hydrographer of the Admirslty and the civil engineers consulted, the 
following question: '* Do you think it desirable to remove them, and, if you do, are you 
prepsred to suggest any plan less expensive than thst of a general embankment for 
accomplishing this object, consistently with the prevention of future shoals and irregular 
deposits, and the maintenance of the river at a proper and uniform depth?” We have 
stated the precise terms of the qnestian, in order to show that our inquiry had reference 
to the navigation, and the navigation alone. The answers, it is true, in some instances, 
glanced st objeets to which, « n other gronnds, sn embankment might be rendered of un- 
doubted public ntility; but the result of these opinions generally, in reference to the navi- 
gation alone, may, we think, nevertheless, be fairly collected. In Mr. Gerdon’s opinion, 
“ a system of embankments is the only certain means of establishing an uniform régime.” 
Mr. Rendel is * net prepared to suggest a complete plan for effecting the desired object 
short of an embankment.” Mr. Macneil recommends * walls and embankments, with 
dredging, so as to ensure such a sectional area, and such a regular velocity of current, as 
will neither make a scour ner allow a deposit.” Mr. Giles * considers the plan of a 
general embankment, coupled with dredging the channel to a proper and uniform depth, 
to be the least expensive and most effectual means of accomnlishing the object.” Capt 
Beaufort, —" if there were a sufficient fall from Lonidon to the sea,’—and Mr. Cubitt,— 
probably assining such a full already to exist, consider “the sinking of a new bed and 
the raising of new shores’? would be sufficient tor all the necessary purposes ;—Captain 
Beaufort, however, conclndes * the only resource to be embankment’? Mr. Hartley and 
Mr Rennie incline to * s judicious aud well nreanised system of dredging.’” 

With the excepties of Mr. Hartley and Mr. Rennie, therefore, the whole of these antho- 
ritles make the improvement of the river dependant upon an altered eundition of its out- 
line; Captain Beaufort, Mr. Gordon, Mr. Rendel, Mr. Macneil, and Mr. Giles, by the 
erection of embankments; Mr. Cubitt, * by forming new shores in a Jess expensive manner 
than by continuons walls of masonry.” * Taking Into consideration the other subjects uf 
navigation, trade, and communications along either side of the river,” Mr. Cubitt, *in- 
deed is not aware of any plan short of a general embankment that could, at a mailerate 
expense, effect all thes- objecta;” Mr. Hartley observes, ’*1 do not assume that an em- 
bankment must be constructed for the proper navigation of the Thames; bnt in a general 
point of view, I consider that embankments would be very desirable,” and Mr. Rewnie 
does " not think embankments necessary, but only in tbe light of auxiliaries, and not of 
equal importance to the river with dredging.” 

A second question suggested itself to ns in connexion with the foregoing, which was as 
follows: viz.—If an embankment be deemed expedient between London and Vauxhall 
Bridges, is it necessary that the river should be embanked on both sirles at the same time, 
and as a part of the same plan of operations; or, luoking to the necessarily experimental 
character of any proceeding for regulating the current of the river, and maiutaining a 
proper uniformity in its bed, should it hegin on the Middlesex side, as that which, accord- 
ing to the evidence before the Commission, would afford the best means of working out 
this result? 

The opinions of Mr. Walker upon these points have been already stated. With refer- 
ence to the navigation of the river, the expence to be incurred, and the engineering dith 
culties to be encountered, “this feeling upon the whole was in tavour of the Middlesex 
side,” and his canclusion, that ‘it wauld be better to establish the principle, and to show 
its working on a portion of the river before embracing too much,” ‘To the questions nd- 
dressed to the several eivi! engineers consulted, the answers were, in their general tenor, 
consistent ond uniform. Mr. Rennie assigned tbe priotity of importanee, if embankments 
were to be executed, tothe northern shore. Mr. Hartley, Mr. Cubitt, Mr, Gordon, Mr. 
Rendel, and Mr. Macneil, were also of opinion that preference should be given te the 
Middlesex side of the river. Mr. Gorden, however, qualified his opinion of this alteros- 
tive by deseribing it as one * excluding every consideration save the mere regulation of 
the river.” He thonght it ‘highly expedient,” and Mr. Giles ** deemed it equally neces- 
sary," that embankments shonid be constructed on hoth sides ot the Thames, and that 
they should be earried ont as part of the same plan, and at the same time, Mr. Cubitt, 
Mr. Gordon, and Mr. Rendel were further of opinion that, of the northern or Middlesex 
side of the river, the portion between Westminster nod Blackfriars Bridges demanded 
the eurliest attention, 

A third question which it became necessary for us then to consider was, whether 
looking to the frontage of that portion at present occupied tor the purposes of river trade, 
the requirements af that trade were incompatible with an improvement of the nsvigaticn ? 
Upon this point we found nn diversity of opinion whatever. The whole of the profes- 
sional aithorities consulted concurred with us in believing the two objects to be peifectly 
compatible. The interests of the navigation were first to be considered ; secondly, those 
of the trade; and tbe mode at embankment was to be determined as far as practicable 
on the principle of combining a due provision tor the former, with the utmost possible 
accommodation to the latter. 

A fourth, and, with reference to the objects of this commission, an important question 
to be considered was, whether the interests of the trade and the exigencies of the navigi- 
tion between Westminster and Blacktriars Bridges were incompatible with an extension of 
the present means of land trafic in the same locality; or whet’ er, looking to the demand 
for new and improved thoroughfares in the line of the river, especially on the Middlesex 
shore, an embankment could be so constructed as to combine these objects by thy appro- 
pristion of the superstructure as a public terrace or highway? On this point, also, there 
was great concurrence of opinion amongst the professional avthorities consulted by the 
commission, as well as in assigoing the greatest neci ssity for such a communication to the 
northern aide of the river. 

It then remained for us to consider whether, assuming the objects to be attained by an 
embankment, in whstever part constructed, to be— 

1. To improve the navigable course of the river ; 

2, ‘To insure to the river side trade its present accommodation to the greatest possible 
extent; and, 

8. To extend the facilities of interconrse between the two extremities of the town; 
the several plans before the commission were buth in principle and in their respective des 
tails, equally adapted to satisty these requirements; or whether the weight of evidence 
before the comniission gave a preference to any one of them, as being better adapted than 
the others for effecting all these objects by reason of its principle or its details, or an the 
ground of the greater economy with which it might he carried into exeention. 

With reference to the lines of embankment laid down on the respective plans, and their 
probable effect in improving the navigation of the river, Mr. Hartley, Mr. Rennie, Mr. 
Giles, and Mr. Macneil, considered those of Plan A to be the best; Mr. Gordon, on the 
contrary, observes, ‘ Of the three plans before me, A bas the least reference to the prin- 
ciplea which cught to guide the choice of lines.” On the other hand, itis observed by 
Captain Beanfort, " There is but little choice between the lines presented by these plans, 
all beng sufficiently continuous ;” by Mr. Cuhitt,—* There ia great similarity in the lines 
of all the three plans, and, as regarcs the question of navigation, only, the adoption of 
either, as permanent lines of bank, would be a great improvement,” by Mr. Macneil,— 
“uI have no doubt that any one of the lines would be found, with some partial modifica- 
tion, to answer the purpose intended ;’’ by Mr. Hartley, in answer to the fifth question, — 

‘© There can be no doubt that any of these plaas would tend much to beaefit the channel 
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of the river and improve ita navigation.” The relative value, therefore, of the embank 
menla proposed, as agents in working ont such a result, is undecided by these observa 
ons. 

There seeeins little reason to dauht, from the evidence, that a terrace or roadway could 
be usefully and consistently made upon the embankments projected in all these plans; of 
course with the same qualification as to the relative facilities nnd advantages of either, 

But there is not the same concurrence of opinion in reference to the accommodations of 
the trade, combined with the furtherance of these objects; and in thia respect there 
apvears to us to be a material difference in the relative merits of the three plans. 

The inquiries of the Commission on this part of the subject were not limited, as we 
have already stated, to the opinions uf professional men, They involved points, it is ob- 
vious, upon some of which science could throw no light whatever, and npon which, if a 
choice of opinions were indispensable, the practice and experience of those in trade would 
uniloubtedly, in the Hirst instanee, be referred to. On the other hand, however, the evi- 
dence of parties interested, either directly or by the habits of their various callings, in 
the probable issne of improvements of this nature, is seldom altogether free from prejudice; 
and upon the whole, probably, the professtenal acquaintance of civil engineers with 
questions involving the requirements of trade, in connexion with those of navigation, 
may be considered as suppiying the best general evidence on such a subject. 

We have been induced to present the toregoing minute and detailed review of the very 
voluminous evidence, and the great mass of professional opinion, which we have collected 
with reference to an Embankment ot the Thomes, by the conviction that we could not by 
80y More summary exposition of it, have done justice to the importance of the bject 
itself,—to the various and extensive interests connected with it,—to the high character and 
station of the eminent professional gentlemen fiom whom we have derived so much valur- 
ble information ‘most readily and unreservedly sffurded), and nlso to the authors of the 
several plans which we have considered in comparison with each other. 

We have observed with great satisfaction the almost unanimous coneurrence in opinion, 
upon sll the main topics to which our iaqniries were directed, among the scientific antl 
practical gentlemen thus consulted; and it was with a corresponding confidence that we 
finally came to the following Resolutions :— 

1. That it appears to the Commission that the present state of the river Thames above 
London Bridge is such as to render highly expedient the adoption ot some praceedings 
for remedying the existing defects, and for preventing the further deterioration of the 
navigation. 

2. That for securing these important objecta, an embankment of the river would be the 
most effective measure, 

3. That though a general embankment hetweea Vanxhall and London Bridges appears 
to be highly expedient, yet that it is most urgently required on that portion of the Mid- 
dlesex. or left bank of the river, which lies between Westminster and Blackfriars Bridges. 

4. Tbat sneli an embankment might be advantageously combined with the tormstion of 
a earriave and font line af commnmnication between Scotland Yard and Blackfriars Bridge, 
whereby the great objects of public recrention and health would be promoted, and consi- 
derable relief be given to the existing insufficient thoroughfares between the eustero and 
western districts of the metropolis. 

5. That by the adoption of the general principles of embankment presented in the plan 
of Mr, Page, or plan B (with certain modifications which have been snggested, and others 
which may be suggested hereafter), there is resson to expect that the great public benefit 
of the improvement of the river, and the obtaining a new line of communication, may be 
acquired without detriment to the trade now conducted on the Middlesex shore, 

ti. That the Commission being dispo-ed +n these grounds to recommend the adoption 
of this great metropolitan improvement, will proceed fortbwith to ascertain as nesrly as 
it can be done, the probable expense of earrying it into execution; and also to inquire in 
what manner the funds required for the purpose may best be provided, so as to press with 
the least possible weight and inconvenience on the inhabitants of tle metropolis and its 
environs. 

In pursuance of these resolutions it beeame necessary for us to place curselves in im- 
mediate communication with Mr. Page, and to direct his attention to such modifications 
of his plan as had occurred to us in the course of this inquiry. These modifications, 
however, necessarily involved many deviations from the estimate alreatly before us, and 
we directed, therefore, that further and detailed estimates might be prepared and sub. 
mitted for our consideration. ‘The nature of these modilications will be best explained by 
ieference to the appendix. They involve, as will be seen, in principle, no departure from 
Mr. Page’s original plun. 

The estimate based upon tbe plan originally proposed comprised an embankment ond 
roadway between Blackfriurs and Westminster Bridges, on (he northern shore of the 
river, 40 feet in width, and varying from three feet six inches to 10 feet above Trinity 
high water mark, with carriage road, foot path, balustrades, &c. from Middle Scotland 
Yard to Blackfriars Bridge. The whole outlay upon thia portion of Mr. Page’s plan 


would have unmounted to 60 oA i an £192,728 
Add lor gag hittings, lamp posts, irons, &c, s. oe aa 2,450 
£195,178 

Add for contingenciea, 10 per cent. .. on . 19,517 
£214,695 


The further estimate which Mr. Page was directed to prepare and lay before ns, was 
to comprise nn embankment and terrace 20 teet in width trom Westminster Bridge to 
Whitehall Place, and 50 teet in width tor the remainder of the distance, varying in height 
from 3 teet 6 inches to 10 feet above Trinity datum ; aad to show the relative expense of 
constructing these—Ist. With brick walls faced with granite; and 2nd, With brick walls 
and granite dressings only. ‘The follawing was the result: 

For an embankment aml terrace 50 tt. in width and varying from 3 ft. Gin. to 


10 ft. in height, having brick wails and a facing of granite ` £366,409 
For a like embankment and terrace, having brick walls with granite drea- 
sings only z: os o €301,391 


As the mode of coanecting the general line of the proposed embankment with the 
frontage of the premises now oceupied by the residents in Privy Gardens, and also with 
that of the Temple Gardens, may be subject tu modifications of varions kinds, with a 
view to meet the convenience of the respective parties, the toreguing estimate may be 
affected by the ultimate determination respecting these portions of the work, probably so 
us to diminish the cost of it to the public. 

A decision upon these, and npon many of the less important details of this plan may, we 
think, b- prutitalily reserved for the present until your Majesty’s Government shall have 
determined, after a perusal of our Report and its sccomprnying evidence, and estimates, 
upon the expediency of adopting and bringing under the notice of Parliament, the measure 
to whi h these relate. To that evidence we think we may confidently refer in proof ot 
our desire to enter into all the bearings of this dificult, and, as far as regards the general 
character of metropolitan improvements, somewhat novel inquiry; to test the accuracy of 
the estimates laid before us, and ultimately to obtain for the inhabitants of the metropolis, 
as large a measure of improvement, ot its kins, as could be effected, consisteatly with the 
extensive and important class of interests involved in its accamplishment. 

We have advered to the manner in which the tunds required for the improvements in 
the City of London, connveted more or less, with the approaches to London Bridge, and 
also the greut alterations more recently sanctioned by Parliament, and now in progress, 
have been provided ; und althongh it may not appear strictly a part of our duty to accom- 
pany our recommendations of such further improvements as may appear to us to be the 
most desirable by snegestiona of peenniary resources tor defraying the cost of them, we 
trust that we shall not be considered as transgressing the limits of our Commission it we 
submit to your M jesty our views of the means which appear to ua the most readily avail- 
able, aad with the smallest degree of pressure and inceavenience to the inhabitanta of the 
metropolis aod its vicinity, tor the immediate object of our preseat Report, and also for 
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some of those further improvements which it will be our duty hereafter to submit for the 
fajesty and of Parliament. 
Dae Ran iat ie coal doties of 8d. per ton in the Port of London are now 
charged until the year 1862, with the improvements already made or in progresa. The 
whole rate of duty upoo this article, as now collected, is 13d. per ton; viz. 8d. charged as 
hefure-mantioned,—4d. received by the Corporation, in lieu of certaia rights and interests, 
—aud Id. alse collected by them for compensation to he paid to individuals, and ether 
expenses Incidental to the vont market, on the occasion of the new regulatioo of the coal 
Act of Leal, 

mated that the charges upon the last-mentioned duty of ld, per ton will be 
extinguished in abont three years from the preseat time. i J 

Such beiug the existing state of these duties, it is our opinion that it may he advisable 
to angment the tatal rate of the tax collected from 13d. to 18d. per ton; making the da- 
rution of the whale contemporaneous with that of the duty of 8d. per ton, Bs ahove- 
meniioned—excepting of course the duty of 4d. per ton helonging to the City of London, 
which ia permanent, By these means there would be at the disposal o: Parliament, for 
Metropolitan improvements, and more immediately for that which is the subject of our 
present consideration, the produce of a dnty of 4d. per ton until the duty of Id. per ton, 
appropriated to the coal murket, ia set free, and ot 6d. per tou for the remainder of the 
term. It is estimated that the annual amount would be, in the former case, 54,875, 
and in the latter, £85,801. 

We are anxious that your Majesty should be assured that we should not lightly recom- 
mend even this comparativaly inconsiderable augmentation of local taxation, nor without 
a careful consideration of the interests of that great commanity oa which this alditional 
temporary burthen would he imposed. We should cot, indeed, venture to offer this 
suguestion except ander the strongest conviction that benetits moch more than equivalent 
to the sacrilices thas proposed would result trom the adoption of the plans now submitted 
for your Majssty’s approval. The labours of successive committees of the Honse of 
Commons who have pm sved elaborate inquiries, and have expressed decided epinions on 
tha snhject, have spured vs the necessity af setting forth in detail the grounds upoa 
which we consider that an addition to the coal duties is (within certain limits) the most 
equitable nnt! the least burthensume mode of providing for improvements of this descrip- 
tion; end we theretore cannot hesitate to recommend it as tbe hest resource for the ac- 
complishment of a measnre having for its object to secure to the metropolis the advan- 
tages of an improved and Detter regulated navigation of a great portion of the noble 
river which flows through it; and calculated at the sama time to contribute largely to the 
convenieoce, tha recreation, and the health of its inhabitants. 


APPENDIX—DESCRIPTION OF Mn. WALKER’s PLAN (A.) 


This plan (A) proposes, as a final measure,— 


First, to bring the river Thames to a more uniform width than it is at present, 
by means of embankments, in the lines shown on the accompanying plan. 
Secondly, to improve the present river lines where the gronnd is not built 
upon, by easing the present quick curves. Thirdly, to remove the shoals by 
dredging, and to form the bottom of the navigable channel to a regular 
line, (Plate VI. Figure I,) the excavated material being applicable to filling 
in behind the embankments, and thus to form quays at the level of 
3 feet Ginches or 4 feet above bigh water, Trinity standard. These 
quays to be, upon terms to be settled, the private property of the 
parties owning the present wharfs, of which they may be considered as 
an extension. Fourthly, to continue the covered sewers out to the 
front of the proposed embankment, where they may discharge below the 
level of low water. Fifthly, to avoid the heavy claims that might be made 
for interference with the coal and timber merchants, if a solid embankment 
were at present formed in front of their premises, it is proposed not to inter- 
fere with such at present, if the parties object to an embankment, but to 
leave them, forming open docks or recesses, (Plate VI. Fig. 2.) Itis sup- 
posed that four of these docks may at present be required between Westmin- 
ster and Blackfriars Bridges, viz., one at Northumberland Wharf, one above 
Waterloo Bridge, terminating with the Bridge Stairs; one above the Temple 
Gardens, and one commencing at Whitefriars Dock and terminating with the 
stairs at Blackfriars Bridge. There may be modifications in the sitnation of 
these, at the request of parties. As the deepening of the navigable channel 
may tend to draw down the ground af thuse wharfs into the river, it is pro- 
posed, where required, to support the same by close piling in the line of the 
embankment, the top of this piling not to be above the level of the ground 
where it is driven; the Inose mund tn be taken ont from these recesses or 
docks, and small chalk and gravel, laid in a regular slope, to be substituted ; 
this, and the wash by the winds and steamers, will, it is supposed, keep the 
bottoms clear of mud without much trouble. 

The dotted lincs upon the plan show the proposed future margin of the 
river on both sides; but as it is proposed first to embank the north or Mid- 
dlesex side, between Westminster and London Bridges, the number and po- 
sition of the docks or recesses on the Surrey side have not been considered. 
Nor is it intended entirely to preclude barges from lying ox/side the em- 
bankment; but the stations there will be less convenient than the recesses 
for such trades as coal and timber. 

Should a terrace, or even a railway, be thought desirable, the marks upon 
the plan (coloured yellow) shaw the position of piers to support flat 
arches, 100 feet span. The roadway, which is shown hy dotted lines, might 
enter on the embankment at Whitehall and terminate at Blackfriars Bridge, 
crossing Hungerford and Waterloo Bridges at the level of their roadways, 
and thus communicating with these thoroughfares. 


(Signed) 


[We have not heen able to give an engraving of Mr. Walker’s plan, but it 
will be snfficiently understood, with the follawing explanation, by a reference 
to the annexed engraving. Mr. Walker’s plan has a solid embankment from 
Westminster Bridge to Scotland Yard, then a recess; then embankment in 
front of Hungerford Market to Salisbury Street, then a recess to Waterloo 
Bridge; then embankment in front of Somerset House to a little below 


James WALKER. 
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Arundel Street, then a recess for the wharfs at Essex Street; then embank- 
ment fronting the Temple Gardens to Whitefriars Dock; and, lastly, a recess 
to Blackfriars Bridge. The dotted line on the Surrey side of the river is 
Mr. Walker’s boundary for an embankment.—Epiron. ] 


Aprenpix.—Descnirtion or Mr. Pacr’s PLAN (B.) 


Mr. Page’s plan pre-supposes terraces and side channels, and may be re- 
ferred to under three heads :— 

First, as any embankment constructed upon this principle may affect the 
Thames as a navigable river. 

Secondly, as it may affect the wharfingers and other proprietors on its 
banks. 

And, Thirdly, as it may improve the means of communication in the me- 
tropolis by opening new facilities for its trafic, and for promoting generally 
the health and convenience of the public. 

In the first case, the arrangement is based on the principle that any ab- 
straction af the tidal water from a navigable river hy embanking or otherwise, 
must injure that river to a certain extent below the locality of the embank- 
ment; and although the injurious effect of embankments may be greater in 
estuaries which depend for their depth of water on the tide alone, it is a 
known fact that the reservoir of water in a river at any particular spot now 
available for the scour, operates to that effect as far as it runs ont with the 
ebb tide. Taking as an instance the locality of Hungerford, the water in the 
broad expanse of the river in that part operates in scouring the bed of the 
river as low down as Woolwich, according to the duration and velocity of 
the ehb; and it is assumed, therefore, that any abstraction of this water 
must, to a certain extent, deprive that portion of the river of its present 
scour. 

lt is further assumed that it is desirable in all navigable rivers to attain 
great depth and moderate velocity ; tbat the permanent and efficient scour is 
produced by depth of water and moderate velocity combioed, as is instanced 
in the beds of all rivers as they approach the sea; and that, therefore, the 
greater capacity of a river at high water at any particular spot, thc more im- 
portant is that water for scour, because it then acts with the greatest effect, 
namely, when the greatest bedy of water is passing down, say from high 
water to half ebb. It is therefore also assumed, that the loss of water at 
the sides and bays of a river cannot be compensated for by deepening its 
mid-channel,? inasmuch as the water so gained, if any shoal or shelf occurred 
below it, would not flow away in the ebb, remaining in fact in the reservoir 
dredged fnr it; or, if being higher than the surface of the water below, it 
did flow down, would be available only towards low water, when, thongh the 
current is stronger, yet, for want of body of water, it would be inefficient in 
producing scour. 

It would appear to be admitted, from the observations of engineers of ex- 
perience, that the river Thames has been injured by solid embankments ; that 
in the case under notice the effect of such embankments from Hungerford to 
Milbank is shown by the accumulation of mnd banks below them ; that not 
only the tendency, but the practice in every alteration by the river side, has 
been to encroach upon the river, even by projections beyond a straight or a 
continuous line; and in the few cases where engineering authorities have 
been consulted, it would appear that the principle of non-abstraction of the 
tidal water, though fully acknowledged, has been perverted to suit particular 
cases. 1t is also assumed, therefore, that in any alteration of a public nature, 
the condition of preventing further encroachment should, if practicable, bea 
leading feature, 

Secondly, With regard to the wharfingers, the object of the proposed plan 
is to leave their wharts, warehouses, means of unloading, &c., in their present 
state; in fact, not to interfere with their property, and to allow all the 
accommodation for their barges, &c., in the very places they now occupy, as 
may be consistent with the width required for the main stream of the river; 
and, 

Thirdly, With these provisions for the river, and for the wharfingers, the 
plan provides for increased facilities of communication between several points 
of the metropolis, and extensive promenades by the river side. 

For obtaining a more uniform boundary for the main stream of the river, 
it is proposed to construct lines of terraces from Milbank, where the river is 
600 ft. in width, to Queenhithe, where it is 650ft.; the width between the 
terraces varying from 650 to 750ft., and leaving side channels betweea the 
terraces and the wharfs varying from 303 to 150ft. in width. The width of 
the terraces is 40 ft.; 10{t. of which on the river side is appropriated for foot 
passengers, and the remainder for carriages. 

‘Lhe areas of these side channels are, on the Middlesex side, 37 acres, and 
the Surrey side 404 acres; together 774 acres, or more than donble the arca 
of the London and St. Katharine’s Docks, exclusive of the basin. 

The lengths and widths of the side chanoels are shown by the following 
table :— 


ee 


1 This may be illustrated hy supposing that in the part to he deepened there are tive 
feet water ut the lowest run of the tide, and the bed of the myer be then dredged tour tuet 
deeper; there would then be nine feet water at the lowest run ot the tide; but no portion 
of this water wonld rnu out and seour the river below. tis assumed, theretore, that all 
the water which does scour the river below any locaiity, is contained between low waler 
mark and high water mark; aud that the greater cubic quantlty of water between those 
wo points, the more efficient will be the scour. 


1844.) 
MIDDLESEX SIDE, Length. jAv. Width. 
Feet. Feet. 
520 250 
1,150 245 
500 325 
From Westminster Bridge a Fea 
lackfriars Bridge . a : 
to B 5 900 280) Opposite Waterloo 
830 10 Late & Somerset 
600 240 | House. 
LI 1,950 180 
Trom Blackfriars to HEN 1,300 160 
SUMS & p 6 « 6 © i 
SURREY SIDE. 
[ 1,000 140 
From Lambeth to West- ad a 
Š : 7 
minster Bridge . . | 300 230 
U 350 180 
From Westminster Bridge aay ae 
to Blackfriars Bridge oe 2A 
8 1,900 230 
From Blackfriars to Bank- 1,000 170 
side . Me S 600 120 


The entrance to the side channels would be by openings as conveniently 
situated for the admission of harges on the flood tide as circumstances will 
admit. They may be increased in number for greater facility of entrance, 
int, from observation at other entrauces, are concluded to be fully equal to 
the wants of the wharfingers. The openings are 40ft. in width, capable of 
admitting two harges abreast, and are provided with gates for the purpose of 
enabling the wharfingers, of course under proper regulations, and subject to 
the supervision and control of properly appointed persons, to retain the 
water after high water if requisite; secondly, for preventing the overflow 
of the river at high runs of tide; and, thirdly, for providing for the cleansing 
of the side channels by means of sluices in the cross walls of communication 
with the streets. 

These communications are proposed to be solid and provided with sluices 
for the sole object of retaining the water in any one division of the side 
channels, and cleansing the adjoining division hy an easy flow of water 
through them, say once a week, probably at wider intervals, but the period 
would necessarily be very much subject for after regulation. 

As the object is to enable the wharfingers to carry on their business in the 
same manner as they do now, these side channels are not provided with locks, 
it being assumed that with these, although additional facilities for sending 
away barges at all times of tide might be gained, there would be an increase 
of trouble and expense; and they are to be regarded, therefore, merely as 
side channels, and the gates are not to be closed except for the purposes 
above mentioned. The retention of the water for two hours after high water, 
for the purpose of expediting the unloading of the barges and giving this 
a‘ditional quantity of water far the scour of the river is only provided for, 
but is not an essential part of the plan. 

The height of the terrace generally, although first proposed to he four feet 
above Trinity high mark, is, for the more easy entrance of craft, and for pre- 
serving uniformity of transit on the terrace, proposed to be 10 ft. above that 
linc, except in front of Whitehall Gardens and the Temple Gardens, The 
height of 10ft., however, is not to be considered as any essential portion of 
this plan, but as having been suggested since the plan was first brought before 
the Commission, and to meet a difficulty applying only to a particular de- 
scription af craft, not very numerous, it is believed, on the river. 

The width of the side channels is considered amply sufficient for the ac- 
commodation of the barges in front of the respective wharfs. From Black- 
friars to the Grand Junction Wharf, a distance of GOOft., some of the whar- 
fingers state that they require 200ft. in front of their wharfs, and the distance 
from the wharfs ta the terrace allowed by the plan at this particular spot is 
not more than 180ft.; this is considered to be as large a waterway as could 
he strictly insisted npon, and mare than would probably be asked for if the 
plan proposed were properly carried out. 

It is not an object of the design that width for the general passage of 
harges shonld be provided in the side channels, the main stream of the river 
being the proper and more desirable channel for their transit ; but suticient 
space is attainable for ingress and egress without inconvenience to the barges 
unloading, and two barges abreast might be moored outside the terrace to 
the mooring-rings and piles provided for their accommodation. 

This provision, and the space in other parts of the side channels forming 
receptacles for barges, would, it is believed, amply accommodate the various 
craft, on the spot they now occupy. 

For the efficient action of the water from the sluices on the shores at the 
wharfs which may require cleansing, it is proposed to bring the shore of the 
side channels to a regular inclination as per diagram, disposing it in three 
planes: the first, with a slight inclination of say three inches in sixty feet 
towards the wharfs; the second, an inclined plane slnping towards the ter- 
race; the third, horizontal. When the shores are to be cleansed, the barges 
would be removed to the sloping bed A C, and the upper sluices being opened, 
the mud on the first bed, the accumulation whatever it might be, would be 
washed away by the flow of water, the excess of water above the point A 
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flowing down the sloping bed to the lower level, the sluice of which being 
afterwards open would clear away all the remainder into the main steam. 

At present the sewers discharge at the line of the wharfs, leaving a deposit 
of filtby mud, and discharging noxious eftluvia at every outlet. In the plan 
it is proposed to continue the sewers under the bed of the side channels and 
under the terrace into the main stream, so that the sewage would be dis- 
charged below low water mark. As the wharf property would be relieved 
from any deposit of sewage, the mud which might collect would consist of 
the general sediment of the river water, and althongh provision is made for 
clearing away any deposit, it is anticipated that very little wonld take place, 
as there would be a stream in the side channels at both flood and ebb tide. 

By this arrangement the wharfs and warehouses are left undisturbed; the 
same facilities the wharfingers now possess for carrying on their business 
they would retain; their craft would he better protected from damage and 
depredation, and from the losses occurring during drifts of ice; and these 
advantages it is considered wonld far outweigh any difficulty in passing the 
Openings to the side channels. As there are several slips and docks on the 
wharf property, these, it is assamed, might be increased in number and area 
as occasion might require. The general tendency to encroach on the river 
would give way to a general tendency to set back, and cvery alteratian on 
this principle would be beneficial to the port of London by increasing the 
reservoir of tidal water for its scour. 

By tbe proposed plav, it is intended that communications for the pnblic 
should be opened from Blackfriars Bridge to Whitehall on the Middlesex 
side, without purchase of any property, except a small garden and one 
house; and that the crowded thoroughfare of Fleet Street and the Strand 
should be cleared of much of the lighter class of traffic which at present 
obstructs it. 

On the Surrey side the same communication from Blackfriars to Nine 
Elms would be attained without the purchase of any property, and below 
Blackfriars a foot communication, os shown on the plan. 

Embankments for pleasure ground, with capacious culverts running through 
them, are proposed in front of Whitehall Gardens (Crown property), and in 
front of the Temple Gardens, leaving to the former a private river front, and 
opening to the latter a desirable communication to the western part of 
London ; but inasmuch as these embankments would form expensive portions 
of the plan, and to a certain, though not important extent, abridge the space 
for water between the terrace and the shore, the tide might, in the first in- 
stance, be allowed to continne its present course past both of these localities, 
and the conversion of them into pleasure grounds might, if necessary, be 
effected hereafter. 


Note.—Althongh these observations are intended to apply principally to 
the terrace as an embankment, including a carriage way and promenade, it is 
not ont of place to state, that instead of filling np its contents with solid 
matter, it is proposed ta construct a continued reservoir within it, equal to a 
circle of 28 ft. in diameter (lig. 3), into which the pure waters of the river 
Wandle may be conducted, for the supply of those four water companies which 
now provide their respective districts with water from the Thames (mixed with 
the sewage), and for the general use of such establishments as may wish to 
avail themselves of it. But into the particulars of this propasition it is not 
considered necessary ta enter at the present time, as the plans are quite 
independent of each other. 

(Sigued) Tuomas PAGE. 

[We have not given Mr. Page’s plan (B), but we have given the nindified 
plan of the Commissioners, founded upon plan B, which will sufficiently 
illustrate Mr. Page’s descriptioo.—Errror.]} 


REFERENCE To Excravinc, Prats VI. 


The plan exhibits the river wall or terrace on the Middlesex side of the 
river between Westminster Bridge and Blackfriars Bridge. The dotted line, 
L. W., is low water mark, and the dotted line nearly parallel with the bank 
on the Surrey side is the extent of Mr. Walker’s proposed embankment and 
Mr. Page's proposed docks. 

Fig. 1, one of Mr. Page's transverse terraces of communication with the 
streets, with culverts for sluicing and openings for the passage of barges. 
A, terrace with proposed reservoir for pure water; B, gates with sluices, the 
gates to be closed and sluices worked when the side channels require clean- 
sing; C, culvert for sluices; D. section of present wall: E, continuation of 
sewer; F, present sewer; H. W., Trinity high water mark, and L. W., low 
water mark, 

Fig. 2, a transverse section of the river with Mr. Walker’s embankment 
wall A, to te filled in behind, B present wharf, k. w. high water, 7. w. low 
water; the irregular line c, the present bed of river, d bottom of river of the 
proposed deepening. Fig. 3 shows a transverse section of the river with one 
of the recesses, e; bed for barges as at present; f, guard piles; g, dwarf 
piling the top to be driven down to the level of the bed of the river; c. /., cen- 
tral line of river, 
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REVIEWS. 


FARADAY AND THE ELECTRICAL SCIENCES. 


Lectures on Electricity, comprising Gaivanism, Magnetism, Electro- Magnetism, 
Magneto and Thermo-Electricity. By Henry M. Noan, Author of Lec- 
tures on Chemistry, &c. London: George Knight & Sous, Foster Lane. 


Mr. Noad has published a new edition of his Lectures on Electri- 
city, which give succinctly an account of each department of elec- 
trical science, with the forms of illustrative experiments and the 
history of the most recent discoveries and improvements. In peru- 
sing this work we have seen with gratification how much Dr. Faraday 
has contributed to every branch of these sciences, and we thought we 
could not give a much better example of the value of Mr. Noad’s 
book, nor a more interesting selection for our readers, than to extract 
some account of Dr, Faraday’s valuable labours. 


It will not he forgotten that it was hy means of an apparatus, in some de- 
gree resembling the Electrophorns in principle that Faraday succeeded in 
demonstrating that induction is essentially a physical action, oceurring be- 
tween contiguous particles, and never taking place at a distance without 
polarizing the molecvles of the intervening dielectrics. The conclusion seems 
to be that induetion is not through the metal of the apparatus, but through 
the air in curved lines. In fact, as Mr. Noad puts it, it is an action of the 
contiguous particles of the insulating body thrawn into a state of polarity 
and tension, and capable of communicating their forees in all directions. 
With regard to the theory of electro-chemical decomposition, in his second 
ecture, page 77, Mr. Noad remarks— 

“ Tbe following beautiful experiments, made by Faraday (See Exp. Research. 
series v. 462 et seq.), prove that, su far from electro-chemical decomposition 
depending upon the simultaneous action ot éwe metallic poles, air itself may 
act as a pole, decomposition proceeding therewith as regularly and truly as 
with metal. 

“ A piece of turmeric paper, not more than 0'4 of an inch in length, and 
0:3 of an inch in width, was moistened with sulphate of soda, and placed 
upon the edge of a glass plate opposite to and about two inches from a point 
connected with a discharging train arranged by connecting metallically a 
sufticiently thick wire with the metallic gas pipes of the house, with those of 
the public gas works of London, and with the metallic water pipes of London. 
A piece of tin-foil resting upon the same glass plate was connected with the 
machine and also with the turmeric paper by the decomposing wire a (Fig. 1.) 


Fig. t. 


The machine was then worked, the positive electricity passing into the tur- 
meric paper at the point p, and ont at the extremity x. After forty or fifty 
turns of the machine (a plate fifty inches in diameter), the extremity z was 
examined, and the two points or angles found deeply coloured by the pre- 
sence of free alkali. 

“ A similar piece of litmus paper dipped in a solution of sulphate of soda 
(Fig. 2) was now supported upon the end of the discharging train a, and its 


Fig. 2, 


extremity brought opposite to a point p, connected with the conductor of the 
machine, After working the machine for a short time, acid was developed 
at both corners towards the point, that is, at both corners receiving the elec- 
tricity from the air. Then a long piece of turmeric paper, large at one end 
and poioted at the other, was moistened in the saline solution and immedi- 
ately connected with the conductor of the machine, so that its pointed ex- 
tremity was opposite a point upon the discharging train. When the machine 
was worked, alkali was evolved at that point; and even when the discharging 
train was removed, and the electricity left to be diffused and carried off al- 
together by the air, still alkali was evolved where the electricity left the tur- 
meric paper, 
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“ Arrangements were then made in which no metallic communication with 
the decomposing matter was allowed, but eth poles formed of air only. 
Pieces of turmeric and litmus papcr, a and 8, (Fig. 3,) moistened with solu- 
tion of sulphate of soda, werc supported on wax between the points, con- 


Fig. 8. 


N 
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nected with the conductor of tle machine and the discharging train, as 
shown in the figure; the interval between the respective points was about 
half-an-inch, On working the machine, evidence of decomposition soon 
appeared, the points 4 and a being reddened from the evolution of acid and 
alkali. 

“Lastly, four compound conductors of litmus and turmeric paper were ar- 
ranged as shown in Fig. 4, being supported on glass rods; aud on working 

Fig. 4. 
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the machine carefully, so as to avoid sparks and brushes, evidence of decom- 
position was obtained in each. 

“ Notwithstanding, then, the absence of metallic poles, we have here cases 
of electro-chemical decomposition precisely similar to those effected under 
the influence of voltaic battery; and we appear to have direct proof also 
that the puwer which causes the separation of the elements is exerted not 
at the poles, but at the parts of the body which is suffering decomposition. 

“ The arrangement shown in Fig. 5 was employed by Faraday for effecting 
electrochemical decomposition by common electricity. On a glass plate, 
raised above a piece of white Fig. 5. 
paper, two small slips of tin- 
foil, a, b, were placed: one was 
connected by the insulated wire 
e with an electrical machine, 
and the other by the wire g 
with a discharging train, or 
with the negative conductor. 
Two pieces of fine platinum 
wire, bent as in Fig. 6, were 
provided, and so arranged that the part d, f, was nearly upright, while the 
whole rested on the three bearing points, p, e, fe 
The points p, z, thus became the decomposing 
poles. They were placed on a piece of filtering 
paper wetted with the solution to be experi- 
mented upon. When litmus paper, moistened 
in solution of common salt or sulphate of soda, 
was employed, it was quickly reddened at p; a 
similar piece, moistened in muriatic acid, was 
very soon bleached at the same point, but no effects of a similar kind took 
place at n. A piece of turmeric paper, moistened in solution of sulphate of 
soda, was reddened at z by two or tbree turns of the machine; and in twenty 
or thirty turns, plenty of alkali was there evolved. On turning the paper 
round, so that the spot came under p, and then working the machine, the 
alkali soon disappeared, the place became yellow, and a brown alkaline spot 
appeared in the new part under, When pieces of litmus paper and tur- 
meric paper, both wetted with solution of sulphate of soda, were combined, 
and put upnn the glass, so that p was on the litmus, and z on the turmeric, 
a very few turns of the machine sufficed to show the evolution of acid at the 
former and alkali at the latter, exactly in the manner effected by a volta- 
electric current. (See Exp. Researches, third series, 309 et seq.) 

“In these experiments the direct passage of sparks must be carefully 
avoided. If sparks be passed over moistened litmus paper, it is red- 
dened; and if over paper moistened with solution of iodide of potas- 
sium, iodine is evolved. But these effects must carefully be distin- 
guished from those due to electro-chemical powers, or true electrolytic 
action, and must be carefully avoided when the latter are songht for. The 
effect just mentioned is occasinned by the formation of nitric acid by the 
chemieal union of the oxygen and the nitrogen of the air: the acid so formed, 
though very small in quantity, is in a high state of concentration, and therc- 
fore reddens the litmus paper, and decomposes the iodide. 

“ Jt docs not appear that Faraday was more successful than Wollaston in 
effecting a true electro-polar decomposition of water. We says, * there is 
reason to believe that when electro-chemical decomposition takes place, the 
quantity of matter decomposed is not proportionate to the intensity, but to 
the quantity of electricity passed; but in Wollaston’s experiment this is not 
the case. If with a constant pair of points the electricity be passed from 
the machine in sparks, a certain proportion of gas is evolved; but if the sparks 
be rendered shorter, less gas is evolveti; and if uo sparks be passed, there is 
searcely a scnsible portion of gases set free. On substituting solution of 
sulphate of soda for water, scarcely a sensible quantity of gas could be pro- 
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cured, even with powerful sparks, and almost none with the mere current; 
yet the quantity of electricity in a given time was the same in all these cases,” 
“I believe at present that common electricity can decompose water in a 
manner analogous to that of the voltaic pile. But when I consider the érue 
effect only was obtained, the quantity of gas given off was so small, that 1 
could not ascertain whether it was, as it ought to be, oxygen at one wire and 
liydrogen at the other. On substituting salution of sulphate of soda for pure 
water, these minute streams were still observed; but the quantitics were so 
small, that on working the machine for half an hour, 1 could not obtain at 
either pole a bubble of gas larger than a small grain of sand; and if the che- 
mical power be in direct proportion to the absolute quantity of electricity which 
passes, this ought to be the case.’ In paragraph 359 he says, ‘It is doubtful 
whether any common electrical machine has yet beea able to supply elec- 
tricity sufficient in a reasonable time to cause true electro-chemical decom- 
position of water.’ 

“ Mr. Goodman, of Salford, near Manchester, who has published a very 
ingenious essay on the ‘ Modifications of the Electric Fluid,” has, however, 
succeeded in decomposing water Jy current alone, and with unguarded potes.” 


We think it will be interesting here to give Faraday’s views of induction 
and conduction. “ According te this philosopher, both izducéion and con- 
duction ought to be considered the same in principle and action—every body 
appearing to discharge in a greater or less degree, which makes them better 
or worse conductors—worse or better insulators. He considers the first 
effect of an excited body upon neighbouring matters, to be the production 
of a polarized state of their particles, which constitute induction; and this 
arises from its action on the particles immediately in contact with it, which 
again act upon those contiguous to them; and thus the forces are transferred 
to a distance. If the particles can maintain this polarised state, then insula- 
tion is the consequence; and the higher the polarised condition, the better 
the insulation; but if the particles cannot maintain their polarized state, if 


they possess the power to communicate their forces, thea conduction occurs ;. 


and the tension is lowered, conduction being a distinct act of discharge be- 
tween neighbouring particles. Thus, as the higher the polarized condition 
which the particles of the body can assume, the better insulator is that 
hody; so is a body a better conductor in proportion to the inappetency of 
its particles to retain a state of polarity. The discharge which takes place 
between two conducting surfaces is termed disruptive; it is the limit of the 
influence which the intervening air or dielectric exerts in resisting discharge ; 
all the effects prior to it are inductive, and it consequently measures the con- 
servative power of the dielectric. It occurs not when all the particles have 
attained to a certain degree of tension; but when that particle which is most 
affected has been exalted to the subverting or turaing point, all must then 
give way, aince they are linked together, as it were, by the influence of the 
constraining force, and the breaking down of ooe particle must, of necessity, 
cause the whole barrier to be overturned. Jn every case, the particles 
amongst and across which the discharge suddenly breaks, are displaced—the 
path of the spark depending upon the degree of tension acquired by the 
particles in the line of discharge, The spark may be considered then, asa 
discharge, or lowering of the polarized inductive state of many dielcctric 
particles by a particular action of a few of the particles occupying a very 
small and limited space: all the previously polarized particles returning to 
their first or normal condition in the inverse order in which they left it, and 
uniting their powers, meanwhile to produce, or rather to continue the dis- 
charge effect in the place where the subversson of force first occurred,” 


Mr. Noad also says ;— 


Fig. 7, 


“Tt was with an apparatus constructed on the 
principles of the Leyden phial, that Faraday suc- 
ceeded in proving by the most decisive experiment 
that induction has a particular relation to the dife- 
rent kinds of matter throuyh which it is ererted. A 
section of this ingenious contrivance is shown in 
Fig. 7. @, a, are the two halves of a brass sphere, 
with an air-tight joint at 4, like that of the Magde- 
burgh hemispheres, made perfectly flush and smooth 
inside, so as to present no irregularity; ¢ is a coo- 
necting piece, by which the apparatus is joined to a 
good stop-cock d, which is itself attached either to 
the metallic foot e, or to an air pump. The aperture 
within the hemisphere f is very small: g is a brass 
collar fitted to the upper hemisphere, throngh which 
the shell-lac support of the inner ball and its stem 
passes; Ais the inner ball, also of brass; it screws 
on tothe brass stem ¿, terminating above by a brass 
ball B; 2, 2, is a mass of shell-lac, moulded carefully 
on to z, and serving both to support and insulate it 
and its halls 2, B. The shell lac stem Zis fitted into 
the socket g by a little ordinary resinous cement 
more fusible than shell-lac applied at m, m, in such 
a way as to give sufficient strengih and render the 
apparatus air-tight there, yet leave as much as pos- 
sible of the lower part of the shell-lac stem un- 

= touched as an insulation between the ball 2, and the 
aurrounding sphere a a. The ball 4 has a small aperture at n, so that when 
the apparatus is exhausted of one gas and filled with aaother, the ball 4 may 
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also itself be exhausted and filled, that no variation of the gas in the interval 
o may occur during the course of an experiment. 

“ The first substance submitted to examination was shell-lac, as compared 
with air. 

“ On making the experiment with all the care and attention that could be 
bestowed, an extraordinasy and unexpected difference appeared, and the con- 
clusion was drawn that the specific inductive capacity of shell-lac as com- 
pared with air is as 2 to 1. With glass a result came out, showing its capa- 
city compared with air tn be as 1°76 to 1; and with sulphur a result showing 
its capacity to be as 224 to 1, With this latter substance the result was 
considered hy Faraday as unexceptionable, it heing, when fused, perfectly 
clear, pellucid, and free from particles of dirt, and being mureover an excel- 
lent insulator. 

“ During the experiments with shell lac, Faraday first observed the sin- 
gular phenomenon of the return charge. We found, that, if, after the ap- 
paratus had been charged for some time, it was suddenly and perfectly dis- 
charged, even the stem having all electricity removed from it, it gradually 
recovered a charge which in nine or ten minutes would rise up to 50° or 60°. 
lle charged the apparatus with the hemispherical cap of shell lac in it, for 
about forty-five minutes, to above 600° with positive electricity at the balls 
hand B, Fig. 7, above and witbin. It was then discharged, opened, the 
shell lac taken out, and its state examined by bringing the carrier ball of 
Coulomb’s electrometer near it, uninsulating the ball, insulating it, and then 
observing what change it had acquired, At first the lac appeared quite free 
from any charge, but gradually its two surfaces assumed oppasite states of 
electricity, the coocave surface, which had been next the inner and positive 
ball, assuming a positive state, and the convex surface, which had been in 
contact with the negative coating, acquiring a negative state; these states 
gradually increasing in intensity for some time. 

“ Faraday was at first inclined to refer these effects to a peculiar masked 
condition of a certain portion of the forces, but he afterwards traced them 
to the known principles of electrical action. He took two plates of sper- 
maceti avd put them together, so as to form a compound plate, the opposite 
sides of which were coated with metal. The system was charged, then dis- 
charged, insulated, and examined, and found to give no indication to the 
carrier ball: the plates were then separated, when the metallic linings were 
found in opposite clectrical states. Hence, it is clear that an actual penetra- 
tion of the charge to some distance within the dielectric, at each of its two 
surfaces, took place by conduction: so that to use the ordinary phrase, the 
electric forces sustaining the induction, are not upon the metallic surfaces 
only, but upon and within the dielectric; also extending to a greater or 
smaller depth from the metal linings.” 

Mr. Noad in discussing the subject of chemical phenomena, page 196, says, 

“ Chemical Phenomena.—Before entering upon this intercsting branch of 
our subject, it will he necessary that we describe the new terms introduced 
by Faraday, and state his reasons for adopting them. According to the 
views of this celebrated philosopher, electro-chemical decomposition is occa- 
sioned by an internat corpuscutar action, exerted according to the direction 
of the electric current, and is due to a force either superadded fo, or giving a 
direction to the ordinary chemical affinity of the bodies present. He con- 
ceives the effects to arise from forces which are internal, relative to the 
matter under decomposition, and not external as they might be considered 
if directly dependent upon the polea. He supposes that the effects are due 
to a modification, by the electric current, of the chemical affinity of the par- 
ticles through or by which that current is passing, giving them the power of 
acting more forcibly in one direction than in anuther, and consequently 
making them travel by a series of successive decompositions and recomposi- 
tions in opposite directions, and finally causing their expulsion or exclusion 
at the boundaries of the body under decomposition, in the direction of the 
current, and that in larger or smaller quantities according as the current is 
more or less powerful. 

“ What are called the poles of the voltaic battery are merely the surfaces 
or doors by which the electricity enters into, or passes out of, the substance 
suffering decomposition ; Faraday hence proposes forthem the term electrodes 
from nAextpov and odos a way, meaning thereby, the substance, or surface, 
whether of air, water, metal, ar any other substance which serves to convey 
an electric current iuto, and from the decomposing matter, and which bounds 
its extent in that direction, 

“The surfaces at which the electric current enters, and leaves a decom- 
posing body, he calls the anode, aud the cathode; from ava upwasds, and 
odas a way,—the wuy which the sun rises; and xara downwards, and od0s a 
way,—the way which the sun sets. 

“ Compounds directly decomposable by the electric current are called 
electrolytes, from nAexrpov and Avw to set free,—to electrelyze a body is to 
decompose it electro-chemically ; the elements of an electrolyte are termed 
iöns, from wy, participle of the verb eu to go; anions are the iins which 
make their appearance at the anode, and were formerly termed the electro- 
negative elements of the compound, and cations are the fons which make 
their appearance at the cathode, and were termed the electro-positive elements, 
Thus chloride vf lead is an electrotyte, and when electrolyzed evolves two 
iöns, chlorine and lead, the former being an enion, and the latter a cation + 
water is an electrolyte, evolving likewise two iéna, of which oxygen is the 
anion, and hydrogen the cation: muriatic acid is likewise electrolytical, 
boracic acid on the other hand is not.” 

Another of Faraday’s grand discoveries is that of definite electro-chemical 


| action. In the experiments on this subject he proved that water, when sub- 
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jected to the influence of the electric current is decomposed in a quantity 
exactly proportionate to the quantity of clectricity which passes throngh it, 
whatever may be the variations in the conditions and circumstances under 
which it 1aay he placed, and this is generally trne of all electrolytic bodies. 
We regret that while on this subject we cannot give the interesting summary 
of results at page 209 of Mr. Naad’s work. i 

On the subject of the voltaic pile it is well knowa that Faraday has given 
his support to the chemical theory, and the evidence adduced by him has 
greatly contributed to its reception in this country. 

« The source of the electricity of the voltaic pile was made by Dr. Faraday 
the subject of the 8tb, 16th, and 17th series of his Experimental Researches. 
Having succeeded in producing electricity quite independent 
of contact, a plate of zinc (Fig. 8) was cleaned and bent 
in the middle to a right angle; 3 piece of platinum, about 
three inches long and half an inch wide, 4, was fastened to 
a platinum wire, and the latter bent as in the fizure. These 
two pieces of metal were arranged as shown in the sketch ; 
at x a piece of folded pbibulous paper, moistened in a solu- 
tion of iodide of potassium, was placed on the zinc, and 
was pressed upon by the end of the platinum wire; when, 
under these circumstances, the plates were dipped in tbe 
diluted nitric and sulphuric acids, or even in solution of 
caustic potash, contained in the vessel c, there was an im- 
mediate effect at x, the iodide being decomposed, and iodide 
appearing at the anode, that is, against the end of the pla- 
tinum wire. As long as the lower ends of the plates remained in the acid, 
the electric current proceeded, and the decomposition proceeded at x. On 
removing the end of the wire from place to place on the paper, the effect 
was evidently very powerful ; and on placing a piece of turmeric paper be- 
tween the white paper and the zinc, both papers being tacistened with a so- 
lution of iodide of potassium, alkali was evolved at the cathode against the 
zinc, in proportion to the evolution of iodine at the anode; the galvanometer 
also shawed the passage of an electrical current; and we have thus a simple 
circle of the same construction and action as those described ia the last 
lecture, except in the absence of metallic contact. ; 

«“ The mutual dependence and state of the chemical affinities of two dis- 
tant portions of acting fluids, is well shown ia the following experiments. 


Let P (Fig. 9) be a plate of platinum, Fig. 9. 

Za plate of amalgamated zinc, and y a a m 
drop of dilute sulphuric acid; no sen- a N 
sible chemical action takes place till { o 
the points P Z are connected by some y oe Z 
body capable of conducting electricity : 

then a current passes; and as it circu- 

lates through the fluid at y, decomposi- Fig. 10. 


tion ensues. 

“Tn Fig. 10, a drop of solution of P 
iodide of potassium is substituted, at 2, 
for the acid: the same set of effects 
occur; bnt the electric current is in 2 i E 
the oppnsite direction, as shown by the 
arrows.” 

He has also shown that electrolytes can conduct a current of electricity of 
an intensity too law to decampose them, and has given his support to the che- 
mical theory of galvanism. We wish much we could enter at length into 
Faraday’s views with regard to the magnetism of metals. He considers all 
metals as magnetic, in the same manner as iron, though not at ordinary tem- 
peratures or under ordinary circumstances. Tis opinion is that there is a 
certain temperature for each metal (as in the case of iron where it is well 
known) beneath which it is magnetic, aad above which temperature it is 
devoid of magnetic power. We thinks too that there is a relation betweca 


such point of temperature and the magnetic intensity, which the body can 
acquire when reduced beneath that point. 

Upon the subject of magnetism, Dr. Faraday, reasoning on the relative 
motions of the necdle and electrified wire, “ Conceived that the pole of a 
magnet ought to revolve ahont the conductor, and the conductor about the 
pole of a magnet, and hy the follawing ingenions apparatus he succeded io 
Fig. 11. 


proving this to be the case :—Into the centre of the 
bottom of a cup, as in the vertical section, Fig. 11, a 
copper wire e, D, was inserted, a cylindrical magnet 
n, $, Was attached by a thread to the copper wire c, 
and the cup was nearly filled with mercury, so that 
only the north pole of the magnet projected. A con- 
ductor, a, b, was then fixed in the mercury, perpen- 
dicularly over c. On connecting the conducting 
wires with the opposite ends of the battery, a current 
was transmitted from one wire, through the mereury 
to the other. If the positive current descended, the 
north pole of this magnet immediately began to ro- 
tate round the wire, a,b, passing from east through 
the south to west, i. e., in the direction of the hands 
of a watch ; but if the current ascended, the line of 
rotation was reversed. Conversely, a magnet was 
fixed in a vessel of mercury, and the conducting wire 
hung from a hook ahove it, the end just dipping into the fluid; the electric 
current being then transmitted through the moveabl ¢nductor, Faraday found 
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that the free extremity instantly began to revolve round the 
pole of the magnet, in a direction similar to the last. A 
good contrivance for exhibiting this is shown in Fig. Meg” 

To conclude— 

“ The direction of the current of electricity which is ex- 
cited in a metal when moving in the neighhourhood of a 
magnet is shown to depend upon its relation to the magnetic 
curves. Faraday, with his usual happy method of illustra- 
tion, has given us this popular expression of it. Let A B, 
Fig. 13, represent a cylinder magnet, A being the marked, 
and B the unmarked pole; let P N, be a silver knife-blade, 
resting across the magnet with its edge upwards, and with 
its marked or notched side towards the pole A; then in 
whatever direction or position this knife be moved, edge 
foremost, either about the marked or unmarked pole, the 
current of electricity produced will be from Pto N, provided 
the intersecting curves proceeding from A, abut upon the notched surface on 
the knife, and those from B Fig. 13. 
upon the un-notched side; or 
if the knife he moved with its 
back foremast, the current will 
he from N to P, in every pos- 
sible position and direction, 
provided the intersected curves 
abut on the same surfaces as 
before. A little model is easily 
constructed, by using a eylin- 
der of woad for a magnet, a 
flat piece for the hlade, and a 
piece of thread connecting one 
end of the cylinder with the other, and passing through a hole in the blade 
for the magnetic curves ; this readily gives the result of any possible direc- 
tion.” 

We must abserve that Dr. Faraday has given to the world a laborious 
work, entitled Experimental Researches on Electricity, embodying the results 
of the papers he published from 1831 to 1840, and he is a constant contri- 
butor to the Philosophical Transactions of the Royal Society, and to the 
scientific periodicals. 


— 


DESIGNS. 


Original Geometrical Diaper Designs. By D. R. Hay, Decorative 
Painter to the Queen. London: Bogue. Part I 


Those who take up this work must closely attend to its title, for it 
purports to give no more than what it does give, geometrical diaper 
designs. Those therefore who may fancy that they are to have ex- 
amples of general decoratlon will be disappointed, and have only 
themselves to blame. The restriction of the work to diaper designs 
shows the importance which is beginning to be attached to decoration 
in this country, a movement which bas been ina great degree for- 
warded by Mr. Hay himself, and before which mavement it would 
have been quite hopeless to have expected a work on a single branch 
of decoration, and still more hopeless to have bronght it out. As it 
is there are many who will look at Mr. Hay’s lines and circles, and 
marvel what there can be in them, or why people shonld ever buy 
such worthless trifles. Design however in na department can be safely 
neglected ina commercia! country, and still less in this country, where 
we have suffered and are yet suffering in a high degree the conse- 
quences of our disregard for art. The mechanical genius ef our 
countrymen, their unequalled manual skill avail us nothing, the mo- 
meut any degree of taste is required in the production uf a marketable 
article, and we have as it were abandoned many of the most Incrative 
branches of manufacture to foreigners who labour with our own ma- 
chinery. The foreign trade of France in mannfactured goods entirely 
consisis of articles of taste, fine silks, fine cottons, jewellery, orna- 
ments, stained paper and decorated articles of every description, of 
which they have the monopoly in foreign markets. So it is with the 
Swiss, the Prussians, the Belgians, and other competitors, they exist 
mainly by our ignorance and our neglect, at the same time that they 
absolutely import largely into this country. The consequent loss is 
not to be reckoned by thousands or hundreds of thousands, but by 
millions, which, had we the requisite instruction, might be spent in 
the employment of our own operatives of every description. Here 
too we see that this is no matter, dependent for its importance on the 
whims of connoisseurs, or the fancies of dilettanti, but one which 
affects all classes of art. In truth the Nasmyths, the Bramahs, the 
Rennies, have a much deeper interest in it than Sir Martin Archer 
Shee or Sir Richard Westmacott; the latter indeed have rather a 
jealousy as to the field of art being still more overcrowded, but it is 
evident that if we increase our production of textile or other fabrics 
in the same ratio must a demand be created for steam engines, for ; 
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power looms, and for the various machinery by which mannfactures 
are in this country carried on. With the same feeling, we say, it 
is a matter of interest even to the machine makers that sound in- 
struetion in art should be given in the senools of designo. Shey form 
their pursuits, and with the idea, as they imagioe, of benefiting their 
own workmen, have a prepossession fur mechanical drawing, drawing 
from objects 4 la Butler Williams, and all the various artificial cork- 
swimming contrivances which convert designs into a matter of rules 
and compasses, On the other hand we maintain that they have the 
strongest interest in supporting instruction in design on the basis of 
art, and we hope that in Manchester, Glasgow, Liverpool, Edinburgh, 
Neweastle, Birmingham, and other places, the machimsts will not ouly 
be forward in subscribing to the sehvols of design, but that they wall 
be foremost in promoting the due cultivation of taste in design, which, 
although it is to be aided by geometrical study, can never be attained 
onsuch a basis. The independent instruetion of the eve is the grand 
thing, and lines and compasses so far from effecting that absolutely de- 
tract from it most seriously. Nay so strongly do we feel this that we 
say it is better for the mechanical draftsinan himself to begin with the 
delineation of the human figure, and that he will profit wore by such 
studies in his own braneh than he would under the ordinary enrriculam, 
Here however the change is hopeless, for if you conld convince the 
employer, you cin never convinee the self-satisfied mechanie, whose 
preconceived ideas are an invincible obstable. 

it is with sueh impressions of the importance to all classes of our 
readers of the study of design, that we are pleased to see Mr. Hay’s 
work as one useful in itself and gratifviag as an evidence of tne pro- 
gress whieh has been made, ‘These designs are intended for the use 
of decorative painters, weavers of carpets, damasks and shawls, 
printers of ealieo, paper stainers, stained glass manufacturers and 
others, and will, we have little denbt, prove of value, for Mr. Hay has 
paid particular attention to this braneli of design, which is of extensive 
applieation,andas to which few accessible exain slesexist. Furthe classes 
to whom it is addressed 1t is essential that such a work should be ma 
cheap form, aud in this respeet Mr. Hay has not been negleetful, while 
it will from its intrinsic interest prove an attractive work fur the study 
and the drawing room. Each plate is of a large foolseap size, and each 
design in duplicate, one plate being an outline and the other with tinted 
compartments. The outline plates will of course be found useful for 
filling up as eolunred patterns in diferent branches of decoration, and 
we should reeommend Mr. Hay to publish the outline plates in a 
separate form for this purpose. The filling us of these plates in 
colour may be made to serve asa very useful study both for private 
students und in sehouls of design. A very goud exercise and an ap- 
propriate means of competition would be to require the emblizoning 
of a plate in a partieular key colonr, say blue, or orange, or purple, 
from whieh competitions great advautages would acerue, fur uecord- 
ing to the relative taste aud instruetion of (he pupils, many diversities 
of treatment would result, which would become the subject of eom- 
ment and the means of improvement. 

Prefixed to the present part is the commencement of an essay on 
ornamental design, which has many points of mterest, and which sub- 
sequently is to be directed tu the disenssion of the practical paints of 
decorative study. In the following extract from tlis essay, we fully 
eoneur, and we think miny will agree that its appheability to archi- 
teeture is not its least merit. 


“There has been much said and written upon purity of style, and it 
may sturtle some tosee it asserted, that this has had only vue tenueney, 
and that has been to retard the progress of the art of ornamental de- 
sign in this conntry. But many of the hinds of ornament called styles 
being themselves impure, in so far as they are destitute of the first 
principles of beanty, a servile adherence to them is not only a very 
questiunable kind of purity, bat caleulated to corrupt the taste, while 
it retards originality of conception. 

“jf an ornamental desiguer were asked to imitate another in the 
same profession, he must either be conscious of his own inferiority, or 
feel his reputation compromised by the request. And the same my 
be said of any other profession where conception or originality of de- 
sign is required, to constitute excellence. If a poet imitates the 
works of another poet, be thereby acknowledges his owu inferiority; 
and so does the artist who copies the work (either ancient or moders) 
of another artist. But in neither ease ean the works copied coustitute 
or supersede the laws or first principles ui arte ‘lhe greatest merit of 
all woiks of art, either in poetry, music, painting, or sculpture, con- 
sists in their being unlike the style of any that have preceded them; 
for there are no limits to the inventive powers of genius; and mdeed 
it is only invention and originality that prove the possess.on of that 
divine gilt. But the mode of proceediug ia regard to tuition in the 
ornamental arts bas, in this counirv, been of a very opposite 
character. What nas hitherto been understood by purity of style, is 
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nothing more than servility of copying, and if we were lo inquire very 
closely into the origin of what are termed styles of ornament, we 
should find their claims to this distinction to rest on a foundation of a 
very slight and unsatisfactory kind.” 


Before we leave this subjéct, we may remark that we are glad to 
hail the formation of a Sveiety for the Prumotion of Decorative Art, 
for much good must acerue from such an institution. It will tend 10 
mike deevrative art a respeetable pursuit, and respectability, as a 
matter of political economy goes a guod way towards cheapness, and 
it will be the means of strengtheniug good impressions and diffusing 
new ideas. Jt will alsu, we hope, serve to brush up other depart- 
ments of art. ‘The arehiteet, the painter, and the sculptor, want the 
exereise of a wholesume influenee upon them, until they duly feet 
which they will never put forth the energies which, as Englishmen, 
it behoves them to exhibit, nor leave the fleshpots of Egypt, the ser- 
vile imitations of the works of autiquity. What dwarfs do even our 
mighty appear when we come to compare them in any respect with 
the great men of old. Onr people have no love of wisdum for her 
own saké, a love of her as a holy thing, but all they care about is just 
the smallest amuunt of knowledge in their own particular pursuits that 
will give them a money-nongering proficiency. Where are we to 
look for a Michael Angelo—uarehiteet, sculptor, poet, engineer, anato- 
mist, mathematician, great in every pursuit; and who has acquired 
fame in each where a Leonardo da Vinci, whuse engineering dis- 
coveries were not less adinirable than his pictorial triumphs, where a 
Titian, a Raffaelle, a Rubens, an Alonzo del Cano, a Holbein, men who 
considered art a Catholic pursuit, wbo not merely acquired manual 
profieieney in every braneh of it, but thought it could not adequately 
be studied, if literature and science were neglected, men who coim- 
manded esteem by the extent of their aequirements, were entrusted 
with the most varied employments, aud looked up to with respect as 
the rightful ministers of the public, wherever the highest degree of 
instruetion, and the must extraordinary talent were to be displayed. 
To such a mean pass, have, we come that painters are regatded as 
next to musicians and actors, that class whieh has the least sympathy 
with learning, and areliteets, defeated in every competitivo, are 
threatened, with invasion hy the engineers. lo seek a painter who 
could read a page ot Homer would be a hopeless task; to find one 
deceut'y acquainted with our own literature, or our own history, would 
be searcely more easy. We need hardly say that art has suffered 
much from these facts, art and learning have become dissociated, and 
art has become a pouor relation, so neglectful of appearances as not to 
eommand respect. Undoubtedly one main reason why you have not 
lecturers in art at Loudon, Oxford, or Cambridge, is because you have 
not gut painters, seulpturs, or architects, who have the decent rudi- 
ments of letters tu qualify them for the task they wuald have to per- 
form, What an expositor of Homer, of Suphveles, vr Herodotus, 
would he be who could not read him, and how eould one, fathoms in 
uequirements below the dullest freshman, command respect. Lec- 
tures from sueli men wou.d be farces, in whieh students would be 
more eceupied in eritieizing the ignorance of the exlibttors than in 
aequiting any other degree of instruction from then. We have heard 
attempts within a metropolitan college, aud we must say they were siek- 
ening. it 1s very true, the lectures were not attended by the body 
of the college, or there would have been much to disgust. Nuw, 
it is under these circumstances, we eoueeive any kind of brushing up 
will do good, and even the bumble students of decorative art, having 
healthier sympathies, and a greater luve ior knowledge, will be able 
to read a useful lesson to therr sophisticated superturs. We sineerely 
hope this wiil be dune, fur we wish well to art, and should not have 
laboured so many years for its advancement, il we had uot felt that 
there we the elements of improvemeut, and that art is nut at the pre- 
sent moment duly pursued, nur its pussessurs in that elevated post- 
tion wineh, from the right exercise of their acqairemeuts, they would 
derive. 


RAILWAY ADMINISTRATION, 


A Letter to the Right Hon. W. E. Gladstone, M.P., President of the 
Board of Trade, on Railway Legislation, “ Nitor iu Adversum.” 
London: Nickisson, S44. 


We have seldum seen a more masterly exposition on the subjeet of 
railways than is to be found in this briel pamphlet; il, therefore, we 
dissent [rom its reasonings and the remedies it proposes, it is because 
we draw different conclusions from the same premises, aud regard 
premises upon which our author has not argued. At a time wli u rant 
and eant are so prevalent with regard tu railways, and a pretext is 
earnestly suuglit to hunt them dowu, it is matter of great consolation 
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to find an advocate so stanncli come forward to defend them, one ear- 
nest to do them due justice, at the same time too impartial to defend 
their errors. ‘Those, however, who have deeply studied the subject, 
and been intimately connected with them as our author has heen, 
know that railway bodies have been much more sinned against than 
sinning, and will feel cautious in what way they interfere with an 
institution which has shown and possesses such elements of good. 
The railway system of England is both a moral and physical pheno- 
menon of the age. A connected chain of public ways extending over 
1800 miles, and in the construction of which 60 millions sterling have 
been embarked, the largest sum ever vet applied in any country in 
bulk to any other purpose than that of war, naturally excites attention 
to the colossal magnitude of the enterprise, but the mural features are 
still more deeply interesting. Not only has this vast sum been raised 
by private means, and expended under private direction,*but difficul- 
ties of the most serious character have had to be contended with. At 
every step experience had to be acquired, invention exerted to over- 
come difficulties and establish new precedents, the immense amount of 
money required and expended, enhanced the cost of procuring it, and 
the price of every kind of labour and material. No colony, no new 
political institution, was ever formed with such difficulties and such 
success as the railway system; financiers, engineers, contractors, hod 
to be created, while, as we have said, the very vastness of the works 
lave enhanced the cost of their execution. It is well, at the present 
time, and with our present experience, to turn round and say the rail- 
ways could have been executed for jess. It is true if, as our author 
says, there had been no parliamentary contests, no law, no extravagant 
landed compensation, that much might have been saved, but we are 
not quite so sure as he is that the future lines to be executed will cost 
only the present moderate rate, and we deny, therefore, the propriety 
of measuring things by the present standard. At this time money is 
abundantand interest low,so is the price of labour and materials, and as 
many contractors have been ruined, and none have too much work, a 
line can be let at a very low price. Prices are however rising, aud 
will rise; labour will cost more, timber will get up, iron double in 
price, to say nothing ofa crisis by and bye, and the serious consequences 
of depression in the money market, which it is in the nature of events 
to bring about from time to time. We would not have contractors or 
engineers blind to these facts, for it was to such facts that many diff- 
culties were owing at a previous period. The much vilifiedestimates of 
Stephenson, Brunel, Rastrick, Braithwaite, &c., were founded upon 
works actually executed, but, in the interval, a most serious difference 
in prices was created by the number of contracts in the field. While, 
however, we expect prices to rise asa matter of course, we do not 
anticipate the serious excesses of the old system, because many of the 
difficulties have been overcome. In the infancy of the railway system, 
as the development of traffic was not foreseen, so neither was the cost 
of stations duly provided for, then it must be remembered that in 
those days contractors were not used to works so gigantic, and were 
not so competent to undertake them. Now, the weight of locomo- 
tives is ascertained, and the rails will not have to be increased in 
weight 50 per cent. above the estimate, as was the case previously in 
consequence of the experience gained in the course of the working. 
Now, many and economical arrangements are well known, people are 
not afraid to lay down timber bridges, as to which formerly much pre- 
judice and misconception prevailed. 

We say that this experience, now so advantageous, had then to be 
gained and to be bought at every step, and that the old system instead 
of being chargeable with blame, is deserving of the highest degree of 
praise and admiration. Few kuow the burthen which weighed on the 
minds of railway managers in those days, and rarely have exertions so 
great been made, and received so little appreciation. Our author 
graphically describes the difficulties of the panic. 

“Still worse was the condition of some other lines two years later. 
The commercial embarrassments that weighed so heavily upon the 
country bent them to the ground. The proprietors were totally 
unable to answer the calls upon thein. No credit could be given—no 
money. could be obtained. Contractors failed —works were stopped— 
loans were raised at usurious interest—capital was provided at a 
sacrifice of one-third of its amount. Whatever censure boards of 
directors deserved in other matters, at this time they stood forward 
mantully to face the storm. Many of them supplied large sums from 
their individual resources, and pledged their credit to a frightfulextent. 
They risked ruin for the benefit of their fellow-proprietors, which 
they never would have hazarded for their own. Few know the 
perilous state of some of these now fluurishing concerns, vr of the 
anxious days and sleepless nights of those who had to provide the 
sinews of war, to uphold a sinking credit, and ward off impending 
bankruptey and ruin.” 

We disagree with him, however, as tc railway directors pushing on 
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the works at any cost, because they were deeply imbued with the 
gambling spirit of the day. They pushed on the works as a matter 
of financial necessitv, to which they were in the strongest degree 
urged by their proprietors. To the bulk of the then holders on the 
realization of a traffic and a dividend depended the tenure of their 
property, often whether they were to be rich men or beggars. When 
the panic came the resources of many became inadequate to meet the 
heavy calls; they had to borrow or to bold on by any means. To go 
into the market and sell was ruin, to hold was their only chance, 
until the opening of some portions of the line made their shares a 
better security, or until the subscription of two-thirds of the capital 
enabled the companies to postpone the calls, and to raise money on 
debentures. Any sacrifice of capital to gain time was preferable to 
throwing shares on the market, where scarcely any description of 
property was at par, while the perils of forfeiting everything by 
non-compliance with the act of parliament made shares without a 
traffic totally unavailable as a security for raising money. When all 
these circumstances are taken into consideration, railway managers 
will not be censured for excesses of estimates, which circumstances 
alone produced. 

The evils produced by the legislature the pamphlet before us well 
shows, it particularly dwells on the legalized extortions of land- 
owners, and the prohibitions of level crossings vf common roads, 
which, of course, it proposes to remedy. 

We have now, therefore, to consider the present state of the 
railway interest. We have so many hundred miles of railway, 
costing so many millions, and as a new institution has arisen, new 
public wants have been created, first and foremost of which is cheap 
travelling. Ina national point of view there can be no question upon 
this subject; cheap travelling is in the highest degree desirable: how 
is it to be obtained? Every one has his remedy; and the legislature 
is called upon by many well-meaning individuals to ent the Gordian 
knot, and to buy up the whole of the railways: others, among whom 
our author is one, propose modifications of this principle. For our 
own parts we are most free to admit, that on the leading lines of 
traffic the charges for travelling are absurdly high, and the accommo- 
dation for the labouring classes totally inadequate; still we are in- 
clined to say that it is better to let the matter alone than to legislate 
upon it. The mischief hitherto has been in legislating for questions 
of public enterprise, imposing restrictions and giving privileges, 
which are the fertile sources of mischief, and we anticipate little good 
therefore from any legislative remedy, the most efficient in such cases 
being in our opinivo to legislate as little as possible, but to proceed 
upon the broad economical principle of leaving industry to regulate 
itself. Notthat we doubt the right of the legislature to interfere in 
this specific cuse or in any similar case. Apart from the question of 
rails and locomotives, shares and shareholders, the railway system is 
an institution having the same public relations as a bank, a college, 
an hospital, or a public honse, ant in which any rights of private pro- 
perty exist subordinate to the public objects. On the equity of the 
case, it must be remembered, that if railways have been allowed a 
maximum fare, it was on the express condition that any body should 
be allowed to compete with them on their own lines. This, however, 
is found to be injurious to the public, and the legislature have, there- 
fore, the equity of requiring some other equivalent security for a rea- 
sonable rate of fare. Our ground for letting the railways alone on 
the subject of fares is, that it is more remunerative for railway com- 
panies to charge low fares than it is to charge high fares, and that 
this principle is making satisfactory progress, and must and will be 
adopted by all companies—The following observations from a very 
able article in the Railway Record, will be read with interest. “A very 
large amount of manufacturing business has been created by the rail- 
way system, for the supply of railway stuck, and this will be ever on 
the increase, not merely for England alone, bot for her colonies, and 
for foreign lands. We are prepared to see railways rise in value, in 
the same proportion that canals have risen. For although it be true, 
that the price of making railways hus been reduced very low of late, 
it is quite certain that, with increasing traflic, those prices will rise. 
When railways shalt commence in the East and West Indies, in Aus- 
tralia and China, English capital will find so many vents, that the in- 
tense existing competition will be lessened, and assuredly the value 
of land will rise as our population thickens. The greater the num- 
bers of the community the more valuable will the roads become. Eng- 
land will be virtually the metropolis of the continent, by means of free 
communication throughout all lands. 

“Nothing can deteat railway prosperity, but, at the same time, 
nothing eau check it so much as injudicious bigh fares. We cannot 
tvv strongly insist on this point. The increase of expenses in railways 
is great in proportion to the diminution of traffic, und the increase of 
tratie is followed by a very slight increase of expenses on the annual 
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amount, while the proportionate decrease is very great. People are 
gradually getting used to travel, the circle continually widening, and 
as they get used to it, it becomes a necessary of life. They can no 
more do without it, than they can forego their provisions. But they 
must be inoculated to it, and this inoculation will not take pluce while 
they are frightened by high fares. We are of opinion that it would 
be a wise thing for Railway Companies to establish some rule in 
lowering their fares in proportion to the increase of their passengers. 
lt is the largest number that will pay best, in all cases, and we appre- 
hend that the lowest fares will also pay best, unless where the number 
of passengers is limited.’? The author before us certainly does not 
go far enough for us in his proposed legislation, for he is content to 
have open third class carriages at 9d. per mile attached to all trains, 
Now we think as a matter af public health it is desirable that all 
trains should be covered as in Belgium, and that sufficient distinction 
in comfort will always exist hetween the several classes of carriages. 
Third class carriages should be provided with seats, covered with 
tarpaulin, and have curtains; and second class carriages be first class 
carriages without the cushions, In practice this arrangement has 
worked well, and will work well. On short omnibus lines, however, 
open stand-up carriages do no harm. On all lines a step remains to 
be taken, which may be pursued with advantage, we mean the run- 
ning of slow, cheap trains, going at the rate of some ten miles an 
hour. Such trains can be worked much cheaper than high speed 
trains, and there are large classes of the public to whom time is of 
less importance than money, females in particular. All these things, 
bowever, may be safely left to experience, and experience is beginning 
to show that a high fare is the wrong system for extracting the 
greatest revenue from a railwav. The cheap fare system is satisfac- 
torily progressing, and will establish itself without legislative aid. 
A great many experiments are also being made as to excursions, 
return tickets, weekly, monthly, season and yearly subscriptions, the 
results of which are promulgated by the railway press to the general 
information. Here, too, we may observe, that it is not one of the 
least remarkable features of the railway system, that it has created a 
press, by the competition and energy of the members of which a de- 
gree of information is diffused which has been productive of the 
greatest benefits, and which under no central administration could 
exist. By the means of this agency apwards of a hundred reports of 
directors and engineers are yearly brought under the scrutiny of the 
great body of railway capitalists, while the comments of the share- 
bolders at the meetings are recorded at a length, and with a de- 

ree of accuracy only surpassed by the reports of the Houses of 

arliament. This is totally independent of the weekly communica- 
tion of every kind of intelligence, and the keen investigation of a 
number of editors experienced on the subject, and solely engaged in 
such discussions. lndeed it is not one of the smallest marvels of the 
railway system to see one of these papers with more than thirty of 
our pages of close type recording the minntest details of railway 
management, and the most trivial observations of the humblest share- 
holder or official, for the perusal of many handred railway directors, 
secretaries, engineers and functionaries. The loss of such auxiliaries 
consequent on the centralization of the railwavs by government, would 
deprive us of an engine of improvement which no other machinery 
could supply, even supposing the government to be willing at its own 
risk to keep up for the benefit of its functionaries a Railway Journal, 
Railway Record, for even if it found the money it could not tind 
the materials. Seeing the influence which this press has in the dif- 
fusion of intelligence and the propagation of truth, we are quite 
satisfied that the directors still holding out against low fares will not 
be for long. 

The grand remedy, however, we think lies in improving the ar- 
rangements for obtaining Acts of Parliament. This our author has 
also turned his attention to, but we think he has not struck at the root 
of the evil. In common with many other individuals he has the cus- 
tomary horror of projectors and share jobhers, and for the sake of re- 
medying any evil connected with share jobbing, he is willing to sacri- 
fice the interests of the community. We say give every tacility for 
vbtaining acts of parliament for railways, harbours, docks, bridges, 
and all useful works, take no trouble about whether the work will pay, 
or whether the parties have money to carry it on, leave them to look 
after that themselves, and do not fur the fear of encouraging share 
jobbing prevent people from carrying out uselul works. Let such 
parties also have the power of raising as much money as they can 
upon the works, and let the parties lending the money look to their 
own investigations for the security and not to the legislatnre. We 
know these are views diametrically opposed to the prevailing prac- 
tice, but let them be canvassed and they will be found tu be right. 
Depend upon it, the more trade is left to regulate itself, and the more 
it is carried on by private enterprise, the better. The public is very 
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well able to protect itself, and to form its own judgment as to the ad- 
visability of an investment without any legislative aid on the score, 
which after all is totally erroneous—for have not many of the lines 
guaranteed by parliament to pay five per cent., been for years without 
a dividend, and others on the contrary surpassed all parliamentary caleu- 
lations. As to the bubble companies, we have uo fear on that head ; 
West Middlesex swindlers miy exist as they have existed, but a whole 
community is not to be fettered to prevent the perpetration of crime. 
Give every facility for obtaining railway bills, relax the standing 
orders, do away with all deposits, and you need entertain no fears 
about existing lines charging high fares. Here, tov, we may observe 
that nothing could be more absurd than the doctrine lately held in the 
legislature that no new line should be authorised to compete with an 
existing railway, for the more railways the better for the public at 
large. The idea, too, of the vested interest of a railway in the traffic 
between particular towns is supremely ridiculous, for it is evident 
that it did not regard the vested interest of the turnpike road it 
superseded. No one can have a vested interest in abuse, and it is an 
abuse to subject the public to a high rate for travelling, when they can 
be carried more cheaply. 

The suggestions of the author, that the 5 per cent. government tax 
on railways might be appropriated as a tax for buying them up, is an 
exceedingly good one, and we think such a fund might be advan- 
tageously applied in the gradual purchase of shares at the market 
value without involving any great interference with the grand prin- 
ciple of private enterprise, for after all, what we have to look to is not 
what we shall do with the present railways, but how we shall keep up 
the national energy, by which such great works have been prosecuted 
and by which still greater things can be effected in our own country, 
and in our vast colonial empire. 


Ricerche sul? Archilletura piu propria dei Tempi Cristiani, e Appli- 
cazione della medesima ad una idea di Sostituzione della Chiesa 
Cattcdrale di S. Giovanni in Torino. Det Cavaliere Luigi Canina. 
Roma, 1843, gr. folio, con 58 Tavola. 


‘Luigi’ seems to be a baptismal name of good omen for architects? 
it being that of three of the most eminent modern Italian ones, Cagnola, 
Canonica, (very recently deceased), and Canina, The last has con- 
tributed largely to the literature and history of architecture, first by 
his “Architettura Antica,” (1832, &c.,) and now by this second 
splendid folio work, whose full title we have given above. While the 
work itself deserves the epithet magaificent, there is something even 
princely—not at all likely te be imitated in this country—in the mode 
in which it is given to the world; the term “given” being to be un- 
derstuod literally, since all the copies are for private donations and 
presents. That there should be none at all for sale, is, however, to 
be regretted; still the bringing out so costly a work—all the more 
costly in proportion as the impression is a limited one, contrasts more 
strikingly than flatteringly with the niggardly trading-like doings in 
this country on the part of opulent professors and patrons of art. In- 
stead of presenting his medals and coins either to the British Museum 
or to one of the Universities, to be there deposited as the Devonshire 
Coliection, one of the wealthiest of our English Dukes, sends them to 
an auctioneer’s sale-room,—perhaps because he has found a royal 
visit to be a very expensive sort of hononr.—This, however, is an 
apart, which the reader is not obliged to notice. 

In regard to this new work of Canina’s, we are sorry to be obliged 
to confess that we cannot speak of it from perusal or autopsy, but can 
report of it valy according to what is said by a foreign journalist, who 
has had an opportunity of inspecting a copy deposited in the Univer- 
sity Library at Leipzig. iad we ourselves been able to obtain a sight 
of it, we should most assuredly have made a somewhat different use 
of the opportunity, fur we should have paid especial attention to the 
Canina’s own designs for a new Cathedral, which, it seems, it is in 
coutemplation to erect at Turin, in the immediate vicinity of the 
Royal Palace, in lieu of the present old one of San Giovanni; which 
is all the information the journalist affords us on the subject, since he 
does not even so much as say if these designs are a mere volunteer 
projét on the part of the architect, or were prepared in consequence 
of an intimation that his ideas would be acceptable. As to what they 
really are, we are left entirely in the dark, not a single particular of 
any kind, relative to them, being stated in the journal we speak after; 
—nothing even to convey so much as some general idea; not even a 
syllable expressive of either approbation of, or dissatisfaction at, this 
attempt to revive the Basilica style, vr that of the early Ecclesiastical 
Architecture of Italy, in a modified form, so as to adapt it for churches 
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at the present dav, in preference to the style which has been in vogue 
in that country during the last three or four centuries. 

This silence on the part of the reviewer does nut augur very favonr- 
ably for the merit of Canina’s designs: at any rate, it would seem that 
those plates are the least striking of all inthe volume; vet it certainly 
would have heen interesting to learn low far the original character, 
as shown in the historieal examples of that class of buildings, which 
forms the subjects of the other plates, had been retained and kept. 

Whether the chapters on the subject of the Basilicas which are 
brought forward as examples, contain anything new in the way of 
historical information, or aught instructive in tke shape of original 
comment, is also one of the reviewer's secrets. Still we do not sup- 
pose there can be mnch in regard to fresh information—unless Canina 
has entered unusually fully into the subject; because it has been 
treated at considerable length by Bunsen, in his text to Gutensoln 
and Knapp’s “Basiliken des Christlichen Roms; and by Mr. Gally 
Knight in the introduction to his splendid pictorial and antiquariin 
work, entitled “The Ecclesiasticil Architecture of Italy.” Founded 
upon this last mentioned publication, is a paper in the current number 
of the “ Westminster Review,” headed the “Bastlica style of Archi- 
tecture,” which enters into a consideration of that style—its elements, 
qualities, and capabilities; and recommends the application of it 
among ourselves. We confess that it does seem to us far better 
suited for adoption at the present day, than the first Early English or 
Lancet style, which is now so greatly affected, although its comparative 
cheapness seems to be its chief, il not its sole recommendation. Most 
assuredly this last cannot be received as the perfection of the pointed 
style, more especially when—as is generally the case—the degree of 
finish it admits of is not kept up, but its details are so slurred over 
that all qualities disappear save thcse uf meagreness, tameness, and 
insipidity. Much more, we conceive, might he made of the Basilica 
style, particularly for interiors; we say “made of” it, because it 
requires some mind to be brought to it, and not merely taken and 
cupied just as it is found. 

Canina, we are told, is disposed to classify early Ecclesiastical 
Architecture, into three leading divisions or families: viz., 1. The 
Eastern, or Byzantine, strictly so called; 2. H'es/en, or Romanic 
Byzantine, otherwise termed—and not withont great propriety— 
Lombardic; 3. The Northern, the Pointed or Gothic style: lurther, 
however, our deponent sayeth not. 


The Architectural Nomenclature of the Middle Ages. 
Wits, M.A.. F.R.S., &e. 


In this essay, which forms the ninth number of the pablications of 
the “Cambridge Antiquarian Society,” Professor Willis has treated, 
in a manner entirely new, a subject of great interest to the architect. 
In connexion with the study of the architecture of the middle ages, it 
is impossible to appreciate too highly the numerous existing docu- 
ments relative to the original construction of the buildings of that period, 
and considering how long snch documents, and the works of our old 
writers, have been in request as a means of illustrating the antiquities 
of Engtish architecture, it is extraordinary how little has hitherto been 
done in good earnest toward the indispersable measure of collecting 
and explaining the technical terms with which they abound, and which 
are indeed their very pith as regards this purpose. The fact is, the 
course of study requisite to conquer the difficulties of reading and con- 
struing the jargon of ancient MS. rolls, is seldom to be found in union 
with the practical knowledge necessary to digest and apply them, and 
when documents of this nature have, from time totime, found their way 
tothe public, it has too often been in forms so cruile and imperfect, as 
to have rendered * b/ack-/etter man” almost a term of reproach. The 
labours of Professor Willis in the essay before us, differ from those of 
either the cnllector, the glossarist, or the etymologist. “My object, 
in the following pages,” says the anthor in his preface, “has been to 
draw ap an account of the mediaval nomenclature of architecture, as 
far as it can be deduced fiom the remaining documents, and from the 
comparison of them with existing buildings. The words are princi- 
pally to be found sn iodentures and aceounts relating to the expenses 
of buildings and monuments, which are necessarily expressed im the 
language of workmen. Other terms, but not so strictly technical, 
may be picked out of the monastic chronicles and biographies. Several 
well-known collections of these terms have been already made, of 
which the first strietly architectural one was that of Mr. Willson, 
appended to Pugi’s “Examples of Gothic Architecture,” in 1923, 
and whicli is a most admirable performance, to which 1 am under great 
obligations. But many documents have eome to light since the ap- 
pearance of this Glossary, and the subject has been more closely in- 
vestigated. Also, the alphabetical form of these collections is not the 
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best adapted for the illustration and comparison of terms like these, 
which are commonly of a strange and capricious kind, defying the 
usual processes of etymology, and some of whose meanings can only 
be deduced by collating every passage that contains the term, and 
comparing it with the entire nomenclatnre of the architectural member 
in question.’ And he adds in conclusion, “that he proposes vot to 
construct a complete nomenclature, but to elneidate these words that 
either remained in obscurity, whose meanings were doubtful, or which 
had been misapplied.” 


The first chapter, and not the least interesting, is on the nomen- 
clatore of toonktings, and is principally directed to an examination of 
the terms to be found in the “Itinerarium of William of Worcester,” 
the most complete specimen of the nomenclature of the mediaval 
mouldings which nas been preserved to us. This work, the MS. of which 
is preserved in the Library of Corpus Christi College, at- Cambridge, 
contains, among other interesting matter, a detailed description, illus- 
trated by diagrams, of the dvorways of the Churches of >t. Marv 
Redcliff, and St. Stephen. at Bristol; but althongh this work has been 
in print ever since 1778, and has been abundantly used as an authority 
by glossarists, no one has hitherto thought of comparing these descrip- 
tions with the existing buildings. Much new light has resulted from 
the employment of this process by Professor Willis, the accuracy of 
whose deductions from this soarce are confirmed in a very remarkable 
manner. Amoug other particulars relating to Redcliff Church, noted 
by William of Worcester, we are told that the tower pier contains 
103 members, a statement which appears to be in perfect conformity 
with the fact. 

From the explanation of the medizval names of mouldings, Professor 
Willis passes tu those in use at the present day. It might be sup- 
posed that at the “renaissance’’ of the classicai style of architecture, 
either that the old words would have been appropriated, or that they 
would have been exchanged for classical terms, but this is by no 
means the case. The history of the present nomenclature isso curivns 
that Professor Willis traces it at some length, and shows it to be a 
medley derived from the different languages throngh which we 
obtained onr first knowledge of Vitruvius and the modern Italian 
masters, during the [6th an] 17th ecerturies. prozos to Vitruvius, 
we have the following excellent comment:— 


“Vitruvius has not written expressly upon mouldings; he merely 
names them when they occur in the course of his description of other 
architectural members. But a name may in this way be given to a 
moulding, either in the general sense, from the form of its section, as 
when he terms the hollow or casement a scodéa, frumthe shadow which 
it holds; or the name may be assigned tv the moulding only from the 
peculiar function which it performs, or frum some form which it de- 
rives trom that function: as lor example, the same scotia, when it 
occurs in the base of a column, is also termed in conjunction with ite 
fillets Trochilus, the pully; fur it exactly resembles a pully in this use 
of it, but nut when it is straight. Now when we attempt to pick ont 
a nomenclature from this author, we are often in a doubt whether a 
given term be a scedzonal name or a functional name; and this dis- 
tinction has not been sufficiently attended to. It will presently appear 
that the same functional name may be given to two different monld- 
ings, if they are each capable of performing the office to which the 
name alludes.” 

The following chapters treat on masonry, walls, and fablements— 
pillars, arches, and vaults—windaws—pinnacles, and tubernacle work. 
We cannot pretend to follow Professor Willis through tbe tass of 
curions information developed in the investigation of the nomenclature 
of these elements of onr Gothic buildings, amounting to upwards of 
three hundred and forty technical terms, not including the Vitruvian 
words or mouldings of the renaissance. And here we may notice 
two words which have an appearance so clussical that their etymology 
may not be generally suspected. Entablature, which is derived from 
the medieval word tablement, the term for horizontal mouldings in 
general, and pediment, upon which Professor Willis observes — 


“ As l am npon the subject of these additions tu the classical terms, 
I may as well mention another word, which although English, and 
confined for a long while to the workmen, has now assumed the place 
and resemblauce of a good elassical term—I mean Pediment, which 
we now universally appiy to the triangular gable of classical archi- 
tecture, the ‘Fastigium’ of Vitruvius and of the Italians, who also, 
together with the French and English writers, employ Frontispicio 
—Frontispice —Fronton—Frontispiece, respectively. Evelyn says, 
‘those roofs which exalted themselves above the cornices had usually 
in face a triangalar plain or gabel within the mouldings (that when our 
workmen make not so acute and pointed they calla Pediment) which 
the aneients named Tympanum.’ Evelyo’s ‘Aecount of Arehiteets 
and Architecture,’ 50. The earliest example of the word that I have 
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been able to discover, is in the English translation of the Hypneroto- 
machi, ‘the Strife of Love in a Dreame; 1592. The original pas- 
sage, describing the façade of a temple, ‘Al frontispicio overo fas- 
tigio,’ &e. is translated (and with the margiual note) as follows: 
“¢ And to return to the view of the whole frame, in the disposing 
thereof as aforesaide, the Coronices by a perpendycular lyne were 
corrospondent and agreeing with the faling out of the whol werke, 
the Stilliced or Perimeter, or vtter part of thie vppermost Coronice, 
onely except,’ (p. 22,) (‘il’ stillicidio della suprema cornice.’) j T'he 
‘stillicidio’ is generally ‘ gocciolatoio” in Italian. The insertion of 
the word Perimeter seems to show that this writer derived Periment 
from it, as a space surrounded or bounded by a perimeter of mould- 
iogs. Pedamento in Italian is used by Scamozzi for the Stereobate.’ 


The marginal note referred to is, “ A periment in corrupt English.” 

In porsuing our notice of this valuable contribution to the literature 
of architecture, we must confine ourselves to a few examples illus- 
trative of Professor Willis’s mode of investigation, in which it has 
either produced new results or corrected existing errors. The term 
orb, which has puzzled Mr. Willson, and another equally obscure, 
Which he has confounded with it, vize, cross quarters, are both ex- 
plained thus— 

“It is well known that in the later periods of Gothic architecture 
the use of stone panelled tracery increased gradually to so great an 
extent, that in the more elaborate buildings the walls and vaults, and 
every space unoccupied by actual windows, were covered by them. f 
shall proceed to show that these panels were termed ‘orbs.’ This I 
shall du by comparing three independent passages, in which the word 
vecurs, with the existing buildings to which they refer. 


“ The Indenture for the tomb of King Richard II. and his Queen, in 
Westminster Abbey, covenants that there shall be niches for statues on each 
side having orðs between them to match. ‘Et les ditz masons ferront 
measons (maisons) pur xii images, C'est assavoir vi a lune coste et vi a lautre 
coste du dite toumbe, et le remenaunt du dite toumhe sera fait ove (avec) 
orbes accordauntz et semblables as dites measons.” 

“ Accordingly the tamb has tabernables (maisons) at the sides 
between which are placed blank panels (orbs ) corresponding to them, 
as may be seen from the drawing of the tomb of Edward the Third, 
which is exactly similar, in Blore’s ‘ Monumental Remains.’ 

“William of Worcestre describes the tower of St. Stephen’s at Bristol in 
the following words; 

* Hahet 4 storyee et ihi in quarta stori sunt campane. 

In superiori historia tres: orl in qualibet panella. 

In secunda et tercia historia sunt duce orbæ in qualibet panella 4 panel- 

larum. 

In inferiori Aistoria sunt in duobus panellis in qualibet panella south and 
west fenestra, in aliis duobus pancllis ex paite boriali et orientali sunt duæ 
arche.’” 

“ [f orba be translated ‘a blank window,’ the above becomes a cor- 
rect description of the existing tower. For ils decuration consists 
not so much in stone panelling as in literal blank windows, whicli are 


formed in each story. The lower windows are open as usual, but in | 


the upper story, where the bells are, the blank tracery is not pierced, 
but a window-opening is formed between patt of the mullions only of 
the central blank windows of each side. The description, if translated 
thus, will agree perfectly with the tower as it stands:— 

The tower has four stories, and the bells are in the fourth or upper story. 

ln the upper story there are three blank windows on each side. 

In the second and third stories are two dlank windows on each side of the 
four. 

In the lower story there are windows oo the south and west sides, but oo 
the north and east there are arches, (for on these sides the tower 
joins the church.) 

“ There exists an indenture for the furnishiog of one tower at some one 
of the coraers of King’s College Chapel (probably as an experiment); for in 
the same document it is covenanted that all the fynyalls (pinnacles) of the 
same Chapel shall be made according to one that had been set up. It is 
agreed that the said tower is to have ‘fynyalls, rysant gabbletts, batlemeats, 
orbys, and crosse quarters, and every otherthynge belongyng to the same— 
accordyng to a plat thereof made.’ This description corresponds very well 
with the existing tower.” 

“ I shall return to this in the next section, and shall now merely 
point out the orb, or blank panel, with its cinquefoil head, observin 
that this is not opened with tracery for glass as nsual, but that the 
tracery, or string of cross quarters, is so introduced, as to be a mere 
piercing of part of the stone panel, without destroying its character 
as a blank panel. 

“ As in all these examples the word so plainly applies itself to a 
blank or blind window, l imagine it must be derived frum the Norman 
Freuch orbe, ‘qui est caché, secret, priveé de quelque chose, aveugle. 
Orbus. Lat.’ 
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“The fact that stone panelling was first called by a name that im- 
plies a blank window, would explain the history of its introduction 
into medizval architecture, even if the existing examples did not show 
teu 

The familiar terms mullion and tracery seem to be traced no higher 
than to Sir Christopher Wren. The original form of the former word 
(sometimes written munnion) seems to be monial, derived from the 
Freuch “moyen, qui est an miliea,” the old form of which is meian 
or menel. They are called “menaux or croisillons des fenêtres,” in 
that language. “These words (mullion and tracery) were adopted by 
Bentham and Milner, both evidently deriving them from Wren, from 
whom they quote largely with admiration. Dr. Plot, his cotem porary, 
also uses the word; and from these authorities the words derive their 
present universal employment. Other early antiquarians make use of 
awkward circumlocations for tracery. Thus Warton, one of the first 
admirers of Gothic architecture, can yet find no hetter terms for this 
beautiful and characteristic principle of decoration than ‘Ramified 
windows divided into several lights, and branched out at the top inte 
a multiplicity of whimsical shapes and compartments.’ But soon 
after he introduces a description of ‘fret-work thrown like a web of 
embroidery over the old Saxon vanlting of Gloucester.’ Instead of 
tracery every medizval account relating to windows contains an abun- 
dance of stones called form pieces, and allusions to forms, which, as I 
shall proceed to show, was their proper word for the tracery, 


“Jn France the stone frames of Gothic windows are to this day 
termed formes de vitres, forms or seats for glass; for, as is well known, 
the word form (pronounced with the long o) bears, amongst others, the 
sense of a seat or receptacle, as along bench or the seat of a hare. 
Bailey defines form (iu mechanics) to be a kind of mould whereon a 
thing is fastened or wrought; and we have examples of this in the 
printer’s forme of types. In French and inthe medieval Latin the 
stalls of a choir are so termed, and the French use it for a stone dry 
dock.” 

Professor Willis approves of Sir James Eall’s term of cusps for the 
points in tracery, which Rickman lias misapplied to the curve, and 
not to the point, the mathematical cusp being the point formed by 
two parts of curves meeting. On the authority of William of Wor- 
cester, genlese appears to be the medieval term for these points. The 
application of this term was first made by Mr. Willson, but he writes 
the word genfesc, being misled by the printed edition of the “ Itini- 
tarium.” Finial is proved to apply to the entire pyramidal portion 
of a pinnacle, and not to the extreme termination. The proper me- 
dieval name for the latter seems to be the eroppe, which means also 
the top of a tree, and corse or body, is the square shaft. 

We must not, however, extend the limits of this review. The 
paper concludes with some very curious particulars respecting the 
herses or canopies placed over the coffins at royal obsequies. A com- 
plete account of four herses erected at the funeral of Anne, Queen of 
Richard H , is extant, from which they appear to have been elaborate 
architectural compositions modelled in wax. Every part of the work 
is minutely described, and the terms evidently apply to a profusion 
of tabernacle work, to which the immense quantity of four tons and 
a half of wax was applied, independently of that consumed in tapers 
and links, amounting to above two tons more. The herse set np on 
that occasion at Westminster is described as containing “280” but- 
tresses of different sizes, 72 “botants,” or arch buttresses, and 96 
bodies, besides housyngs, &c., and 428 tapers. 

We must cunclude by thanking the author for this valuable ad- 
dition to the many obligations under which be has already laid the 
friends and professors of architecture, by his researches and publica- 
tions. 


ROYAL EXCHANGE CLOCK. 

Stza—A copy of a letter in reference to the clock and chimes making for 
the New Royal Exchange, dated Brighton, 21st July, and signed E. J. Dent, 
of 82, Strand, and 33, Cockspur-street, addressed to Mr. Whitehurst, of 
Derby, having been very geoerally circulated among the members of the cor- 
poration of London, in which it is stated that I was a competitor to be em- 
ployed to make the clock and chimes for that building, I beg to say that 
statement is wholly incorrect, the direct contrary being the case. In a letter 
I had occasion to write to R. Lambert Jones, Esq., the chairman of the 
building committee, so long since as the 8th of February, 1843, 1 stated my 
determioation oot to be a candidate, aod repeated the same to Mr. Tite, the 
architect to the building, in a letter dated the 27th ofu Jly, in answer to an 
application from that gentleman to furoish a tender and estimate; aod in a 
letter dated two days subsequent, he expressed his regret at my determina- 
tioo. Your insertion of this communication will much oblige, 

Sir, your most obedient servant, 
B. L. VULLIAMY. 

Pati Mali, April 16, 1844. 


174 


TIMBER VIADUCTS ON THE SOUTH EASTERN RAILWAY. 


Fig. 1.—Transverse Section. 
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Fig. 2.—Elevation. 


THE annexed engravings show a transverse section and elevation of 
the timber viaducts adopted at the South Eastern Railway on the 
branch from New Cross to the Bricklayers’ Arms, and also at the 
Shakespere Viaduct, between Folkestone aud Dover, under the direc- 
tion of Mr. William Cubitt the engineer in chief. 

The parapet or railway A stands 4ft. above the platform, the top 
rail is tin. by 3in. rounded on the top, the upright posts 4 in. by 4in. 
with intervening cross-rails; the guards or timbers B, lying alongside. 
the iron rails, are Gin. square. The platform c on the top is 30ft. 
wide out to out, and consists of timber laid close together din. thick. 
The 4 longitudinal bearers in the centre D consist of 2 pieces of 
whole timber 13in. square, and 1 piece of half timber 5ft. long, 13 by 
63in.. lying on the top of the transverse beams; the two outer bearers 
Ejare half the scantling horizontally and the same vertically. The 
transverse bearer F consists of 2 pieces of timber 30ft. and 26 ft. 
long, and 13 in. square. The posts or piles G, H, are 13in. square, 
the two outer piles H are placed 23 ft. apart from out to out on the 
top, and are driven in with a batter of Jin. in a foot. The piles are 
prevented from spreading by two horizontal ties I, 80 ft. long 12 by 
6 in., and are bolted on each side of the piles; there are also 2 dia- 
gonal struts J, above Gin. square abutting at the feet on cleets nailed 
on the inner side of the outer piles. 

It will be perceived that the whole of the timbers are well secured 
with iron bolts. 

The distance in the middle on the top of the platform, between the 
fae of the rails is 6ft. 23in., and between the centre of the railings 

t llin. 

The horizontal dotted line at the bottom is Trinity Datum. 
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DECORATIONS OF THE PALACE AT WESTMINSTER. 
WOOD CARVING, STAINED GLASS, &c. 


Tue present exhibition, under the authority of the Roya) Commissioners of 
the Fine Arts, is held in the St. James’s Bazaar, King Street, St. James’s, a 
very convenient room. Notices, it will be recollected, were issued last year 
calling for specimens of designs in relation to the decoration of the new 
Houses of Parliament, under the severa] heads of wood carving, stained glass, 
arabesque, and heraldic decoration, ornamental paving, metal casting, &e. 
The call seems to have been welt responded to, so far as number is concerned, 
and proves the existence, in this country, of an adequate number of artists 
engaged in such pursuits; but although the works sent in are respectable, 
they do not impress us by their originality of conception, or by their superior 
merits in execution. Much evidently remains to be done, though a great good 
has been effected by calling public attention to departments of art little 
known, much neglected, and not adequately appreciated. If we look to the 
designs, we find a want of historic appreciation, an inattention to politica} 
and historie propriety, and the most common-place sources of illustrative 
detail. One artist brings Lycurgus into the English Houses of Parliament, 
another Moses, a third King David of Scotland, and the Princes of ‘lara, 
while more than one artist has made the Queen’s husband, Prince Albert, a 
prominent personage, introducing his statue or his arms. 

We may observe of the wood carving that it shows great respectability of 
attainments in the exhibiiors, and the extent to which 1he art is now culti- 
vated, owing to the increased encouragement of ecclesiastical decoration. 
Eshibitors have sent in from many parts ol the country, and particularly 
from the cathedral towns, the wood-carvers being about 25 in number (the 
designs and specimens 57), the glass painters 20, and the decorative painters 
pretty numerous. Most of the leading artists in each branch are contributors. 
To resume the subject of wnod carving, the snbject of which is a door for the 
House of Lords, the general defect we observe, beyond the want of origi- 
nality in the designs, is the appearance most designs convey of heing eopied 
from tombs, altar screens, and west windows, having an air too ecclesiastical, 
neither bave the appliances ef Gothie art been well directed. The resources 
of varied tracery, have, except in rare instances, been neglected, while many 
works exhibit a poverty of ornament; few artists seem to be aware what a 
door ought to be, and some bave covered heir doors with panels in high and 
low relief, representing various events; none seem to havestudied the numerous 
and interesting! specimens which are to be found in Holland, Belgium, and 
Germany. ‘those of Italy do not, we think, afford such good studies. 

We shall not speak of the carved specimens generally as they are for the 
most part respectable. and no more. a 

No. l is a poor affair of peer’s coronets, and mitres, a wretched idea, which 
several artists have adopted as their sale emblems and illustrations: 

No. 3, by William Ollett, of Norwich, has four compartments with deco- 
rated headings, surrounded by a bordure of the shields of Enghsh sovereigns. 
Mr. Ollett, as well as some others, has, withont discrimination, introduced 
tbe arms of the Saxon kings, which are an invention of the medizval monks, 
and armoria} bearings also were of much later introduction. If they must 
represent the early princes, as indeed they ought to be represented, Jet the 
white horse of the Saxons and the raven of the Danes be employed. 

No. 5, by John Steel, is in a modern style, quite out of character. 

William Freeman, jun., has the Barons demanding the Charter of Liberties 
from King John, a constitutional subject, but one cf a violent character, and 
calculated to meet with little favour from the Royal Commissioners, who have 
it is said refused to place among the statues of chief magistrates. that of 
Oliver Cromwell, the acquirer of Jamaica. 

No. 9. by Samuel Pratt, jun., is a very original design, and one of the most 
gratifying. He has shown that something may be done with tracery. The 
coronets are, however, a poor idea. 

S. A. Nash’s, No. 1], is a very good subject. On the panels of the doors 
are on one Henry 11I. (from his tomb in Westminster Abbey) under whom 
the first traces of a Parliament in the present form exhibited themselves, on 
the other panel her present Majesty, apprepriately uniting the present and 
the past. Ina panel over the door is represented the sitting of 3rd May, 
1253, in Westminster Hall, when the peers obtainedjfrom Henry IIL. a solemn 
confirmation of the Great Charter of Liberties —No. 13, by Jolin Thomas is a 
good work, the details rich.—John Wolstenhome, of York has contributed 
No. 15, whieh is modelled from York and Beverley Minsters, and is too 
mueh like an altar screen or tomb.—Neo. 17, by F. W. Brown, is in a florid 
style, bad aod inappropriate. His carving is however good.—Wm. Thomas, 
in No. 19, has some strange work, twelve panels in which figure the Death of 
Ananias, the Inqusition, and similar un-English imaginations. This artist 
has been led astray by works of the time of the revival. His bas relief of Trial 
by Ordeal, we must say is well executed.—Henry Ringham, of Ipswich, has a 
thing like the mullions of a parish church window, and paltry.—The carve 
to the Cambridge Camden Society, Joseph Rattee has an affair with modern 
details, and Prince Albert’s arms. His carving is better. 

“William Allan, of Edinburgh, has a design very ill chosen, comprising 
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Cranmer and his Bible, David I. King of Scotland administering justice, 
and St. Patrick before the Kings and Princes of Tara. His wish to illustrate 
the union of the several countries is a laudable one, but he should have 
seleeted events in which each has a common interest, not ihe transactions of 
local chiefs of no constitutional import. Mr. Allan’s commemoration of 
Robert Fitzwalter is a very proper idea, and we are surprised that no one on 
this occasion has thought of Simon de Montfort, Earl of Leicester, ta whom, 
and not to Henry 11., we owe the institution of the representative system — 
The desizn of No. 29 is had—Some of the carving in Messrs. Colling and 
Vincent’s, No. 80, is good, but it is ineffective asa whole. No. 33, by the 
same artists is a superior work, with good applications of tracery. —No. 34, 
by R. B. Boyle, of Dublin, is in a mixed modern style. 

No. 36, by Samuel Nixon, is too much in the painted window style of Sir 


Joshua Reynolds. The subjects of his No. 37, show a proper appreciation of” 


history, but we do not approve the effect of a dozen panels of sculpture. The 
life of Alfred the Great, to whom many of our institutions are attributed, is a 
proper subject, as the first flotilla defeating a Danish squadron, trial hy jury, 
the assembly of the Witan. His earved work we like. 

No. 39, by William Steel, is poor. Heis more suecessful with his chise] 
than his pencil—Thomas Drew has sent in the most wretehed work in the 
room, No, 43.—The effect of the niches and statues in No. 44, by Henry 
Ringham, is not in our opinion favourahle—Mr, Samuel Pratt certainly 
makes the most favourable figure among the contributors. We have approved 
of his No. 9, and we must express approbation of his No. 45, though we 
could wish for something still better. 

The carving, No. 46, by W. S. Williams, is bad. Stephen Prebble is the 
ingenious individual who introduces Lycurgus as a representative of Eng- 
lish legislators, whether as a satire we know not. It is a pity he had not 
room for Draco. No, 49, by Benjamin Baker, is out of style. The effect of 
No. 51, by John Lees, is poor; so is that of No. 52, by W., S. Williams. 

John Black has chanecemedleyed the Hanoverian Sovereigns, Church and 
State, St. Geurge and the Dragon, Fame, Britannia and Peace. This would 
have doae for St. Paul's 30 years ago, but we hope such absurdities are now 
exploded—James T. White has an idea still more exquisite, No. 54. His or- 
nainents are portraits of members of the late and present ministry—we should 
suggest in addition those of the future ministry.— Peter Cummins has an ill- 
conceived collection of Swords of state, Stars and Garters, Coronets, Britannia, 
and Magna Charta—No. 57, is also in the allegorical style, having Wisdom, 
Prince Albert, Virtue, Power. Magna Charia, and Moderation. Why is 
Punch left out ? 

The stained glass affords the next series of designs and specimens. We 
are sorry that we cannot speak most favourably of the specimens of painted 
glass exhibited, too many of them are smudgy. We should recommend Hay 
on colour to these gentlemen, as a useful study.— No. 58, by John Summers, 
is very bad.—No. 59, by Ward and Nixon, is in a purple key, and is well 
carried out.—C, E. Gwilt owns Nn. 60, which is in a crimson key. It is a 
good piece of colouring. No. 61, by Spence and Co., of Liverpool, is too 
confused, though the idea is good. No. 62, by Charles Clutterbuck, is a good 
work of its class. Daniel Higgins owns No. 63. The figures are bad, and 
the shields relating to Henry VIII. show want of research and poverty of 
idea.—No. 64, is seemingly unfinished.—Ballantine and Allan, of Edinburgh, 
have sent in No. 66, which shows much instruction and a laudable desire to 
produce a good work, but the colouring is patchy and the tone wants en- 
semble —No. 67, is a superior work, by Cobbett and Son, well carried out.— 
No. 68, is also a work of high class. It is by W. Warrington, and the 
general tone is well attended tn.—The design by James Warrington, No. 69, 
is fair—The design by Henry Pether, Na. 70, shows a want of conception. — 
No. 71, by Edward Corbould and George Hoadley, has a good effect, but it 
opens the question whether pictures should he attempted on glass. The 
subject, though one of historical interest, conveys a national reflection, and 
should be avoided. It represents Edward 1. entering Westminster after 
having vanquished the Weish in 1282—No. 72, by Edward Baillie, is guod, 
though we doubt the effect of the medallions—We are afraid No. 73, by 
Cobbett and Son, is too picturelike, while we certainly deprecate the com- 
partment with Prince Albert in the robes of the Order of the Garter, intro- 
duced upon an equality with the sovereign. The battle of Bosworth and 
the triumph of the usurper Henry VII., is not quite complimentary to the 
legislative bady—No. 74, by J. A. Gibbs, is glittering, but no more.—The 
design, No. 75, by Messrs. Chance, Brothers, and Co., wants tone; and the 
Introduction of hishaps, warriors, judges, statesmen, Piety, Valour, Justice, 
&e., is in bad taste, as is the introduction of Prince Albert’s arms, unless he 
is bronght in as a member of the Commission of the Fine Arts.—No. 76, 
hy Thomas Wilmshurst, has good drapery, but there is a want of ensemble 
in the eomposition —No. 77, by John G. Crace, is not in colours, and is de- 
voted to a religious subject offensive to the majority of the inhabitants of 
the English empire. A piece of stained glass we must notice is the intro- 
duction of Duke Ernest the Pious of Brunswiek, ancestor of the Queen and 
Prince Albert, hut having nothing to do, we presume, with the Houses of 
Lords and Commoos. 
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Having gone ihrough the stained glass, we come to numerous and varied 
specimens of decoration, the whole of which we cannot enumerate. 

No. 78, is a very fine design, by Richard Popplewell Pullan, which we 
regret we cannot notice in detail. It shows mueh study, much labour, and a 
firm hand.—The frieze, by the same artist, No. 79, is very gorgenus.—No 8], 
by R. A. Harrison, in the style of the ninth century. isin a good tone.— 
Richard Prosser, C.E., of Birmingham, has realized the idea suggested by 
us just now; and in a design for ornamental pavement, No. 82, has repre- 
sented the arms of the Commissioners of Fine Arts. We now beg to suggest 
those of Messrs, Grissell and Peto, the contractors, and Mr. Bellamy, house- 
keeper to the Commons, Another design for a pavement, No. 83, by J. 
Bowron, is poor and complicated. 

In No. 85, designs for inlaid flooring, by Austin and Rammell; the mate- 
rial is good, but the design poor. The series of drawings, marked No. 89, by 
Owen Jones, are most laborious. One of them, a tremendous cartoon, ex- 
hibits a plan for all the pavements of e Palace. We do not, however, like 
the designs so well as many we have seen hy Mr. Jones. 

The materials proposed for the several pavements we regret we have not 
time now to notice. 

Specimens of metal casting, by Messrs. Bramah and Co., are very fine.— 
Henry Pether has a design for a pavement, No. 92, very poor.—A similar 
design, by Thomas Jago, No. 93, is not well eoneeived.—The design for a 
cast iron gate, hy Messrs. Paterson and Son, No. 94, is poor and out of 
style.—The specimens of jron and brass castings, by Messenger and Sons, 
exhibit a high degree of skill. We do not, however, think any castings here 
came up to the Berlin work.—Messrs. Elkington have shown scme favonrable 
examples of electro-bronzing, gilding, &c. 

The castings exh'bited are too numerous for us io specify, but we may 
repeat we do not think they are so gocd as they might be. 

The inlaid, tesselated and encaustic tiles of various kinds seem good as 
materials. 

A number of specimens of fresco, encaustic, tempera, and various deco- 
rative paintings come next, by Crace, Simpson, Moxon, Sang, Collman, 
Bohn, &e. These are mostly in modern styles, and ean only be regarded as 
specimens of manipulatien and material if and not as designs appropriate to 
the Houses of Parliament. On the staircase are some good cartvons. 

Next month we shall enter more fully into an examination of some of the 
articles, at which we have only just had time to take a rapid glance. 


Several railways are to be opened in May. On the lst, the Bricklayer’s 
Arms branch to the Croydon and Dover Railway will be opened, also the 
extension of the Bristol and Exeter Railway. which will be completed the 
whole distance, forming a direct communication of 200 miles from London to 
Exeter; the Norwich and Yarmouth Railway, and the Liverpool and Derby 
junction line. 

The disaster which lately occurred at the Briecklayer’s Arms station of the 
Croydon and Dover railway, by the falling of the roof, was accasioned by 
too great exertions being made by the contractars in proceeding with the 
works, and laying the boarding and slating, before the framing was com- 
pletely fixed. Although the iron work appears to he very light, the roof has 
been proved in the presence of General Pasley and others, to bear a breaking 
weight of 621b. per fi.ot super. double the pressure a roof is ever likely to be 
submitted to. Notwithstanding the extent of damage, the whole of the 
works of the station have been completed, and will be ready for the opening 
on the first of May ; we hope in the next Journal to be able to give a drawing 
of the roof. 

N ewcastLE-0x-Tyxe —The church of the Hospital cf St. Mary, New castle- 
on-'l'yne, lately used as a prammar school, has been pulled down by order of 
the corporation. lt was founded in the reign of Henry Il., by Aselack of 
Killin- howe, or Killingworth. Brand, the historian, 1788, says, ** The grand 
eastern window, now entirely built up, contained in its painted or stained 
glass an image of the Virgin Mary with her child on her knees, and that the 
present floor covered a pavement of Dutch tiles of different colours laid 
lozenge-wise. Mr. John Dobson, architect, prepared a fine plan for its com- 
plete restoration; the whole of the antiquity lovers are sore at the unac- 
countable and unwarrantable proceedings of the Council in pulling it down 
as itis not contemplated to erect any building upon the site. 

Mr. Bain has had an opportunity of practically testing the capabilities at 
his electric printing telegraph, described by usin the Journal Vol. VI. pp 284 
and 300. It has been fixed at the terminus of the South Western Railway at 
Nine E'ms, and the station at Wimbledon, a distance of six miles, at each of 
these places is a similar apparatus, as shown at p. 300, and a communication 
formed between them by a single wire through which the electric fluid is 
conveyed. By the aid of the apparatus a printed correspondence may Le kept 
up between the two stations. 

The whole of the works of Trafalgar Square, excepting the steps round the 
Nelson calumn, are completed, and will be opened in cuurse of a few days. 


SEVERN STEAM BOILERS. 


§1r,—I bave had my attentiun only just called to your review in a recent 
number, of Mr. Macqueen’s pamphlet on the subject of the Royal Mail Steam 
Packet Company, and from it I perceive that yau have inadvertently been led 
to adopt that gentleman’s unsupported and oft refuted statements, and in 
consequence to pursue a course of argument, in reference to ihe directors 
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which, when acquainted with the facts, your sense of justice to all parties 
will induce you to withdraw. I allude particularly to the imputation of their 
having allowed boilers to be put into their ship Severn, the malconstructinn 
of which caused that vessel to take fire. I have frequently denied and dis- 
proved not only her having caught fire from any fanlt of the boiler furnaces, 
but her having caught fire at all, that Lam surprised at Mr. Maequeen’s blind 
and pertinacious repetition of a purely maliciaus an invention. I have, haw- 
ever, no wish to make your columns the field of contention upon a subject, 
that in the opinion of all unhiassed readers of our correspondeoce, has long 
been set at rest, and therefore content myself with referring yau to my letter 
upon this subject to Mr. Macqueen, ia Herapalk’s Railway Journal of the 
16th instant, 
Relying on your impartiality, I am, Sir, 
Your obedient Servaat, 


Joun Croome. 
Bristol Iron Works, 


March 29, 1844. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTE OF CIVIL ENGINEERS, 
April 2.—The Presipent in the chair. 

The discussion on the subject of slips in cuttings and embankments of rail- 
ways was renewed, and extended to such a length as to prevent any papers 
from bring read. Some observations were ‘made by Sir H. T. De la Beche, 
the Rev. Mr. Clutterbuck, and several members, on the geological features of 
the slips, whether occurring naturally in cliffs, as at the back of the Isle of 
Wight, or in the artificial cuttings of railways. It was contended, that, in 
both cases, the reduction of the lower and softer beds to the state of mud, ly 
percolated water, rendered them incapable of bearing the weight of the super- 
incumbent strata, and that the mass, when saturated, slid down by its own 
gravity ; but that slips in railway work, were accelerated by the vibration 
vaused by the passage of the trains. The vibration of the air from the dis- 
charge of a-gun, had been known to cause an avalanche; and the cases were 
almost analogous. More attention both to surface and bottom drainage of the 
slopes was much insisted upon; and it was urged, that the back drains, so 
close to the top of the cuttings, were prejudicial; that in the dry season the 
battoms cracked, the rain found its way through, and it had been frequently 
noticed that the slips commenced at a few feet below the level of these drains, 
The dry shafts which had heen sunk in the slopes of the Eastern Counties Rail- 
way, by Mr. Braithwaite, with the concurrence of Sir H. T. De la Beche, were 
instanced as successful in rendering wet and treacherous strata comparatively 
dry and secure. A section was exhibited of the embankment at Hanwell, nn 
the Great Western Railway ; this enbankment, which was of gravel, was 54 
feet high ; it was laid in a marshy valley traversed by the river Brent; the 
London clay, upon which it was laid, inclined towards the river, and at 
ane of the numerous fissures with which that stratum abounds, a subsidence 
occurred squeezing up at the same time on the lower side to as great an ex- 
tent as the embankment sunk, which was stated to be nearly as much in one 
year as the entire mass of the embankment. This subsidence was stopped 
by leading the foot of the slape, and thus restoring equilibrium, and it was 
stated to be at present quite secure. It was urged that, in the earthwork of 
canals, where there was no vibration, the slips generally occurred in the first 
few months after the formation of the embankments ; but that, on railways, 
they occurred quite as frequently after the lapse of several years. It ap- 
peared, therefore, that much was due to vibration, 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 


April 15.—W. Tire, V.P., in the Chair, 


A paper was real by ley, the Honorary Secretary, giving * fn 
analysis of a Work o: Priis? > esst ed to the Institute by M. G. Abel 
Blouet, of Paris. The con. deratioa uf the subject of Penitentiaries having 
of late occupied the public ound in France, the Government, in 1636, com- 
missioned M. de Beaumont and M. de Tocqueville to proceed to America, for 
the purpuse of inquiring into the general working of the Penitentiary system 
in thal country, who on their return made a report which met with a favour- 
able reception by the public. Subsequently, the Minister of the Interior 
e »mmissioned M. Demetz to visit America, to make himself acquainted with 
the moral results, obtained in the United States, from the system, since the 
visit of M. de Beaumont and M. de Tocqueville, and M. Blauet accompanied 
him, charged to study the architectural part of the question, that is to say. 
the advantages or inconvicnces of the arrangement of the Principal Ame- 
ucan Penitentiaries ; their condition with respect to discipline, and more 
especially with reference to the expense incurred in their construction ; with 
a view to the ultimate adoption of a modified general system throught 
France for such structures. M. Biouet subsequently visited England, Swit- 
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zerland, Rome, and must of the departmental prisons in France. It is well 
known that in America there are two different systems in operation, known 
respectively as that of Auburn and that of Philadelphia. M. Blouct gave at 
considerable length his reasuns for preferring the last-mentioned system, and 
comhatted the objections that have been made to it. The design particularly 
described, and illustrated with drawings, was the result of M. Blouet’s stu- 
dies for a prison with solitary confinement, by means of spacious cells. for 
585 prisoners, (in his opinion the maximum number of the population of a 
prison,) with the requ'site offices and appurtenances, houses fur the governor, 
inspector, chaplains, and other inferior officers, together with yar is fnr exer- 
cise, &c., wherein the prisoners are constantly under the supervision of the 
governar and turnkeys, and so arranged as to affurd the means of walking 
one hour in the day 1o each prisoner. From a central inspection station, the 
governor has a view of all the doors of the cells, the galleries, the turnkeys’ 
rooms, yards, and indeed all the points where he may wish 10 exercise a 
supervision, 


LIST OF NEW PATENTS. 


(From Messrs. Robertson's List.) 
GRANTED IN ENGLAND FROM MARCH 30, TO APRIL 24, 1844. 


Six Months allowed for Enrolment, unless olherwise expressed, 


John Rohert Dicksee, of Old Compton Street, Soho Square, artiat, for ' Improvements 
in the manufacture of mosaics.” — March 3t. 

William Crosskill, of the Irou Works, Beverley, for * Improvements in machinery for 
making wheels for carriages.” —March 30. 

Henry Clayton, of Upper Park Place, Dorset Square, Regent'a Park, plumber and ma- 
chlnist, for * Improvemeanta lo the manufacture ef tilea, draia pipes, or tues end brit hs.” 
— March 20, 

John Bigg>, of the horough of Leicester, manufacturer, and Richard Herrig, the younger, 
of Leicester, aforesaid, manufacturer, for '* Improvemeata in the manufacture of looped, 
woven, aud elastic fabrics.’—March 30. 

Leonard Bostwick, of Fen Court, Feochurch Street, London, merchant, for * Certain 
improvemeata iu machinery or apparatus for aewiug all kinds of cloth or other materials.” 
—April 2, 

William Stace, of Berwick, Sussex, farmer, and Philip Vallance, of the aame place, 
farmer, for ‘* lmprovemauta in applying p wer for drawing or working ploughs aud other 
implementa and carriages nsed for agricuitural purposes.”—April 2. 

John Parsons, of Selwond Terrace, Brompton, geutleman, for ‘ Certain improvements 
in machinery or apparatus for cleansing or sweeping chimneya and flues.”—April 2. 

James Murdoch, of Staple’s Inn, London, mechanical draughtsman, for Certain im- 
proved apparatus and processes for preparing the Phormiom tenax, or New Zealand flax, 
so as to render it applicable to various useful purposea.” (Being a communication.)— 
April 2. 

Frederick Brown, of Lutou, Redford, ironmonger, for ‘* lmprovamenta in stoves.” — 
April 10. 

James Murray, of Garnkirk Coal Company, Scotland. for ‘A new method of usine ond 
applying artificial gas made from coal, oil, or other substances, for lighting aud venti at- 
ing caverns, pits, or minea, or other pits where minerala or metals are worked or extruct- 
ed."—April 10; four moutha. 

Richard Barher, of Hotel Street, Leicester, confectioner, for “ Improvements in appara- 
tus for giving quick rotary motion to mops and such like instrumeuts.”—April 10. 

John Aitken, of Surrey Square, for “ Improvements in water machines, or engines and 
steam-eugipea, and the mode of traction ou, or in canals or other waters ur waya.”’— 
April 10. 

George William Lenox, aad John Jones, of Billiter Square, Loudon, merchants for 
* !mprovemeuts in the manufacture of sheavea and ahells for blocks, and of bolt rings or 
washers, for the purposes of ahipwrights aud evgineera.”’—A pril 10. 


James Kennedy, of the firm of Bury, Curtia, and Kennedy, of Liverpoo!, engineer, and 
Thomas Vernon, of the aame place, iron sbip-builder, for ** Certain improvements in the 
huilding or conatraction of irou and other vessels for navigation on water ’— April 15. 

John Lawson, of Leeds, engineer, and Thomas Robinson, of the same place, flax- 
dresser, for " Certain improvements in machinery for beckliug, dressing, combing, and 
cleauing flax, wool, silk, and other tibrous substances.”’—April 16, 

Edgar Heale, of Rrixton, gentl man, for ‘ Certain improvemeuts in the construc‘ion of 
carriages for the conveyance of passengers on roads and railways.”-—April ts. 

Donald Grant, of Greenwich, esq., fur * Improvements applicable to the ventilation of 
apartments in which gas and other combustible mattera are consumed by iguition.”— 
April i3. 

John Bailey Denton, of Gray’s Inn Square, laud-agent, for “Improvements in ma- 
chinery for nouldiug vr shaping clay and other plastic substauceg, for druinig and viher 
purpose:.”—April 18. 

James Murdoch, of Stapte’s Inn, mechanical draughtaman and civil engineer, for " Cer- 
tain improvements in the construction of vessels for holding aérated liquius, and in tho 
means for introflacing such liquids ioto the said vesgela, and retaining theori therein” 
(Being a communication.}—April 18. 

John Smith, of Bradford, York, worsted apinuer, for *' Improvementa in machinery for 
tentering and atretching cloths or fabrics.” —April 18. 

Richard Roberts, of the Globe Works, Manchester, engineer, for ‘ Certain improve- 
meutsio machinery or apparatis, for the preparativu of cottuu and wool, and also for 
apinoing aud doubling cotton, silk, wool, and other fibrous substances.” — April lö. 

Joseph Wooda, of Barge Yard Chambers, Bucklerabury, gentleman, for ‘Improvements 
in regulating the power and velocity of machiues for communicating power.” Being a 
communicatian.J—April 18. 

William Hodson, o! New King Street, Kingston-upon-Hull, astate agent, for a machine 
for * Making and compressing bricks, tiles, square pavera, aod ornainental bric\s.’— 
April 18. 

Henry Frearsou, of Arno Vale, Nottingham, lace m*oufacturer, for “* Improvemeata iu 
the mapufactare of warp falbrics.”—April 23. 

Peter Lear, of Boston, Suffolk, of the State of Massachusetts, America, gentleman, for 
“ Certaiu new and uselul improvements in machinery for propelling veasels through the 
water.’—April 3. 

William Taylor, of Birmingham, door epring manufacturer, for " Improvemen s iu the 
manufacture ot axle pulleys, and in pegs or piva for hanging hats or other garments.” — 
Apri! 24. 

Reoé Allaire, of Charlotte Street, Fitzroy Square, dyer and cleaner, for ‘* Improvements 
u cleansing gentlemen's garments.”—April 24. 
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THE IRON ROOF 


AT THE BRICKLAYERS ARMS’ STATION OF THE DOVER AND CROYDON 
RAILWAYS. 


(With an Engraving, Piate VII) 
REFERENCE TO THE ENGRAVING. 


Fig. 1. Section of roof; and Fig. 2. Girders or bearers, both figures 
drawn to a scale of tin. to lft. Fig. 3. Parts at large, drawn to a 
scale of 14in. to the foot. A, King head, with ridge piece over. 
A B,Skylight. B, Flashing piece foot of skylights. C and D, Abut- 
ments of stays atthe principal. E, Foot of principals, with half of 
a gutter, and a shoe. F, Abutment plate of stays, showing thie 
connexion of the feet of the two stays and the tie rods, Fig. 4. Sec- 
tion of principal rafter. Fig. 5, Section of stays, D F, and C F. 
Fig. 6. Plan of station. 


IN our last month’s nnmber we mentioned that, notwithstanding the 
accident, which had destroyed a considerable portion of the roofs of 
the sheds, that the station would be opened on the Ist of May, the 
day appointed ; this was realized, by the spirited exertions of the sub- 
contractors for the roofs, Messrs. Fox, Henderson and Co., of the 
London works, Birmingham, and the indefatigable energy of Messrs. 
Grissell and Peto, the contractors for the whole of the works of the 
station. 

In the annexed plate fig. 6 is a plan of the station which sufficiently 
explainsthe generalarrangement. Thearrival shed is paved with wood 
and the platforms laid with the Seyssel Asphalte in a very superior 
manner; the Colonnade columns are of the Tuscan order, and support 
a heavy entablature, the roof over the booking offices is covered with 
large Italian tiles, and the front of the building is in the Italian style 
with massive iron gates in each of the openings opposite the ends of 
the rails. The roofs which cover the arrival and departure platforms, 
rails, and carriage shed, extend in length 405 ft. by 157 ft. 6 in. wide. 
The space is formed into 3 divisions with iron roofs spanning each 
which it is our present object to explain. 

The roofsare of a remarkably light construction, but by a judicious 
distribution of the material ; they have been found, upon actual experi- 
ment hereafter reported, to be of ample strength. Fig. I shows the 
framing of the roof, one half of one span is only shown as the other half 
is but a repetition, the total span is 52 ft. 6 in., and the rise above the 
springing at E, is 11 ft. and above the centre horizontal tie bar 9 ft., 
the framing of the principals or trusses shown in fig. 1 are placed 6 ft. 
4 in. apart from centre to centre without any intervening rafters, the 
covering as willbe presently explained ts laid uponthis framing. There 
are 195 pair of principals; each may be divided into five distinct 
members. (1) The two rafters A E; (2) the two outer tie bars, 
E F; (8) the central tie bar, FF; (4) the two suspension bars, 
F A; and (5) the four struts, F Dand F C. The rafters are com- 
posed of two wrought-iron bars A E, each the whole length of one 
side of the roof, and are 23 inches deep by 55; thick ; between these 
two bars, a flitch of deal 3 in. deep by 13 thick (four pieces are got 
out of a 2} inch batten) which projects below the iron work and 
forms a bead as shown in fig. 4, these iron bars and deal are bolted 
tagether with iron bolts 15 inches apart; the deal not only stiffens the 
rafters, but affords a nail hold for securing the boarding, the rafters 
abut at the top on to a cast iron king head as shown at large at A, fig. 3, 
and at the foot they abut on iron shoes to which they are bolted as 
shown at E., these shoes are merely bedded on the wall or girders and 
are not in any way bolted down, this allows for the free expansion of 
the metal. The suspension burs A F, and central tie bar F F, are 
of wrought iron 2 inches deep by 3 thick, and the outer tie bar is 3 
in. deep by 4 thick; the struts C F and D F, are of cast iron 5 ft. 
63 long of a section as shown in fig. 5, three inches diameter in the 
centre, and two inches diameter at the ends, the ends of the bars 
it will be seen by reference to fig. 3, A, C, D, and E., pass in between 
the two iron bars of the rafters, and are there rivetted together by 
S rivets; the ends of the two tie bars at F, and the suspension bar 
are first secured by means of wrought iron cheeks with two $ 
and 4 inch rivets to each end as shown at F, and over these is a 
cast iron abutment piece which clips the wrought iron cheeks, and 
allows the ends of the two cast iron struts to pass between; a 3 inch 
nut and screw bolt is then passed through the eyes and secures the 
whole together; it should be here observed that these struts together 
with the abutment pieces, are all made alike so that it makes no 
difference whether the diagonal struts be for either the right or 
left hand abutments—at the top and under the skylights, there are 
% wrought iron stay bolts between each pair of rafters which cross 
each other, and give great stiffness to that part of the roof. 
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Between each pair of principals is a skylight, 6 ft. 3 in. wide and 
4 ft. 2in. long, of cast iron, A B, Fig. 3, the bars are 2 in. deep and 
lin. wide, across two rabbets, and between each skylight is a cast iron 
gotter 24 in. wide and 23in, high; the top of this gutter is secured 
by a bolt to the king heads, and at the foot by an iron stud bolted to 
the principal: on each side of the skylights there is a rabbet east 
which turns down into the gutter just described, and at the foot are 
cast iron flashing pieces, which are overlapped at the top edge by the 
skylight. Over the top of the skylights is a ridge piece, of cast iron, 
as shown at A, in length of about 5 ft.; each end has a fillet cast on the 
top, these ridge pieces leave a space between the ends, over which 
is fitted a cast iron ridge capping with a fillet on the underside of the 
ends so as to clip over the fillets cast on the ends of the ridge pieces, 
and in the centre is a boss with an eye which passes over the end of 
a bolt eye cast on the top of the iron king heads, and there secured 
by means of a key passing through the eyes as shown at A fig. 3. 

By a little attention to the description of the construction, it wilt 
be seen that although the parts are put together with great simplicity, 
considerable Judgment has been bestowed upon them to allow for 
the free expansion and contraction of the metals, and at the same 
time to give stiffness to the several parts. 

The covering of the roof consists of l} inch boarding, (out 
of one-cut battens,) planed, grooved, and tongued with hoop iron, 
and nailed down to the principal rafters; they are laid longitudinally, 
and are stiffened by plates of fender iron 4 in. wide by ths. nailed 
on the top ofthe boarding in a diagonal direction: the external cover- 
ing is of queen’s slating; the gutters between the roofs at the eaves 
are of cast iron, as shown at E, the joints of which are secured with 
iron cemeot. The feet of the priocipals, as we before stated, are se- 
cured to iron shoes, which are of various forms, either for bedding on 
the walls or the iron girders. The roof is supported on cast iron 
girders, as shown in Fig. 2, of an elliptical form; the centre is 123 in. 
deep, and the ends 2ft. Sin. ; they are let into grooves in the stand- 
ards over the iron columns, and there secured longitudinally by iron 
bolts. The distance between the columns is 25 ft. 4in. from centre to 
centre; the standards above the columns are 6łin. square in the 
middle and Sin. square at the base and top, and are 2 ft. 8 in. high ; 
they are let into a socket cast on the top of the column. The columns 
are 13 ft. high and 64 in. diameter at top, and 8 in. at bottom: they 
stand on iron bases 2 ft. square and 4 in. thick, bedded on brick piers 
3 ft. square, taken in all cases down to the gravel; 12 columas are 
cae hollow and form pipes to convey the water from the gutter to the 

rain. 

The carriage shed and engine house have a similar roof, as just de- 
scribed, excepting that they are not covered with boarding, conse- 
quently there is no flitch of deal between the wrought iron bars of the 
principals, but they are kept apart by small pieces of cast iron, and a 
rivet passes through it and both bars; the slates are laid on iron laths 
lin. deep by żiu, placed edgeways. Instead of the skylights over 
the engine bouse being laid on the principals they are elevated 2 ft. 
to allow for the free escape of the smoke and steain from the en- 
gines. 

The experiment.—tin order to prove that the accident occasioned 
by the falling of the roof was not in the slightest degree caused 
by defective construction, the contractors ordered two principals 
to be framed and boarded, and so placed that railway bars could 
be turned from an overhanging scaffulding placed on the other side 
of the wall near which the experimental rafters were placed; the 
bars were then gradually lowered so as to evenly load one of the 
two principals until the load was equal to 40 lb. upon the square foot, 
that being double the load intended to be carried by the roof in ques- 
tion; the principals were then left for 24 hours for the inspection of 
the Inspector General of Railways (General Pasley) and other gen- 
tlemen interested, when their ultimate strength was to be tested; 
which was done on the 16th of April, in the presence of General 
Pasley, Messrs. J. and L. Cubitt, Messrs. Grissell and Peto, Mr. Ranger, 
Mr. Fox and other gentlemen connected with the railway ; the sume 
plan of lowering the bars was adopted, and they were luaded until the 
weight of 65 Ib. per square foot broke the cast iron king head, the 
wrought iron rafter tlen buckled, but did nut sustain the slightest 
fracture. Every one present expressed the greatest satisfaction at the 
result of the experiment which fully carried out the statements of the 
contractors, respecting the sufficiency of the roof. 


Enesineerine Honovas.—It is with great satisfaction we have to announce 
another engineer, Dr. MacNeil, has been honoured by a knighthood, therc is 
nut a member in the profession whois more respected than Sir John MacNeil, 
and we feel assured it will be a great gratification tothe profession generally. 
We have long since advocated ior houcurs being granted to the Engineering 
Profession, and it now affords us much pleasure to see that our desires are 


being gradually fulfilled. T 
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TO FIND THE MAGNITUDE AND FIGURE OF THE EARTH, 
WITH THE ASSISTANCE OF RAILWAYS; 


Without presupposing it to be any particular form. 
By Otiver Byrne, Mathematician, &c. 


To find the length of a degree in any position on the surface of the 
earth, with the assistance of railroads, presents no obstacle whatever 
to the mathematician. 

In England, America, and on the Continent, there are at present a 
considerable number of railroads long enough for the purpose, so that 
we can have a sufficient number of examples. The lengths, bearings, 
elevations, aud depressions, &c., of the several planes which com pose 
each railroad, may be had from different companies or their respective 
engineers, and if tbe dimensions thus obtained, are not considered 
accurate enough, they can be easily taken over again. When this in- 
formation is acquired, the length of the arc on the surface of the earth 
between any two given points in the line of road may be very readily 
determined, on account of the approximant of the general line of most 
railroads to levelness. By astronomical observations the latitudes of 
hoth ends of the road, or any point in it may be determined, and also 
the length of a degree upon any are passing through either extremity, 
and a point fo the line of road; as the bearings and length of such arc 
can always be found. 

Then supposing a railroad selected of such a length, that from a 
point in it the length of a degree is known on the arc passing throngh 
that point and the beginning of the road, and also that of a degree on 
the arc passing through the said point and the termination of the road, 
and the arcs to be oblique; or it will answer the purpose as well to 
have two roads in the same latitude or nearly so, sneh that the length 
of a degree on the arc passing throngh the extremities of each is as- 
certained ; from which it is reqnired to find the length of a degree on 
the meridian, and also that of a degree on an are perpendicular to it, 
at the same point. 

This may be done as follows :— 


PA 


Let LAR be an arc of the meridian, S A P-an arc of the curve at 
right angles to it, AT one of the arcs upon which the length of a de- 
gree is known= L; and AQ the other upon which the length of a 
degree =}; also, let the bearings of these arcs, or the angles LAT 
and QAR, which are known = q and b respectively ; again, let g = 
57°295779,5 the are equal in length to the radius, therefore the radius 
of curvature at A inthe are AT = Lg; and that at Ain AQ =/g. 
To find the radius of curvature of the ares RAL and SAP, let the 
radius of curvature of the meridian at A= z, and that of its perpen- 
dicular or of the arch S A P at the point A= y. Take AC, an inde- 
finitely small portion of AT =s, aod AE, an indefinitely small por- 
tion of AQ=s'. 

Then A B= s cos. a, and BC =s sin, a, as AC is supposed to be 
indefivitely small, 

Now from the nature of the osculating circle at A, io tbe are R AL, 
the distance of the point B from the horizontal. plane passing through 

? 

s? cos. 7a 
ar 


for A’ B’, fig. 2, stands in the same position as A B, fig. 1, and may be 
considered us a perpendicular from the right angle at A or A’, falling 
between radius of curvature O B, and the depression m B’ of the 
point B’ below A’, or that of B below the horizontal plane passing 


is 


1 Thia articles is extracted from Mr. Byrne’a extensive unpublished work, entitled, 
* A New Theory of the Heavens and Earth.” 
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8? sin. 2 


through A; and the depression of C below B is = z for the 


radius of curvature of the arc BC is ultimately the same with that of 
SAP at the point A, the total depression of C below A is equal, 


Ss? cos. °a a s sin. 7a ve (= °a m sin. =). 
z y x y 
Again, by the property of the circle above quoted, 
3? T 
aos = the radius of curvature of the are AT, at 
sa ee eee a 
z Y 
the point A = Lg; 
oe — a 
(= a — sin?a y cos. @ F 2 cus a) 
7 
By the same process of reasoning, we find, 
z 
M 2) 


y cos? h -p z siat h 
In (1) and (2) for the sine and cosine of a, substitute s, and c 1e- 
spectively; and s' and ec’ for the sine aud cosine of 4; let Lg=r', 
and ¿g = 7’. Then equations (1) and (2) become 


e 3 
esas: ae 3.) 
and Zy =r 4. 
y ct a! 8? di 

reg? retr 


T 

= = ————— from (4 

y eae ron (3) Y — eee rom (4) 
2 Bolin ter. 

gee hence we find 


T onta? 
cz 


s—rÊ zr—r 


8 e — ¢? 8"? s e — etg 


== — Xr r and y =———_ x rr. 
rs? — r s” a Y (t= 
By restoring the values of 7 and 7’, we have 
Set — oe? s” e RE A 
=i g, and y = —-——_——~ X Lig,th 
cE xLig, y Dee & the radius 


of curvature of the meridian, and that of the are perpendicular to it 
at the point A. 
sf cr as gt c? 


os length of a degree on the meridian = Tile 6 ee 


gf? c2 — c'2 33 


ae OM laws 

Lee ul 
By restoring the values of 8, s‘, c, c’, we have 

sin.? a cos.2 kh — sin.? A cos.? a 


— = = d 
Wane a EN x Li, = the length of a degree on the 


in” 2 cos.? a — cos. h sin? a 
L cos.2 a — l cos. h 


meridian: and, x L= the length of 


a degree on an arc perpendicular to the meridian at the point A. 

By the help of this problem the true figure of the earth, with very 
little trouble, might be ascertained, as we are not obliged to imagine 
the earth to be any known form, because be it of whatever form it 
may, the planes which compose a line of railroad must be in its sur- 
face or very nearly so: nor is it very hard to find a degree or more 
of road in the same direction. 


` 

An ExrLosion or SuprerranEous Warer took place lately in the district 
of Vizeu, in Portugal, hy which the soil was torn up, and earth and atones finng taa 
great height into the air, for the distance of mare than a league, hetween the small river 
Oleirns and the Douro. Al the cultivated land over which the water flowed waa de- 
atroyed, and in many places it created ravines forty feet in depth, and thirty fathoms 
wide, It carried away aud shattered to fragments in its course, which was af extreme 
rapidity, na fewer than fifty wind and water mills, chaked the Donra with rubbish, and 
cansed the death of nine persons, including one entire family. On the same day a similar 
explosion took place in the mauntain af Marcelim, in the same district, arisiag fram the 
same sanrce, hut branchiag off in the directioa of the river Bastanza. It carried away a 
farm-house, fonr cows, and some sheep and goats. A similar occurreace took place here 
last year aad the year hetore, aad 18 months since in Madeira.—Timea. 
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ALTAR-SCREENS. 
(From the Ecclesiologist. ) 


THERE are two ways of ornamenting the Eastern wall of a Chancel, 
which we had not space enovgh to mention when arguing in our last 
nomber against the admission of stone or wooden Altar-screens in a 
parish church. 

First, there is ample authority for hangings of costly materials and 
suitable colour. 

There can be little doubt that this was a very common way of re- 
lieving the plainness and ugliness of plaistered walls: the use of 
tapestry and embroidered work is mentioned repeatedly both before 
and after: the Reformation. Many of our readers will remember, 
that a hanging of crimson is at this day to be seen behind the Altar in 
Jesus College Chapel: would that the present state of that beautiful 
structure could be quoted, for any other particular, with approbation 
by the Ecclesiologist. Hangings are in use also in Merton College 
chapel, Oxford. Tt is obvious how simple and inoffensive this plan 
wonld be; a rich effect of colour will be obtained without any solecism ; 
shall we add as an additional advantage, at a trifling cost ? The chief 
excellence, however, of such a plan is, that it is but temporary; it 
inflicts no permanent blemish or absurdity on the church. The hang- 
ings, easily varied or renewed, will be always rich and in keeping; 
and can at any moment give place to a more correct (if it may be) or 
a more substantial method of decoration. 

We have before had occasion to observe, that at present our wish 
to restore has gone beyond our knowledge: as was remarked ina 
paper read before the Society at its last meeting, the restorations of 
the nineteenth century may be classed with the sacrilege and indif- 
ference of the preceding, as scarcely less dangerous to the consistency 
and original beauty of our aneicnt churches. To connect this with 
our present subject. We doubt if there is anything so hard to design 
as a screen. Assuming the usual axioms of reality and the like, we 
believe that many ancient and universally admired screens will be 
found faulty when tried by such canons, And this is the place for 
another eaution; stannch as we are for adhering to precedent, bigoted 
as we are called in our admiration of ancient works, we protest 
strongly against being supposed to admire irrationally and indiserimi- 
nately all that is clearly original or even of the pure period. We believe, 
indeed, that in perhaps all exceptions and anomalies of the old ehorch- 
builders, some great genins, some counteracting and preponderating 
principle, something even to be admired will be found, But in the 
attempt to revive ancient architecture, we have no safe course but to 
find out by induction some (at least) general rules, and to lay down 
some general prineiples: by which we must try our own attempts at 
imitation; by which, should they be confirmed by use and experience, 
we may test the truthfulness aad excellence even of the ancient remains 
themselves, It will therefore be of small use to bring forward a soli- 
tary example of a detail or arrangement as authority for its imitation. 
Is it right according to canons which have been carefully drawn up, 
and are as yet undisputed? Is it defensible upon the principles which 
we believe to be the life of ancient art? If not, it is no more to be 
followed than any exception in the Aineid, however striking or heau- 
tiful, is allowed to be parodied in a school-boy’s copy of verses. But 
if even ancient screens, in particular, may be thus criticized, it is easy 
to infer the great difficulty of designing modern specimens; a difti- 
culty much inereased by our unwillingness to introduce, or our igno- 
ranee in executing, the fair imagery which is necessary to the proper 
effect of a stone reredos. Can anything be more absurd than to make 
deep niches, with canopies complete, to hold a brass plate engraved 
with the Commandments? It were even more sensible to enniche the 
officiating clergy, as we mentioned in our last paper. We would refer 
to the expensive stucco reredos lately placed in Holy Trinity church, 
Brompton, as peculiarly open to such objections of principle. For a 
failure in stone parclose screens, take that of the choir at Canterbury. 
Until then we know more about designing in this branch, what is more 
reasonable than to adopt the temporary arrangement of tapestry and 
hangings ? 

We next come to the consideration of pictures, as “ Altar-pieces.” 
We premise by expressing our own great preference of freseo or dis- 
temper-work for the decoration of churches to the use of paintings on 
canvass. The latter are almostalways incongruous, and often become, 
by their unwieldy size and frames, rather eyesores than ornaments. 
What, for instance, ean be worse than the setting of the Altar-piece 
in St. John’s College chapel; or the huge picture of St. Michael, with 
its cumbersome pagan frame-work in the Trivity College chapel? But 


1 We may refer to the “* Hierurgia Anglicana” for a copious and interesling collection 
of extracts In proof of this assertion. 
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where there is no other reredos, and where the church has an oil- 
painting, we wish strongly to recommend the re-introduction of trip- 
tychs. A triptych will always give a fitting dignity to an Altar, and 
besides keeping the size of tbe picture within bounds, provides it with 
a suitable frame. An ancient example is preserved at St. Cross’s 
hospital, thongh now removed to the Hall. 

Triptychs are still to be seen in two churches in Worcestershire. 
One advantage consequent on the revival of triptychs, would be the 
eultiyation af a severe school of painting. Far less money than is ex- 
pended on many showy screens, would procure a good devont picture, 
the leaves of the triptych, in ordinary cases, heing simply diapered. 
A demand for ecclesiastical painting would soon command a supply. 
And if such encouragement did not find out some English disciples of 
Overbeck, (thovgh there is little donbt of this in the present improved 
state of feeling,) what should hinder that foreign artists of the new 
Catholiek school should supply us with what we want? How simply 
by means of a triptych and hangings, could the barest East end be 
made not decent merely, but rich and dignified. The triptych will 
stand behind the Altar, forming alone a suffieient background ; on each 
side, hangings, plain or embroidered, from a moderate height, will 
hide the rough wall, with no disguise, and add beauty and colour to 
the whole. 

Connected with this is the consideration of fresco or distemper 
painting as applied to internal walls. We are persuaded that deco- 
rative colour will ultimately win its way even with the most obstinate. 
It is sincerely to be hoped that the example may be soon and well set. 
Take the worst East end, which the removal of a revived-Pagan 
framework has left bare and rough: why not make this good and 
richly paint it? Thus you avoid solecisms, you make a really substan- 
tial restoration, you gain a beantiful coloured enrichment, you encou- 
rage one of the noblest of arts. What might not be hoped for, if the 
Church would once again make Painting her handmaid? Instead of 
the “ portraits” of the “Exhibition,” we should have a national schoo} 
of art working for the holiest of services; and perhaps (it may be) 
rivalling those English painters, who in 1350, under Hngh of St. 
Alban’s, made St. Stephen’s chapel in Westminster, the glory not only 
of England but of Christendom itself. 

There is another point upon which we wish to offer a few remarks. 
Much difficulty has been felt by ehurch-builders and restorers respect- 
ing that part of the S2nd canon, which enjoins * that the Ten Com- 
mandments be set up on the East end of every church and chapel 
where the people may best see and read the same.” Let us confess 
at once that we believe this injunction to have lost its meaning and 
force; yet at the same time let us boldly declare that we have no wish 
to evade, on our own responsibility, what may be shewn to be its real 
obligation, The difficulty is to know what is really enjoined. There 
are indeed many at this time, who, despising the one hundred and 
forty other canons, are forward in potting forth the claims of part of 
this one. For ourselves, we merely intend to suggest some consider- 
ations, which may help to explain this ordinance, and hasten on per- 
haps the adjustment of what is certainly a difficult question. What 
we chiefly, however, wish to shew is, the impropriety of niches, or 
any permanent construction, behind the Altar, to receive the tablets. 

Firstly. This is the only place where the arrangement is ordered. 
It is an incidental detail, rather than part of a system. It is not reeon- 
cilable with what we know was the usual treatment of the East end 
at that time. It is not ordered (we believe) either in the Irish or 
Scotch eanons. 

Secondly. It is doubtful what part of the church is meant—whether 
the East end of the Chancel or the Nave. ‘Church’ bas often been 
interpreted to mean the Nave, as distinguished from the Chancel; 
which latter is a technical name recognized in the rubrick. Now, if 
the Chancel were meant, the object of the injunction is defeated; for 
how can “ the people best see and read the same” when they are ex- 
elnded—as there is ample evidence our Church intended them to be— 
from the Chancel, and are kept off by the Rood-sereen some thirty 
or forty feet from the Tables? If the Nave be meant, then there is 
not the shadow of an exeuse for placing them behind the Altar, or for 
spoiling reredoses in order to admit them. Again, if the Nave be 
meant, where is its East end? It can only be above the Chaneel-areh ; 
so high, in most cases, as to be out of people’s sight. 

Thirdly. Is it not reasonable to suppose that tbis order was meant 
only to be temporary ; like others of the canons, such as those relating 
to preachers, to eanonical dress, &c.? For now almost every poor 
man that can read—and if he eannot read what is the use of painting 
up the Commandments for him ?—has his Prayer-book: so that, to re~ 
enact the Canon, with the practical reasun there assigned, would be 
absurd; as if now, when Bibles are so common, we should still chain 
a large Bible in the church for publick reading. 

Fourthly. If we set them up in obedience to the canon, it is clearly 


180 


necessary to write them in plain Roman type, “that the people may 
best see and read them.’ To use the extraordinary alphabets in 
which we now so often see them, illegible black letter rendered inge- 
niously still more illegible by rubrications and flourishes innumerable, 
isa mockery. We may observe also that it js not easy to see how 
people should be able to read Roman type, when set up over the 
Altar; since the Altar itself, and in most cases the rails, must hinder a 
sufficiently near approach; in cases even where the Chancel itself is 
accessible. 

Fifthly. There is no rule ow they are to be set up; so that there 
can be no excuse for making niches to receive them a part of-the con- 
struction. But Archbishop Grindal and Bishop Cox recommend 
them to be “written on fair sheets of paper, and pinned up against 
the hangings of the East end.” If the canon may be thus complied 
with, the stune tablet system becomes still less excusable. 

Sixthly. Our own belief on the subject is that the Commandments 
were intended to supply the blaok left by the demolition of the Great 
Rood. In all probability the head of the arch abuve the Rood-loft 
was often, however bad this arrangement certainly would have been, 
blocked up. The ancient painting of tle Doom still preserved in St. 
Michael's, St. Alban’s, was originally in this position. So in Bettws 
Newydd, where the Cross remains, and in Llangwm Ucha, Monmouth- 
shire, the head of the arch is panelled up. Now something was 
wanted to supply the place of the defaced Rood or Doom; and thus 
we believe the Commandments came to be setup. This, be it remem- 
bered, would be at the East end of the church (Nave), and would be 
within sight of the people both from position and height. But we 
should scarcely defend the boarding up of the head of the Chancel 
arch, either as a point of taste or expediency. This plan really would 
seem to shut the Chancel off from the Nave, which is never the effect 
of the Rood-screen, however high. In short, the boarding remaining, 
the Communion-service must still be read from the reading-pue ; as 
was almost universally the case a short time since. At any rate, if we 
block the heads of our Chancel-arches for the Commandments, we 
must have the service intoned again: or the people may read the 
Commandments, but will not hear them from the Altar. 

Seventhly. Confirmatory of the last theory is the fact, that the 
oldest tables of Commandments are found blocking the head of 
tbe Chancelearch and not at the Altar. For instance, a very early 
example is so found at St. Margaret’s at Cliffe, near Dover. Indeed 
it is little known how few examples of any antiquity are to be found 
at the Altar. In looking through twenty-five church-schemes from 
different counties, in which the article “Commandments” is filled up, 
the writer finds twenty in other positions, of which nine cases are over 
the Chancel-arch. In one, St. Mary’s, Lambeth, an old copy exists in 
this situation, and a more modern copy at the Altar—a significant fact. 
Two of these churches have zone: in five they are north and south of 
the Nave; in one, north and sonth of Chancel; in one, north and south 
of Chancel-aisle: in one, north of north Transept ; in the last, west of 
Nave. So much for uniformity in the interpretation of the canon. It 
is well known indeed that many churches, and particularly cathedrals 
and college chapels, never had them; also that in many they have 
disappeared without question ; and that many new churches have been 
consecrated without them. 

Eightbly. It is remarkable that in any early pictures, known to the 
writer, eg. the curious engraving given by Mr. Markland of the dese- 
cration ot a church by the Puritans, the Commandments are not repre- 
sented as over the Altar: in the case referred to, indeed, there is a 
triptych. On the other hand, Mede (falio, 1677, note, p. 396) inter- 
prets the canon to mean “over the Communion-table,” but seems to 
wonder at the Injunction. Finally, lor the setting up of the Creed 
and Lord’s Prayer there 1s no authority whatever. 

In conclusion, were we called upon to suggest a course to church- 
builders to whom this subject presented a diticulty, we should recom- 
mend that the case be submitted to the Ordinary. We can scarcely 
believe that the canon would be enforced, or at least be ruled to mean 
the East end of the Chancel. In either case the Ordinary would pro- 
bably sanction the distempering the Commandments in scrolls upon the 
wall: thus making no construction necessary lor them, and allowing 
them to bear a part in the decorative colouring of the building. 


ATMOSPAERIC Raitway System.—Herr Sichrowsky, Secretary of the Em- 
peror Ferdinand Railway, who was last year iv Ireland studying the atmospheric system, 
has just obtained a grant for the execution of a railway on that system, uniting Vienoa 
with the beautiful palace and gardens of Schoenbrunu, the Windsor of that locality. 1t 
will follaw the banks of the river Wien, on which are a oumber of large commercial esta- 
bliahments, and which route duriug the summer is much frequented by the holiday folks. 
The distance ja five miles, and the estimate, including seven stationary engines, is 2,000,000 


Raia in 200 shares of 10,000 tlorins (#1000) each, and which were subscribed 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


{May, 


FOREIGN QUACKERY AND BRITISH CREDULITY. 


It appears that in so far as decorative Art is concerned, the people 
of England are destined in all ages to be the dupes of Foreign quacks 
and quackery. Fifty years ago an Italian, who assumed the high 
sounding name of Michael Angelo Pergolizi, was extensively employed 
in decorating the palaces and mansions of the English nobility and 
gentry. And in this present year a German adventurer, ycleped 
Mister or “Herr Sang,” to naturalize whom a bill has been hurried 
throngh Parliament, has been employed to decorate the new Royal 
Exchange—and rumour whispers that it is not unlikely he may also be 
employed to Germanize the pure English Architecture of Barry in the 
New Houses of Parliament. 

The resemblance between Pergolizi and Sang is remarkable, and it 
may help us to form an idea of what effect the productions of the 
latter is likely to have in the present day, if we revert to the debasing 
influence which the works of the former had at the time when he 
exercised unbounded sway over his patrons and admirers. 

A glance at Pergolizi’s book of ornamental design, which by the 
way was dedicated to a number of his noble patrons, will show what a 
wretched imposter he must havebeen. He compounded and distorted 
ill-drawn patches from Raphael, Watteau, and others, and produced an 
admixtnre of bastardized abominations which he had tact enough to 
palm upon hisemployers as original and novel designs, and through the 
extensive influence and patronage which he commanded he was enabled 
to poison the stream of English Decorative Art, and sweep away every 
portion that then remained of pure national taste, in connection with 
decorative house painting. Instead of the massive and graceful 
geometric and foliated crnament, with which iu ancient times cathe- 
drals and palaces had been decorated, there were now to be seen in- 
congruons assemblages of trumpets, drums, vases, and monsters inter- 
woven with meagre and unnatural foliage. Every oroament intro- 
duced, whether on ceiling, walls, or wood, was of the smallest, the 
leanest, and the most unsatisfactory kind, and architects, plasterers, 
wood carvers, and iron masters, imitated the style and aped the man- 
ner of the great Italian master, Signor Angelo Pergolizi. 

Thus by the introduction into England of this trifling and meretri- 
cious style of ornament was the national taste depraved; and it was not 
until within these few years that there were any symptoms exhibited 
of a desire to return to the first principles of design, or any prospect 
of ns being able to invent ornamental decorations in keeping with tlie 
characteristic features of our own country. Just, hawever, when we 
had begun to move onward in the right direction, Mister Sang was im- 
ported from Germany, with a spick and span new set of German pat- 
terns, or tracings; and he and his pupils have commenced to adorn 
the interiors of some of our principal buildings with a superabundauce 
of German leaves, plants and flowers, together with German conceits 
and monstrosities, as far removed from the indigenous plants and 
flowers of Britain, and as alien to the feeling of Englishmen as were 
the productions of Michael Angelo Pergolizi. Is this to be tolerated 
with impunity? What are our native Artists and Decorators about ? 
Are they so lost to every sense of shame as to sit tamely down under 
such an insult? What have our Schools of Designheen doing? Was 
the late magnificent display of Cartoons not a proof of the rising cha- 
racter of British Art? Does not the present exhibition in St. James’ 
Bazaar, wherein the celebrated Herr Sang cuts so poor a figure, tri- 
umphantly prove the superiority of our home bred House Decorators ? 
In that exhibition, those London houses who have employed French 
artists to execute their designs must see the poverty of their Anglo- 
French productions, when compared with the specimens of British 
Art by which they are surrounded. In the Club Rooms and other 
places of fashionable resort, the decorative house painting is equal to 
what can be found in any country; while to a house painter in a pro- 
vincial town (Mr. Hay of Edinburgh,) we are indebted for the most 
complete and satisfactory digest which has yet been given of the 
primary laws that govern form and colour. Notwithstanding all this, 
liowever, native talent is thrust aside to make way for German hum- 
bug and quackery. Shame on’t! shame owt! Let all interested in 
the cultivation of the national intellect protest against such a practice. 
Leta demand be made for genuine British decorations, ornaments 
composed of forms or subjects peculiar to the country, and we will 
soon not on.y equal but surpass other nations in Art, as we lave al- 
ready done i Science and Literature. 
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OBSERVATIONS ON ARCHITECTS AND ARCHITECTURE. 


By Henry Futon, M.D. 
No. 9. 


In Observations No, 3, Vol. VI, page 403, I had the honour to call 
attention to the circumstance of the British Institute of Architects 
being engaged in forming a collection of the different editions of the 
works of Vitrnvius; and to express a hope that as svon as the col- 
lection was complete, it might, with the addition of Palladio and Sir 
William Chambers’ works, be committed to the flames. We could 
mention other works published siace “the end of the reign of 
George III.,” did we not fear that by so doing we might, as Mr. Gwilt 
says, “come into contact with our contemporaries and their con- 
nexions, and that onr office if not dangerous and fearful, might be un- 
pleasant.” The Institute and our readers generally can be at no loss 
in making a numerically respectable list of culprits for this literary 
aulo da fe. As to the propriety of the measure there can be no 
doubt. Has not Professor Hosking unanswered, stated that geography 
and history might be as well learned from Gulliver and the Seven 
Champions of Christendom, as architecture from Vitruvius? But in 
order to satisfy the most sceptical, we beg now seriously to propose 
that a subscription be made for the purpose of giving a medal for the 
best essay on the subject, and if the Institute will have the kindaoess 
to receive the subscriptions and act as judges, we shall gladly con- 
tribute our mite. Institutions as well as individuals often involve 
themselves in dilemmas, and if the Institute should take in Vitruvius, 
they must turn ont Professor Hosking himself, which, “if not dao- 
gerous and fearful, might be unpleasant,” as there are those who 
esteem Mr. Hosking’s works, and yet are so purblind, as not to be able 
to recognise any merit in those of Vitruvius or his admirers; besides, 
the Professor has already engaged the services of Captain Gulliver 
and the Seven Champions, who no doubt will prove themselves to be 
valuable auxiliaries in the event of hostilities. 


Of course especial care must be had not to include in the index 
expurgatorius, those orthodox works which attempt to write down 
“mere amateurs ” and “literary idlers,’’ if it must be, let them have 
a milder sentence, on their covers let “flames be represented points 
downwards,” and the rather as it is desirable not to add too much fuel 
to the flame, let them then be consigned to the trunk makers according 
to the suggestion of Horace, not Horace Walpole, but the other one, 
(Quintus H. Flaceus:) Walpole’s panegyricks on Lord Burlington’s 
architecture have already performed the grand tour in trunks. If 
authors themselves do not find it convenient to go on their travels, by 
these means they can send their works as proxies. There is one 
author, however, to whom I would beg to recommenda trip to Germany, 
either in person or by proxy, if only to see the edifices erected by 
Schinkel and Klenze, some mention of which he may find in the article 
at page 445 of the 6th vol. of this Journal. But if the Institute be 
averse to discarding their collection of the works of Vitruvius, fortu- 
nately they have still an alternative, namely, to collect the travels of 
Gulliver and the exploits of the Champions, for the purpose of 
brusbing up their knowledge of geography and history. 


Il. Mr. Frederick East, at page 354 of the third volume of this 
Journal, on the authority of Strabo states that, the earliest record of 
the existence of the arch relates to those supposed to have supported 
the hanging gardens at Babylon, whicli were constructed about twelve 
hundred years before our era. Mr. East is followed by another 
writer in the fifth volume, page 251, under the signature of O, T, 
who takes the same view. I have not found any writer who seems 
to be aware of the discoveries of Mr. Hoskins in Ethiopia and 
Egypt, which throw much light on this long disputed question. At 
Meroe, the ancient capital of Ethiopia, and 
the ruins of which he fairly supposes to be 
of much greater antiquity than any of those 
existing in Egypt, he found in one of the 
pyramidal tombs, the stone arch, of which 
we give a diagram, it is taken from the vault 
or porch of the entrance, and this vault con- 
sists of alternate courses of four and five 
blocks; of course, where, as in the annexed 
cut, there is only four, there is no keystone : 
the arch at the spring measures five feet, 
and the joints are truly given. 
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The next are a circular 
and a pointed arch, from 
the interior of pyramids 
at Gebel el Birkel; the 
date of which Mr. Hos- 
kins does not suggest, al- 
though he considers them 
of great antiquity; they 
are situate near the fourth 
cataract. The pointed 
arch consists of six stones slightly hollowed out to the shape of the 
arch, and are supported by lateral pressure; they are not joined by 
cement, but above the roof are a quantity of small stones, which are 
kept together by a soft cement. The scale of both these is an inch 
and a quarter to twenty feet. 

We give, in the annexed cut from the same author, a view of the 
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briek arch from the tomb of Amunolph I. at Thebes, who reigned 
1550 years before our era. There is a vacant space between this 
elliptical arch and the rock, as may be seen in the cut. The span is 
eight feet six inches; its height is four feet eight inches. 

As the Ethiopians taught architecture to the Egyptians, who in- 
structed the Greeks, from whom the Romans derived their knowledge 
of the art, by the discoveries of Mr. Hoskins, the question of the claims 
of the Greeks and Romans is in a great measure set at rest. It re- 
mained in abeyance almost with the Egyptians, and with the Greeks 
also, except as a mere shadow in the corbelled roof of the tomb of 
Agamemnon at Mycena; still the Romans may be entitled to be called 
inventors just as Europeans were the inventors of gunpowder, 
printing, and the mariner’s compass, although all these were previ- 
ously long known to the Chinese. 

In the second series of Sir William Gell’s Pompeiana, Vol. II., 
Plate LXV., House of the Dioscuri, a doorway is given in the back- 
ground, which has a close resemblance to the lancet arch. 1 do not 
recollect any thing of the kind at Pompeii: perhaps some person 
whose eye this may meet can throw seme light on it, or may have 
the means of making enquiry on the subject. 

A very general feeling exists against the introduction of arches and 
columns in the same composition; certainly, as far as the columnar 
arcades of the Patladian School go, nothing can be worse: but this 
arises more from the wide, straggling, and unequal intercolumniations 
than any thing else, and also from the practice of imposing arches 
instead of architraves, and also placing them on other and lesser 
columns; when these anomalies can be avoided the objection would 
loose most if not all its force. Arches behind insulated columns 
would have a better effect than either pilasters or square headed 
windows. 

I agree with Mr. R. C. Long, of Baltimore, Maryland, (see fifth 
volurae, Journal, page 370,) in his very judicious remarks relative to 
the capabilities of the Roman arch, which he considers has not yet 
been fully developed as a beautiful feature in architectural composi- 
tion, What in the architectural world can exceed in sublimity and 
grandeur the long unbroken line of arches in the Roman wilderness ? 
But there must be no higgling, sniggling, paring, frosting, tinkering, 
and the rest of the little ¿ngs and things with which our modern arches 

+ are ornamented. I verily believe that the man who spoils an arch with 
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a dropping keystone could be guilty of inserting a ring in the nose of 
the Venus de Medici, and although it might be merely his own bright 
idea, he might think all the while, persuading himself that others 
thought so too, that it had been selected by the fair hand of science 
to set off the Queen of Beauty to advantage. I have seen, or perhaps 
only think I have seen, sculptured keystones which had a good effect, 
the sculpture alone being in relief. By the bye, sculpture is too 
seldom called in aid by architects to embellish their works, I do not 
mean the Paul Pry intruding or protruding keystone with mere 
glyphs, but something like what is to he found in nature relieved on a 
smooth ground, appearing like a single star in the firmament, or to 
speak of things terrestrial, a single and well selected ornament on the 
arched and unwrinkled brow of beauty. 

For the history of the arch one naturally looks for information to 
the Encyclopedia of Architecture, but the information there given is 
scanty enough. Who indeed would suspect Mr. Gwilt of taking a 
leaf out of the travels of any ‘mere amateur” or “literary idler?” 
No, no, such small fry must not be encouraged to travel, or at least to 
write, with the object of throwing light on the history or practice of 
the art; besides, Mr. Gwilt seems to have been seized with a Rip 
Van Winkle sleep commencing at the end of the reign of George III., 
(which he says was also the end of the 18th century,) and to have 
remained from that epoch ina state of imperfect clair voyance, from 
which he has aroused at the end of nearly half a century, lor the pur- 
pose of compiling his Encyclopedia: but although he seems to have 
slept profoundly, he did not sleep soundly, for he appears to have been 
disturbed by dreams of mere amateurs and literary idlers thoughout: 
it is to be hoped that he is now wide awake and has thrown off the 
night mare from his breast. If not, the sooner he does so the better. 

ill. In a very sensible letter written by Censor, page 147 of this 

volume, it is stated that very few of the profession purchase foreign 
architectural works; it might have been added, or domestic ones, or 
even read one or the other. I did not wish to-be the first to call at- 
tention to this subject, but I firmly believe that there are many ar- 
chitects who never read professional works. Vitruvius gives a 
goodly list of accomplishments which he considered necessary for an 
architect, but he carries it to one extreme by requiring too much— 
modern practice to the other by requiring too little. Although it be 
unnecessary that an architect should know everything, which the pro- 
fessors of other branches of science and art should respectively be 
acquainted with, yet it is absolutely necessary that he should read 
every thing which bears on nis profession; and if he do not, he might 
as well, like Mr. Rip Van Winkle or Mr. Joseph Gwilt, be asleep, 
whilst all the rest of the world are wide awake; and after sleeping 
orty years, rouse up and think he could compile another Encyclo- 
pedia without filling up the hiatus. One man or one profession 
cannot stand still whilst other men and professions are progressing, 
without being left behind in the race of knowledge. I know that in 
some professions those who in the estimation of their brethren are 
placed at its head, are amongst those who consider themselves only 
students. Nature gave to Hogarth a genius which was calculated to 
make him the finest painter the world every saw; but the gift was 
marred by education, (or rather the want of it,) and vanity, fostered 
by ignorance, prevented him from profitting by the knowledge and 
labours of others, whilst, by availing himself of these advantages, he 
might have eclipsed them all. 

“ Knowledge is power,” said a person called Bacon, or some such 
name. Buy books of merit, gentlemen, and read them; let it not be 
said of architects— 


“ But knowledge to their eyes its ample page, 
Rich with the spoils of time, did ne’er unroll; 
Chill penury repressed their noble rage, 

And froze the genial current of the soul.” 


Depend on it a good use of a good library is essential to make a 
good architect. “The more extensive your acquaintance is with the 
works of those who have excelled, the more extensive will be your 
powers of invention; aod what may appear still more like a paradox, 
the more original will be your conceptions,” (Sir Joshua.) From what 
Ihave myself seen of the nakedness of the land, I greatly fear that if 
some “Devil on Two Sticks,” were to escape out of his bottle, he 
would give a sad account of the empty shelves in the studios of 
modern architects. I have heard that in a city which I could name, 
there is only one architect who possesses a respectabie professional 
library. As Sir Joshua says, “It is indisputably evident that a great 
part of every man’s life must be employed in collecting materials for 
the exercise of genius. Invention, strictly speaking, is little more 
than a new combination of those images which have been previously 
gathered and deposited in the memory; nothing can come of nothiog: 
he who has laid up no materials, can produce no combinations.” 
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Every mar is not born a genius; but no man who has not talent and 
desire to profit by the works of others, has any right to consider 
himself an architect. No doubt it is owing to a want of the right 
perception of this, that architecture does not now occupy in the scale 
of art the commanding position which it should. A knowledge of 
tbe disease is a step to the remedy; onthe profession depends its 
successful application. 


Clonmore, Dublin, 
May, 1844. 


CAMDENISM AND PAGANISM. 


Suca is the ultra intolerance and bigotry of the Cambridge Camden 
Society, that it professes almost a mortal hatred for every thing par- 
taking of classical architecture, and would not only henceforth exter- 
minate all such styles in practice, but even interdict all inquiry and 
discussion relative to them. That the Ecclesiologist should be sadly 
wrath with the article “On the present condition and prospects of 
Architecture in England,” in Part Il. of Weale’s Quarterly Papers, is 
natural enough—is no more than was to be expected, because the writer 
has been not a little bitter in his remarks upon the Camden and similar 
societies. Yet wherefore it should protest againstas “ mischievous” 
another paper entitled “Outlines and characteristics of Styles,” isnot 
so apparent; or it is apparently for no other reason than because it 
treats of the Characteristics of those styles which the Camdenists re- 
gard as profane. For having accomplished well, as much as he under- 
took to perform, and for having explained more lucidly than is gene- 
rally done, a great many seemingly insignificant but really important 
matters in classical architecture, the writer obtains no credit from the 
Ecclesiologist; which not only severely condemns all practical appli- 
cation of classical architecture, but would even suppress the study of 
it, and no doubt, would commit to the flames all publications and writ- 
ings connected with such study. 

If therefore Mr. Weale is at all solicitous to propitiate the Cam- 
denists, he will in future exclude all similar heretical essays and topies 
from his “ Papers,” and confine them exclusively to subjects of Eccle- 
siastical architecture and decoration. That being done, the next step 
on the part of the Camdenists may be to take the Roval Academy to 
task for rewarding architectural paganism with “gold medals,” and 
for admitting designs in any other than the ecclesiastical style, into its 
exhibitions. Luckily the Ecclesiologist does not pretend to interfere 
in matters of Painting, or it might exclaim against the enormity of 
exhibiting subjects from heathen mythology,—perhaps might object 
to the somewhat too liberal display of female loveliness in Etty’s pic- 
Neither would the pictures in the National Gallery escape 
reproach for their nauglitiness,—for instance, Rembrandt’s lady pad- 
dling in the water, which was formerly in the collection of a clergy- 
mani 

If the Camdenists are quite right, then the nation has been exceed- 
ingly wrong, and has acted very foolishly in purchasing the Elgin 
marbles, and in now endeavouring to obtain a fresh stock of paganism 
of the kind from Lycia. 

But to come to the main point,—it is pleasant to hear Pugin inveigh 
against the scandalousness of an architect's daring to paganize at the 
Universities, and University menthundering against pagan architecture, 
since of all persons in the world,such reproaches do not come with the 
very best grace possible from them. It is not to be denied that Pa- 
ganism does infect modern literature and art to a very great extent, 
and sometimes very fantastically. The odour of it mingles even with 
the strains of Milton; the taint of itis imbibed with almost the very first 
elements of education, at least of gentlemanly education. And whom have 
we to thank for this? truly, no other than our venerable ecclesiastical 
institutions—our so greatly extolled seats of piety and learning—our 
Universities, Colleges, and endowed Schools, which have made 
HEATHEN LITERATURE not only a part, but one of the most essential 
parts, the absolute sine gua non in liberal education! 

Now, to our dull apprehension, this sort of actual Paganism, which 
mixes itself with our very thoughts and feelings, is infinitely more 
dangerous and mischievous than that which Camdenists and Puganists 
so lustily complain of. If we can tolerate Paganism in poetry, in 
painting, in sculpture, all of which bring more or less vividly and 
actually before us the gods, and the idols, and the extravagant, often 
shockingly impure, fancies of Greek and Roman mythology, it be- 
comes over-acted, farcical prudery to be scandalized at our admitting 
anything partaking of, or reminding us of Paganism into our architec- 
ture. Ip this last all the moral uncleanpess and pestileutial virus of 
heathenism either evaporate or are neutralized. It may be very bad 
taste to prefer Grecian—which we ourselves do not do, otherwise 
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than as we prefer a good Grecian design to a bad Gothic one; but 
that is chiefly matter of taste—certainly does not amount to a very 
flagrant moral delinquency. 

However, we are quite ready to join the Camdenists, and that too 
most cordially, in a crusade against Paganism; but then we do not 
agree to their half measures, bnt insist upon ‘going the whole hog ? 
If Paganism is really to be rooted out from the land, let us lay the axe 
to the stem of the tree, and that right vigcrously. Let not pagan 
poets be any longer made the studies, and the corruptors of Christian 
youth; let us have no aspirants to episcopacy employing themselves 
in editing Greek tragedies ; let us not hear Homer spoken of with as 
much reverence as if the Iliad were a book of Holy Writ and Christian 
doctrine. Let us purge not only our libraries, but also our galleries, 
both public and private, of the rank paganism there hoarded up as 
precious works of art. lf art sanctifies what is heathen and profane, 
when it comes in such shape, it may also render us tolerant of such 
comparatively innocent paganism as that of Greek and Roman columns 
and entablatures ;—and now, to make use of a not very polite expres- 
sion, we have flung the Ecclestologist “a bone to pick ;” but dare say 
that it will consider it altogether beneath its notice; the most conve- 
nient and prudent course which Tartufferie and pharasaical hypocrisy 
can take. After all, too, the Ecelestologis¢ is not even tolerably con- 
sistent as far as it goes, for if its anger be stirred up against mere 
literary articles, which according to its own account, are too dull to do 
any mischief, it ought toempty the vials of its fiercest indignation upon 
those monuments of architecture which, by their Paganism, (a mighty 
pretty bng-bear word,) must so shock the pious feelings and the or- 
thodoxy of Camdenists :—for instance, that flagrant example ia Cam- 
bridge itself, the Fitzwilliam Museum. With what sort of sincerity 
the Camdenists, and their organ the Eccles¢ologisi, take the interests 
of architecture to heart is sufficiently apparent from the studious sup- 
pression of all mention of or reference to the beantiful little cemetery 
chapel lately erected at Cambridge by Mr. Lamb. No doubt, they 
would if they could abuse it, as they have done Mr. Blore’s church at 
Hoxton; for it may, in their eyes, have a far greater defect than even 
that of Paganism, namely, of heterodoxy, the building belonging to 
Dissenters; and the Camdenists are wonderfully orthodox, and no less 
wonderfully liberal,—quite pattern people, and amazingly consistent 
to boot. Their orthodoxy extends even to their orthography, in 
which they display a singular affection for, a silly affectation of the 
now exploded &, iu such words as Catholic, Gothic, &c., spelt by them 
Catholick, Gothick, which may be very proper, yet seems to us very 
finickal and very comickal. 

ZZ 


ARCHITECTURAL DRAWINGS, ROYAL ACADEMY. 


ALMosT might we stereotype the remarks with which we have 
hitherto opened our notices or the architectural department of the 
Academy’s Annual Exhibitions. But it would seem that the corri- 
genda are also incorrigibilia: in regard to them, there are not the 
slightest symptoms of amendment;—not even of there being any de- 
sire to effect improvement, notwithstanding that it is so obviously 
needed. We must therefore, per force, conclude that the architects 
belonging to the Academy are mere cyphers in it, without authority, 
influence, or interest of any kind; and that their zealous endeavours 
to abate the grievances and inconveniences complained of, and to 
obtain for architecture more liberal treatment at the hands of the 
Academy—so long at least as it continues to form any part of their 
exhibitions,—have been quite unavailing. If we do not account for 
matters this way, we are driven to a very ugly alternative—that of 
supposing that those gentiemen who represent the interests of Archi- 
tecture—their own profession—at the Academy, leave it entirely to 
shift for itself, well knowing that their own drawings are certain of 
being hung to advantage.—To give them their due, however, they 
are tolerably considerate, and do not monopolize a very great deal of 
space. Only three drawings constitute tle entire quota of those sent 
in this year by the Academician Architects—namely Barry and Hard- 
wick. As to the Architectural President, Professor Cockerell, instead 
of doing the honours of his own department, he again keeps away 
altogether, which may be very dignified, but is not particularly gra- 
cious or eocouraging on his part.—Like Sir John, he is ashamed to 
march with the ragged rogues through Coventry; so puts himself to 
Coventry. 

Besides the Professor, there are many others whose names we this 
year miss from the Catalogue, although hitherto they have generally 
exhibited something each season. No wonder therefore if the average 
merit of the present Exhibition is below, rather than at all above that 
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of some preceding ones; especially as we do not find old acquaintances 
supplied by new ones of any note or promise. 

We will break off from our general remarks—crusty ones?—and 
turn at once to Barry’s splendid pair of drawings Nos. 1186 and 1196, 
the first a “ View of the New Palace at Westminster, as it will appear 
from Lambeth;” the other a view of it “as it mould appear from the 
Surrey side of the river, near the foot of the new Hungerford Bridge, 
iu connexion with a suggested new Bridge at Westminster.” As to 
the “mill appear” promised for the first subject, that we somewhat 
doubt, unless Mr. Barry be a second Joshua, and caa prevail upon the 
sun to tarry in the East and light up the river front of his edifice in 
the same manner as is here shown. Neither will the building ever 
display itself from Lambeth in the same manner as is represented in 
the drawing, the station selected by the artist—and extremely well 
selected it is in itself—being very much nearer. There must also, we 
apprehend, be some mistake or miscalculation in regard to the point 
from which the other view is taken, it being immediately close to the 
“suggested” Bridge, showing the latter as it would be seen from upon 
the river, therefore not near to Hungerford Bridge. This will proba- 
bly be thought hypercriticism ; and such indeed it is in regard to the 
drawings, for there artistical licenses of the kind in order to show the 
subject to the greatest advantage, are allowable enough; but the case 
becomes somewhat different when, as in this instance, it is above all 
things important to caleulate beforehand the precise effect of the 
structure when completed, without any exaggeration or flattery. That 
Mr. Barry himself professes to be very exact, is evident enough, else 
he would hardly by particularizing the precise stations from which 
they are taken, have led us to question the veracity of the drawings 
in that respect. Be the mistake however either on his part or ours, there 
can be no mistake as to the magnificence of the architectural ensemble 
which Mr. Barry here displays to us. He has not at all reined in his 
imagination, but it is not so certain that John Bull will not apply the 
curb to it, for we now perceive to what prodigious extent the archi- 
tect proposes to carry out his plans. According to what is here 
shown, we find that all the houses on both sides of Bridge Street are to 
be swept away; and that the South side of that street will be formed 
by another extensive range of buildings, similar in character to the 
other elevations of the “Palace,” and entirely enclosing behind it 
Westminster Hall and New Palace Yard. Then are we to have ter- 
races and shrubberies on the other side of the street, at least along 
the river; also other terraces, and a splendid pavilion or Water-gate, 
extending from the south end of the River Front. Neither does Mr. 
Barry stop short here, for there are now additional towers, and the 
original Clock-Tower, is now prodigiously enlarged and converted 
into a lofty upright mass, whose ensemble has more of the character 
of Foreign than of English Gothic, and which is withal somewhat 
heavy in outline in its upper part, where there is a most enormous 
clock-dial—not unlikely to obtain the name of the “Prince of Wales’ 
pocket watch.” In comparison with what is now contemplated—at 
least by the architect himself, the edifice will be expanded to abont 
double the extent of the original plan; therefore what with the pro- 
digious increase that way; with fresco-painting and other closely de~ 
corations in the interior; with a vast deal of additional external dea 
eoration also; and lastly with the suggested Bridge,—the sum total 
will be truly startling. 

Without wishing any ill to the Palace of Westminster, we should 
not like to see it entirely swallow up all disposable resources, when 
some are much needed for other purposes. Mr. Barry’s ideas are so 
elastic,—he has such a superabundance of imagination and invention 
that we wish he would out of charity's sake, bestow a little of it— 
some of the mere crumbs and sweepings—upon Sir Robert Smirke, they 
would surely be acceptable to an architectural Lazarus. It seems, 
however, that Sir Robert will accept nothing, not even advice: al- 


| though he takes very coolly a pretty large stock of reproaches, and it 


must be confessed that he does not take them without having fairly 
earned them. After so much has been said about the Facade of the 
British Museum, many persons may have supposed that there would 
certainly be either some drawing or the model of it in the present ex- 
hibition. So far from looking for any thing of the kind, we should 
have been as much startled by it as if we had found the Museum itself 


| in Trafalgar Square. Were all others in the profession to take pate 


tern by Sir Robert Smirke, and we may almost add the “ Professor” 
himself, there would be a fis to architectural exhibitions altogether. 
As to Professors, they are rather shy of exhibiting; we get however 


| this year a subject from one of them, whose name is almost a stranger 
| in the Catalogue, and what is more, a subject which challenges direct 
| comparison with Barry; viz. Professor Hosking’s design tor “Re- 
| modelling the superstructure of Westminster Bridge upon the present 


piers,” as shown by plans, constructional drawings, &c., in Nos. 1143 


| and 1148. “The main object of the design,” the Catalogue tells us, 
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s is the illustration, in a familiar manner, of Mr. Hosking’s suggestions, 
in his ‘ Treatise on Bridges,’ for reducing the weight and cost, and in- 
creasing the rigidity of the superstructure of an arched bridge, by the 
introduction of an inner transverse arch, groined to the usual longi- 
tndinal arches.” The idea is ingenious, and would be attended with 
a pleasing effect ; but we cannot say much in favour of the taste shown 
in the design itself, which is not likely to find many admirers, seen as 
it is almost in juxta-position with Mr. Barry’s. In adopting Gothic, 
Mr. Hosking had evidently no intention of attempting to vie with the 
Palace of Westminster, or even to conform at all with the style of 
that edifices; the Bridge “suggested” by him, being quite contrary to 
the principles of decoration observed in any one of the various styles 
of Pointed Architecture. What should be panels and other orna- 
mental details, are upon a monstrous scale in comparison with the 
structure itself. In fact, as far as appearance is concerned, the bridge 
might just as well remain as it is, without any attempt being made to 
assimilate or accommodate it to Mr. Barry’s edifice. Mr. Hosking seems 
to have designed his Bridge without taking into consideration at all 
the excessively ornate character of the adjoining “Palace; whereas 
had he wished to convince us how well his Gothic would harmonize, 
or how agreeably it would contrast with that of Mr. Barry, he ought 
to have exhibited a perspective view, showing not only the bridge, 
but some portion at least of the other edifice. If we have been rather 
prolix in ovr remarks on Westminster “Palace” and Bridge, it is 
partly because there are very few other designs for public buildings 
and improvements—churches excepted—that claim notice. One 
projél, however, there is for what would form a very desirable and no 
less feasible improvement at Whitehall, viz, Messrs. Wyatt and 
Brandon’s design (No. 1219) for erecting on the site of Gwydir House, 
a building (either for government offices or a Club establishment), 
corresponding with the “ Banqueting House,” and uniting the whole 
into one general façade by means of a central compartment flanked 
with pavilion towers and cupola turrets. It is somewhat curious that, 
notwithstanding the excessive admiration—almost might we say vene- 
ration that has ever been professed for the only part of Inigo Jones’s 
project for Whitehall Palace, that was executed, it has never been 
thought worth while to finish up the exterior consistently as far as it 
goes, continuing the design at the ends—which now present only bare 
brick walls,—and keeping the building quite clear from any others. 
In its actual state, that piece of Jones’ architecture bas always struck 
us as looking somewhat lumpish and monotonous, and evidently in- 
tended only as a portion or feature belonging to some larger edifice. 
Whether the project emanates entirely from themselves, or whether 
aught of the kind is contemplated in other quarters, we know not, but 
Messrs. Wyatt and Brandon now propose to make such addition to 
Jones’ building as would form a well arranged architectural composi- 
tion of considerable extent. It is true the centre would be the nar- 
rowest division of the facade, and would also recede back a little, but 
this is almost inevitable, for as it cannot be allowed to project forward 
unto the pavement, it must either be set back a little, or there could 
be no break at all in the line of front, consequently no motive for in- 
troducing the towers,—which are well imagined characteristic traits 
adopted from Jones’ ideas for Whitehall. 

After this design there is scarcely another in the room, which shows 
any thing either proposed to be done or lately erected in the metro- 
polis, if we except No. 1101, Mr. Turner’s “Façade buildings of the 
Joint Railway Terminus at London Bridge,” which design has ap- 
peared in our journal. We meet indeed with a design for the new 
Conservative Club-house (No. 1218, T. Hopper), but it is not the one 
adopted, nor does it rival it by many degrees; but of course Mr. 
Hopper thinks differently, or he would not have challenged cempari- 
son. There are a good many other designs in the same predicament, 
having been put hors de combat, but how far they have been superseded 
by any thing better we are unable to judge, there being no drawings 
or models of the approved ones. For the ‘Leicester Memorial” 
alone there are four or five designs,—all of them columns—made ac- 
cording to order, we suppose—and all so exceedingly poor and in- 
sipid that they seem to have been sent to the Academy for no better 

eason than that they were ready to be sent. By way of producing 
something less hackneyed than the eternal Doric or Tuscan column, 
ope of them substitutes the capital from the Tower of the Winds at 
Athens! Of Mr. Donthorn’s column, which is the one to be executed, 
the capital is described as being altogether a novel composition, con- 
sisting of the heads and fore-parts of animals, but whether placed all 
round, or only under the angles of the abacus, we cannot tell, for he 
has not thought proper to exhibit the design, or any drawing or model 
of the capital only. 

Of Prize Designs we have quantum suff, things that may deserve 
the Academy’s gold medals, but do not say much for the judgment 
which proposes such wildly extravagant subjects as are those upon 
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which architectural students are invited to exercise their invention. 
The one this year is a “ Metropolitan Music Hall and Royal Academy 
of Music,” upon such a scale that it seems intended to contain the 
whole Musical “ Million,” and to require full a million to erect it. It 
is quite preposterous to encourage students, to encourage mere be- 
ginners to attempt such monstrously out-of-the-way things before 
they can display any taste and invention in designing a moderate- 
sized house, or even a siogle room. Subjects of the last-mentioned 
kinds are always, we are sorry to say, exceedingly rare: there is not 
a single design for the front of a street house or a town mansion. 
Architects seem to be able to make nothing of such subjects: they 
accordingly favour us only with cottages, villas, country mansions and 
castles. Of interiors thev are equally shy—except they be merely 
those of churches—notwithstandipg that so much has of late been said 
on the subject of interior decoration and the study of it; that in itself 
it affords such a wide and varied scope ; and that it may be adopted 
with comparative facility and economy. Promise, however, is now 
made of what has long been a desideratum among architectural publi- 
cations, by No. 1134, “The Morning Room, one of a serics of designs 
for Interior Decoration,” E. B. Lamb; yet while so many insignificant 
and paltry things are allowed to stare us full in the face, this drawing 
is put nearly quite of sight, notwithstanding that it is of a kind tu re- 
quire close inspection. Placed where it is, all the detail—all that 
constitutes decoration is entirely lost; hardly therefure would it have 
been a whit more preposterous to have hung it npside down at once. 
Nothing can be made out except the general forms and masses. Its 
author’s name is however a pledge of its merits, since no one under- 
stands better than Mr. Lamb, the application and adaptation of former 
styles to actual purposes, in such manner as to retain their character- 
istics, and that, not merely in bits and patches, but consistently and 
throughout. Accordingly, we trust that ere very long we shall behold 
his “Series of Designs” in a published form; for it certainly would 
prove a most excellent companion work to those by Joseph Nash, and 
wonld be far more generally useful, inasmuch as the subjects would 
be designed with express reference to what is required for or capable 
of being introduced into modern rooms, and in spaces of Jess extrava- 
gant amplitude than ancient baronial halls, 

The only other interior of a room—properly so called, is No. 1160, 
the “Library of the Parthenon Clubhouse,” in Regent Street, one of 
the two mansions built by Nash for his own residence aod that of his 
brother-in-law Mr. Edwards. Never has Mr. Beazley satisfied us so 
well as in this interior, which althongh of no great size as a room—in 
fact a narrow and not very long gallery, is uuusually scenic in its archi- 
tectural character. It consists of three divisions or compartments 
covered by as many domes and their pendentives, which constitute 
the chief architectural decoration, the walls being nearly covered by 
book cases, on which are placed busts. Each of the end compart- 
ments is lighted by a lunette or semicircular window over the book- 
cases on the left hand side; but the centre one is enlarged by a bay 
window on that side, which gives greater space to the reom, and 
variety to the design, We speak doubtingly, but we suppose that 
this Library is not an entirely new addition to the honse, but a re- 
modelling of the small gallery shown in the plan of it in the “Illustra- 
tions of the Public Buildings of London.”—This design is not only 
more than ordinarily interesting as a subject, but also as being sug. 
gestive of further ideas, and as affording an agreeable “episode of 
plan.” 


(To be continued.) 


MR. J. TOWNSEND’S LECTURE ON THE FINE ARTS. 


Severat of the Greenwich and Kent papers have spoken in terms of very 
high admration of this Lecture, which was delivered at the Greenwich Lite- 
rary Institution, on the evening of May Ist.; and in so doing some of them 
have indulged in sharply satirical remarks—not it would seem without rea- 
son—on the want of taste and also of goud feeling shown by the people of 
Greenwich, who instead of encouraging talent in a fellow townsman, left him 
to address almost empty benches. This is all the more extraordinary, be- 
cause the room would have been very decently filled, had there been but a 
tolerably fair attendance on the part of the members belonging to the Insti- 
tution. But after what fashion it is that they bestir themselves in promoting 
intellectual taste either in regard to literature or to Art, is now pretty mani- 
fest. 1t willbe lucky for them should not the very pointed and caustic re- 
marks of some of the newspaper editors obtain for the people of Greenwich, 
the title of the Kentish ‘ Beotians.’ 

By the few who were present the lecture was exceedingly well received, for 
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it abounded in original and striking observations, and in highly eloquent 
passages. which drew forth frequent applause. This will hardly be ques- 
tioned after perusing the following extracts from it, which appeared in the 
“ Kentish Mercury ” of May 4th, and we think that our own readers will 
thank us for affording them the opportunity of judging for themselves of the 
Lecturer’s style, and mode of handling his subject. 


“Influence of Forms of Government on the Fine Arts. 


“Itis the same with regard to that other knotty question—how far the Fine 
Arts are influenced by forms of government ;—whether they thrive better in 
republics or in monarchies,—whether the spirit of liberty, or that of despotism 
invigorates them most,—whether they themselves tend to encourage and keep 
alive the spirit of either the one or the other; or whether forms of govern- 
ment have nothing to do with the matter. 

“Those who take the side of republics, and also lay stress upon the in- 
fluence of climate, will of course, triumphantly refer us to Athens as affording 
most incontestible evidence in confirmation of their doctrine. But then the 
instance uf another Grecian republic upsets it all again; for wherefore did 
not the Lacedemonians distinguish themsclves in literatnre and art just as 
much as the Athenians? They were republicans. they were Greeks, and as 
far as climate is concerned, were placed in a more southern latitude. Their 
temperament and disposition, their manners and institutions, indeed, were 
different, therefore we may well account for the other difference, but this last 
also shows that republican form of government—for such was virtually that 
of the Spartans and Lacedemonians—has very little to do with the matter. 

“Lovis XLV has shown the world how much may be achieved by royal 
despotic will, and how very ditéle that much is. He affected the fame of a 
second Pericles—or rather that of being Pericles, Augustus, Leo, all ia one ; 
and as the world is not over vigorous in examining into similar pretensions, 
he for a time, ohtained it. Pericles and Louis Quatorze!—certainly they re- 
semble each other just as much as do the Parthenon and Versailles. 

“Taken under the auspices of Louis, art was compelled to attire itself in a 
court-dress, and the muses to wear hoop petticoats. It was also expected 
from art that it should payin kind for the patronage so hountifully and 
graciously bestowed upon it. It was hospitably received as a guest, on con- 
dition of its playing the part of a parasite also, aad celebrating a loutrance, 
the bountiful munificence and the boundless magnificence of the Grand Mo- 
narque. 

“ The Church and the Fine Arts. 


“ As the Church of Rome increased in wealth and power, she added pomp 
to 'pomp, and splendour to splendour, superstition to superstition, till ıt 
seemed as if she wished to absorb within herself all the pomps and all the 
vanities, and all the allurements, and all the illusions of mundane power. Ari 
was honoured,—religion sensualized ; the one was enrobed as a priest,—the 
other decked like a harlot. 

*“ No wonder therefore that on separating and withdrawing their allegiance 
from the Church of Rome. and rejecting its traditions and superstitions, the 
first Reformers—at least their followers, rejected its ceremonies and its 
pageantries, as mummeries worse than unmeaning; or that the work of de- 
struction began afresh. The grievous havoc then committed either by spolia- 
tion or wanton defacement, has been a theme of bitter complaint with anti- 
quaries and artists; hut if it displayed it tvo indiscrimately, popular indigna- 
tion was not altogether unjustifiable, 

“ From that period, art has been greatly circumscribed in Protestant coun- 
tries, and expelled from that ministry in the temple, which it held both in 
Pagan and Christian times , consequently put upon quite a different footing. 
Having no occasion for the serv‘ces of art,—except it be that of architecture, 
the Protestant church has no employment for, consequently no patronage to 
bestow on it, This has been deplored—even bewailed ; and not without rea- 
son—that is, supposing the interests of art are to be held paramount to all 
other considerations. But with the example of what sort of services it has 
rendered to religion, in the case of the Roman Catholic Church, before our 
eyes, there is some reason for being suspicious of it. Were it admitted into 
the Protestant Church, it would, no doubt, be sufficiently discreet and unas- 
suming at first; but then, for how long? probably no longer than it had 
established itself upon such a firm footing that it might bid defiance to those 
who should endeavour to turn it out again. In such case you have to deal 
with a servant that will not take warning to leave ; you may discharge him, 
hut there is no other way of getting rid of him than by fairly kicking him 
out of doors, and thereby causing a hubbub. 

“In fact, so far from being rendered more solemn and impressive as reli- 
gious edifices, and devoticna] in character, many churches in ltaly and other 
Catholic countries, look more hike picture galleries and museums of art, and 
are visited mercly as such by strangers. Instead of asking why we do not 
admit painting into our own churches, the more proper question, perhaps, 
would he, why do we not exclude sculpinre also? Since of the greater part 
of it as there found, the most that can be said in its favour, is, that there is 
no danger of its encouraging superstition. 

‘““ Many and strong are the remarks which have uf late been made upon the 
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public monuments in Westminster Abbey, and St. Paul's, and it must be ad- 
mitted that while they are but little creditable to us as productions of art, 
considered as which they are many of them both puerile and bombastic, little 
better than mere stone-carver’s jobs, they are the reverse of Christian in their 
ideas. They are for the most part, Paganism without its puetry,—are made 
up of frigid and sehool-boy conceits, where link-boy genii figure with their 
inverted torches among Britannias and lions, whirh last are sufficiently 
numerous to stock a menagerie. 

t Should it be asked—‘ what then is to be done? how is sculpture of that 
kind to be so christianized as to be completely purified from all taint of Pa- 
ganism ? J must confess that 1 am not prepared with an answer ; neither Í 
believe is any one else. Therefore anuther question arises, namely, are we 
justified in persistiug to make use of what we acknowledge to be both impro- 
per and unsatisfactory, merely because we know not huw to render it other- 
wise? Sculpture is all too corporeal for Christian art and for the expression 
of Christian ideas; beauty of form is its element; of mental emotion, of 
spiritual feeling, it scarcely admits any strong expression, without falling into 
caricature, and theatrical gesticulation. 

“Even were such monuments perfectly satisfactory in themselves, both as 
works of art, and as intelligent and expressive memorials of those to whom 
they are erected, they would still be objectionable on the score of propriety. 

“ Great would be the outery, were it now for the first proposed to place 
within the walls of a sacred edifice—within the house of prayer and Christian 
devotion, triumphal effigies—as they may well be called—of our fellow mor- 
tals, not of martyrs for the faith,—aot of men who have been a guide to others, 
in the holiness of their lives, and their earnestness in the cause of truth and 
religion; but of men who have signalized themselves far differently, who 
have, indeed, proved their claims to earthly Jaurels and earthly renown, but 
tono more. Were this, I repeat, now first proposed to be dove, great would 
be the indignation excited: we should be told of the shocking desecration— 
even profaneness. Although Rome deified its emperors, even heathens did 
not place statnes of their distinguished men within the fanes consecrated to 
their deities. Custom, however, reconciles us, hardens us to what we should 
else consider glaring and indefensible improprieties ; so mnch so that the re- 
fusal to permit the statue of Byron, by Thorwaldsen, te be put up in West- 
minster Abbey, has been stigmatized by some as an act of ungenerous bigotry. 
Yet there to have placed the author of ‘ Doa Juan,’ would have been viewed 
by others as a gross indecency. 

“ Even the statue of Watt. the author of the steam-engine, is not particu- 
larly edifying, although characteristic enough of the steam-engine, Mammon- 
worshipping times in which we live, and in which steam obtains far more of 
our cordial esteem than falls to the share of art. No! let us testify our grate- 
ful veneration for valour, for heroism, for genius, for intellect; for noble 
achievements in arms or acts—in the senate orin the field! but while we 
honour them, let us not dishonour the temples of our faith; let us not, within 
their saered walls, be reminded and surrounded by trophies of worldly ambi- 
tions—of mundane triumphs and mundane glories, which thereby look only 
all the more abject and pitiful. No, as there is a time, so, also, is there a 
place for al] things; and a Protestant church is assuredly not the most suit- 
able place to be made an exhibition room for works of art, or even a pantheon 
of ‘ British worthies.’ 

“Tt becomes a question then, whether it be not more advisable rather to 
expel sculpture, than to admit painting. lt is surely no reproach to Pro- 
testantism, that its service needs no such materia] aids to devotion; that it 
scorns to entice by amusing the fanry, and addressing itself to the imagina- 
tion. For a religion of externa] forms, ceremonies and pageants, of devotiona 
etiquette and representation, art indeed does much, if only because it is in 
keeping with. and coatributes towards enhancing that sort of spectacle and 
pomp which is affected in all besides. 

“But what need of art, or what can art do for a ehurch constituted like 
our own, whose solemnities are not intended to impress the outward senses ? 
Otherwise than fur monuments—and how objectionable and iacongruous they 
for the most part are, has just been pointed out. Seulpture is almost entirely 
out of the question; more especially if it aims at being classical, for in pro- 
portion as it is antique in gusto, so it is likely to be foun Pagan in character 
and in spirit. 

« How, again, is painting to employ itself in our churehes, if debarred from 
all those subjects and representations which Protestantism rejects as super- 
stitions or profane? It does not tolerate portraits—of course imaginary 
oaes—of patriarchs and saints, apostles and martyrs; much less would it 
tolerate the embodying of the Trinity as indulged in by Catholic artists—even 
at the present day; and the many other representations which are at once 
shocking and absurd—under human forms. 

“Protestant artists are interdieted—and justly so—from venturing upon 
purely celestial snbjects and scenes; they may not attempt to seale and sean 
the heaven of heavens—obtruding upon us their own puny phantasies, as dis- 
tinet revelations, of what eye hath never beheld, and which it passeth mortal 
intelligence to adumbrate ever so faintly in idea alone. 

‘But fools rush in, where angels fear to tread.’ 
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“t Last judgments'—‘assumptions’—celestial visions—saints sprawling 
upon clouds, or hovering overhead like balloons—are all interdicted us. 
Scenes of martyrdom would be objected to as by far too disgusting to be 
suitable subjects forthe pencil at all ;—nor have we that almost inexhaustible 
stock of legendary traditians which Catholic painters have availed themselves 
of, so largely. Consequently nothing remains for Protestant artists to work 
up but'subjects from scriptural history, and no nobler—no higher walk of 
art, it will be said, can possibly be desired: with the dignity of history it 
unites the sublime of religians sentiment. Very true, such is—ar rather 
ought to be the case; but let us for a moment look at the matter as it really 
stands: now, so far from being what its name implies, historical painting is 
entirely fiction, without the slightest pretence to literal truth, heing worked 
out by imagination upon no substratum than a bare recarded fact. Be they 
conceived ever so powerfully,—treated ever so ably, still the images on the 
canvass are only those of the artist’s own imagination. The representation is 
only a poetic guess—a prabability ;—therefore, although as a work of art it 
may be admirable—even ot surpassing worth, its artistic excellence and the 
vigour of imagination, it may happen to display, do not entitle a work of the 
kind to be received into the service of the church. At least, if the inspira- 
tians of genius, and poetic imaginings are tn be admitted in one shape, why 
not also in another—and thata less material—more spiritualized one? Or 
would it be too daring—too profane an intrusion were the muse of Milton 
permitted to enter also ? mast certainly it wauld be so considered ; yet Mil- 
ton brought quite as much of pure religious inspiration to his solemn subject 
as ever did the greatest genius in painting. 

“In general, the world looks for some degree of consistency between the 
character of a man and his productions : it has nogreat esteem for those who 
can skip not only ‘ from grave to gay,’ but from the religious to profane, and 
back again from the profane and sensual to the devout, just as the immediate 
occasion may demand : 


“ : Now deep in Taylor, and the book of Martyrs, 

Now drinking citron with his Grave and Chartres.’ 
Nevertheless, the utmost latitude in this respect seems to he granted to 
artists: they are permitted to be alternately Christian and Pagan; to take 
their subjects from the Bible, and from Ovid the next ;—Magdalens or Ledas, 
Crucifixions or Carnivals,—Bacchanal revels, or the Sacraments of Church, 
—all are pretty much alike to them, for many of the great masters have dis- 
playing equal ability in the two extremes ol their art, and perhaps have been 
quite as sincere in the one as in the other. Hence the operations of art are 
gencrally considered to be those of the hand rather than of the mind, at any 
rate to be influenced by the head, rather than the heart; nor can it be denied 
that such is to a great extent the case. And this is one tolerably sufficient 
reason wherefore painting and sculpture should not be allowed to assume in 
any degree the office of teachers, instructors, and interpreters, in matiers re- 
Jigious and spiritual, —intruding themselves into the sanctuary, under such 
character. If the library—not the church, be the more suitable place for 
sacred poetry, so also is the picture gallery, for paintings from scriptural 
subjects. The case might be materially different, were there artists wha de- 
voted themselves entirely and exclusively to the service of the church, from 
motives of piety, and aut af sincere religions feeling, conscious that they had 
a high mission and most responsible afficeto discharge. During the middle ages 
of Christian art—before the so-called revival of the arts, such was partly the 
ease. In the productions of that earlier period there was, indeed, of real art 
toa little, of superstition too much, but there was also the spirit of Religious 
Sentiment. After the Revival, there was far less of this last, art became 
more perfect, more tasteful, more refined, but also more sensnal, more worldly, 
Protestantism, therefore, acts discreetly in excluding painting from its reli- 
gious edifices. 

“ There is, however, one particular species of painting which it still tole- 
rates, and which is just now receiving great encouragement, notwithstanding 
that it seems to be in some respects quite opposed to Protestant sentiments, 
inasmuch as it partakes somewhat largely of the fconology, or Imageeworship 
of the Romish church. Having said this, I hardly need explain, perhaps, 
that | allude to glass-painting and its stained windows ; presenting a gor- 
geous display of Saints and Martyrs, many of them blazing in the most vivid 
colours. The inconsistency of thus admitting in one shape what we alto- 
gether refuse in another, is if not quite removed, at al] events much diminish- 
ed, when we take into cansideration the great difference of character between 
that and other modes of painting, and the widely different manner in which 
it is employed. Glass painting makes very little pretensions to being an 
imitative art; rather is it a mere emblematic one and altogether conventional 
and decorative, for painted windows are to be looked at not as pictures, but 
as a portion of the general architectonic ornamentation of the edifice. The 
subject contained in them may have little or no meaning, or if any, it may 
utterly escape attention, such painting being almost entirely hierogly phical, 
The details—the individual figures are unregarded: it is the general effect— 
the ‘ glorious confusion’ of colours, which sheds an atmosphere of transfign- 
rated light through the whole building, completely filling it, as it were, with 
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an incense of al] hues mingling together inte solemn radiance—that captivates 
and charms, and certainly tends to heighten devotional feeling. Such at 
least is the poetical view of the matter; but it has also another, and, it must 
he confessed, a very prosaic aspect; because although when looked at through 
‘antiquarian barnacles,’ the figures in ancient stained glass may be admired 
as so many specimens of art native and undefiled, ordinary optics are apt to 
discerntin the majority of them, more of the grotesque and the ludicrous 
than is altagether seemly ;—to fancy that they bear in regard to drawing a 
singular resemblance to those in China tea-cups [and saucers ; besides at the 
same time a most unlucky likeness to the personages depicted on Court cards 
—their Majesties af Clubs and Hearts, Diamonds and Spades! 

“ That Protestantism is decidedly unfavourable to art—that is, in imme- 
diate alliance with religion—is not to be denied; hut then it must on the 
other hand, be admitted that art has seldom shown itself worthy of being 
admitted to such alliance. If superstition be religion, if childish fancies— 
aften most shockingly profane were intended to be most pious, are to be re- 
ceived as worthily expressing the mysteries of anr faith, then indeed, the 
services of art have been both great and many in the cause of the church, 
but even so not of our church; at least quite unintentionally as regards the 
latter—only as it helped to build up that accumulated mass of superstitions 
which eventually Jed ta the Reformation.” 

We know not whether Mr. Townsend intends to make another{trial in some 
less Beotian place than Greenwich ; but whether he do so or not, we hope 
that he will eventually give this Lecture to the world, in a permanent form, 
by publishing it as a literary composition. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTE OF CIVIL ENGINEERS. 
SCREW PROPELLERS. 


Account af same experiments on a vessel called the ‘ Liverpool Screw, 
From the 
Minutes af Proceedings of Institution of Civil Engineers, Feb. 13, 20, and 
27,1844. With Eagravings, Figs. 1 to 10, Plate VI. 

The Liverpool Screw, upon which the experiments, described in this paper, 
were tried, is a small iron vessel 65 ft. long by 12ft. Gin. beam, and 3ft. 9in. 
draught of water. She is prapelled by two high pressure oscillating engines, 
with cylinders of 13in, diameter and 18in. length of stroke. The steam, 
which varies from 561b. to 601b. pressure ia the bailer, is admitted to the 
piston for one-fourth the length of the strake, the remainder working hy 
expansion, The nominal power was 20 harses, but the effective pawer rarely 
exceeded 18} horses. The cylinders are placed diagonally, at right angles to 
each other, and work to one crank upon the main driving shaft, which ruus 
direct to the propeller without gearing or bands. The propeller, which makes 
95 revolutions per minute, is on Weodcroft’s plan, with a pitch expanding 
from 10 to 11 ft.; after being enlarged at three several times, from 3ft 10in. 
diameter, it is naw 5ft. 4in. diameter by 20in. long; it is af wranght iron, 
and consists of four short arms, whose united area is equal to 16 square feet; 
af this, anly about 13 ft. are immersed, a portion of the upper side being con- 
stantly ahave the water: the angle of the centre af the floats is 45°, and 
abont 40° at the periphery. The author then gives the details af a number 
of experiments, and he states that, although the prapartions of the vessel 
were not favourable for speed, her length being only five times the beam, and 
the sectional displacement 28 ft., the speed was greater than that of all the 
steamers on the Mersey, except the large sea going steam vessels. That the 
“slip” of the propeller, when tried by Massey’s log, was less than five per 
ceat. That the actian of the screw across the way of the vessel, did nat 
appear to affect the steering, or have the slightest tendency to turn the head 
of the vessel. 

The author is of opinion, tbat engineers in general, fearing a loss might 
take place from lateral action, with a lang pitch, and that the steering would 
be affected if the propeller was nat immersed, have made the propellers tao 
small, and that the short pitch, which had rendered a high velocity necessary, 
was detrimental. Several satisfactory experiments, in towing vessels, are 
also mentioned, and it is stated that in a heavy sea, the superiority of the 
screw propeller was very visible. The dimensions are then given far vessels 
of war and of commerce, warking with screw propellers, driven direct by 
oscillating engines, which the author anticipates would prove much more 
serviceable and sea worthy, than any of the paddle wheel steamers now ia 
use. 

The paper is illustrated by a diagram of the propeller af the Liverpool 
Screw, and hy plans af the machinery and geueral arrangements of the pro- 
posed frigate and large steamers. 

Remarks.—Mr. Rennie observed, that the Institution was much indebted 
to Mr. Grantham, for bringing forward the subject of screw-propellers; the 
more particularly as it had now become of national importance, and that every 
attempt at perfecting the sub-marine propeller merited encauragement. It 
was difficult, correctly to assign the merit of the first invention of this species 
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of propeller, as it had been tried at various periods, and with as varied re- 
sults, oa the Continent, in the United States of America, and in this coun- 
try;? but it appeared certain that Mr. Samuel Brown, the inventor of the 
gas vacuum eugine, was among the first who applied the sub-marine propeller 
with any practical effect. The propeller used by him was on the principle 
of a regular screw, aud consisted of two blades, which were affixed at an 
angle of 45° to a horizontal shaft, which was placed in the bow of the 
vessel, and he believed that it had also been used in the stern. This pro- 
peller was driven by a gas vacuum engine, of the nominal power of 12 
horses, and actually caused a vessel of 60 feet in length, to move at the rate 
of six or seven miles per hour. M. Sauvage of Boulogne-sur-Mer, had also 
made several attempts at propelling vessels by the same means, and it was 
very gratifying to find that his services had recently been acknowledged and 
rewarded by the King of the French. Jt was, however, Mr. F. P. Smith who 
first rendered the screw propeller practically useful; for his perseverance, 
being aided by spirited capitalists, induced the buildiug of the Archimedes 
steamer, the machinery of which was coustructed by Messrs. G. and J. Ren- 
nie, in the year 1839. The results obtained from that vessel were well 
known, and caused the subsequent construction of the Princess Royai, the 
Great Northern, H. M. S. V. the Bee, the Rattler, and the Dwarf, formerly 
the Mermaid, a model of which was exhibited, with the various forms of 
screws used ia the different experiments. The Great Britain not having 
yet been to sea could only be mentioned as a projected experiment. Figs. 1 
and 2, Plate VII. are drawings of Mr. Smith’s Double Threaded Screw 
adopted in the “ Archimedes.” 

The Dwarf was 130 feet in length, 16 feet 6 inches in breadth, 9 feet 
deep, and was 164 tons burthen. The power of the engines was 90 horses, 
making from 30 to 32 strokes per minute. Friction wheels without teeth 
were first tried for giving motion to the propeller; but on account of their 
slipping and being very noisy, they were abandoned, and two spur mortice- 
wheels with wooden teeth, working into irou pinions, were substituted ; the 
speed thus attained was from 150 to 160 revolutions per minute. The pro- 
peller was of cast iron, and was moulded in loam without a model, by means 
of iron templates cut to the required curve, which was formed from a solid 
cone revolving on its axis, during the perpendicular descent of a tracer. 
The advantage of this form over the cylindrical screw, was an increasing 
pitch, so formed, that while the propeller was rotating on its axis, the vessel 
was advancing and thus producing the least posible amount of “slip.” 
This was exemplified hy the form of the various models on the tale. The 
principle point to be obtained in a screw propeller, was a form which should 
offer but little ohstruction to the water, and yet act upon it so as to exert 
full power in propulsion; a large portion of a complete screw having no 
useful effect had induced the introduction of propellers with several blades; 
thus doing away with the useless part of the surface. A great portion of 
the centre part of the screw of the Archimedes had been cut away, but tbe 
effect had not been so good, on account of the arms of the screw obstructing 
the free passage of the water; the propellers with three arms were, he be- 
lieved, preferred to those with a larger number. The Dwarf’s propeller 
consisted of three curved blades, fromed on the conoidal principle, by vari- 
able curves approximating to angles of from 27° to 30°, and advancing nt 
the rate of 7 feet 6 inches per revolution, It was 5 feet 10 inches ia diame- 
ter, by 2 feet deep in the direction of its axis, and the area was about 15 
square feet, which was nearly one-fourth of the area of the midship section 
of the vessel at light draught; but since the Dwarf had been transferred to 
H. M. service, the mean draught had been increased one foot, and the area 
of the midship section in proportion; her speed had in consequeace been 
reduced from 12 to 11 statute miles per hour. Figs. 3 and 4, Plate VIL. 
are drawings of Mr. Rennie’s Conoidal Screw Propeller. 

The following were the results of the trials made by Captain Sir Edward 
Parry, Mr. Lloyd, and Mr. Murray, at the measured mile in Long Reach on 
the 15th May, 1843 :— 


Stat. Miles. Mean. 
lst Experiment against tide 30 9-890 12145 
2nd ditto with tide Ae 14°400 
3rd ditto against tide : 9°756 12-078 
4th ditto with tide : 14:400 
öth ditto against tide 9:890 12:203 
6th ditto with tide os 149516 
General Average «- oo IOE Stat. Miles 
per hour. 
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S The dates of the experimenta on screw propellers are nearly in the following 
order :— 


Baron Seguier 1792 Cunmerow ae 1828 
Fulton 17962 Sauvage .. >% = 1832 
Shorter 1802 Woodcroft 1832 
Trevithick 1815 Ericson... ee 1836 
Miltiogton 1816 Smith 1836 

owe 1817 Lowe 1838 
Whytock 1819 Huot 1839 
Perkins 1824 Rennie ac = 1839 
Brown , 1825 Blaxland .. ae 1840 
Woodcroft 1826 Carpenter 1841 


_ 2 Ina letter to Dr. Cartwright, dated Parls, February 16, 1798, Fultoa says, “‘ I have 
just proved an experiment on moving boats, with a fly of four parta, similar to that of a 
amoke-jack, and 1 find this apply the power to great advantage, aud it Is extremely 
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The draught of water was 5 feet 8 inches. 


The Dwarf, under the command of Lieutenaut Nicholls, left Greenhithe 
in company with the JZecate, Captain Bower, on the 14th January, 1844, 
and reached Portsmouth on the following day; on the 20th she left Ports- 
mouth accompanied by the Hecate, and although it was necessary to reduce 
the speed of the engines to 26 revolutions, in order to keep with her consort 
during the night, they reached Falmouth on the 21st, after an additional run 
towards the Scilly Islands, making a distance of 200 miles in 23 hours, 
having burned 10 tons of coals in 27 hours, from the time of getting the 
steam up. The two steamers left Falmouth on the 23rd, and reached Bear 
Haven on the following day, having run 1354 knots, or 15 miles by the 
log, in rough weather ia 12 hours, and with bad coal; the engines making 
from 28 to 293 revolutions per minute. She anchored during the night at 
Bear Haven, and on the following day, (the 26th,) reached Tarbert, the total 
distance from Falmouth being upwards of 400 miles. 


Mr. Galloway said, that it was extremely difficult, if not impracticable, to 
arrive at the true amount of the “slip” of the propeller, because from its 
position abaft, or in what is termed the deadwood of the vessel, it acted in 
a current which was continually flowing to fill up the cavity, which would 
otherwise be formed hy her progress through the water. The relative 
motion of a stream through the arches of a bridge, and in the wake of its 
piers, was an apt illustration of what unquestionably took place, (and from 
the same law,) in the case of a moving vesse!. The screw, therefore, when 
acting in this current, might be compared to what would occur, if a paddle. 
wheel steamer was supposed to be moving in still water, while the floats 
acted in side canals, which flowed in the same direction as the vessel. 
Whether the benefits derived from this following current giving resistance 


` to the screw, were not counteracted, by the deduction of so much of what 


is termed minus pressure from the ship itself, was not at present uoder con- 
sideration. His object was to show, that an accurate estimate of the amount 
of “slip” of a screw, could not be arrived at, until the rate of the following 
current, was first ascertained. That the “slip” must be much greater than 
Mr. Grantham assumed, would, he thought, be admitted, both from the cir- 
cumstance he had stated, aud from the fact that screw propellers, when 
worked with the vessels at their moorings, invariably moved at a ratio at 
least equal to one-half the speed obtained when running. lt was clear, 
therefore, that the “slip,” which was dependent on the proportion of the 
resistance of the screw, compared to that of the vessel, must always exist in 
a degree; but that, it might in the screw, be reduced below that of the 
paddle-wheel, was evident, because in the best modifications of wheels, or 
where the immersed segment was small, the paddle must turn in the water, 
in effecting a change of position from its angle of entrance to that of its 
emersioa, and this unavoidable angular action, even when the upper edge of 
the float coincided with the rolling circle, was still so much “slip” inevitably 
encountered ; this “slip” too became very considerable when the vessel was 
in a sea-way; but the “slip” of the screw decreased with its magnitude, 
and in the like proportion, its action approached that of a screw moving in 
a solid. It appeared, therefore, to him, that if the “ slip ” was small, the 
spiral or increasing pitch, would be a disadvantage, because a true screw 
would under those circumstances create little or no disturbance ; while the 
spiral in that case, would have the contrary effect, for the same reason that a 
helix would pass with facility through a solid, in which a spiral or untrue 
thread would become fixed, or would move with difficulty. In the ahsence 
of all “slip,” or in so small a slip as Mr. Grantham assumed to have taken 
place in his experiments, the effect of a propeller with an expanding pitch, 
would be like that of a curved plate, moving through the water in a right 
line; while the true helix would have acted like a flat plate moving in the 
direction of its own plane; that is to say, the opposing forces would merely 
consist of edge resistance and surface friction, which were common to every 
kind of propeller. The advantage too, which was assumed to arise from this 
spiral propeller, merely affected the question of magnitude, for it was clear 
that, whether the screw acted upon a large body of water at once, or gave a 
second impulse to a lesser quantity, the result would be similar, as to the 
sum of the effect upon the vessel. It was true that in certain kinds of fish 
(he would instance the electrical eel), the impulse produced by the ventral 
fin, was by an increasing spiral, the length of the curves becoming greater 
towards the tail; yet it appeared probable, as we could only see this eel in 
confinement, that the peculiarity he alluded to, was only developed in pro- 
ducing a change from rest to motion, for which it was well adapted (because 
the “slip” was great and the progress small,) and that when in rapid 
motion, it was probable, that the fin acted in a true spiral. 


Mr. Rennie stated that the “slip” of the screw of the Dwarf was from 
3th to gth. That with respect to the general question of ths “slip,” he 
conceived that it depended upon the comparative resistance between the 
vessel and the propeller. The case was similar to the immersed plane sur- 
faces of the paddle-wheels of a steamer and of the vessel itself; the re- 
sistance of the midship section was reduced by the forms given to the fore 
and after bodies, which gave the vessel what might be termed more “ mobi- 
lity.” Accordiag to the experiments of Mr. Peter W. Barlow, read before 
the Royal Society, May 29th, 1834," the “ mobility” of several of Her 
Majesty’s steamers was found to vary from th or 2th of a plane surface, 
equivalent to the area of the midship sections ; oriu other words a plane float 


a “ Aa Investigation of the Laws which govern the motioo of Steam Vessels, deduced 
from Experiments, hy Peter W., Barlow, C.E.” Phil, Transa 1834, p. 309, 
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of 1 foot square was equivalent to the midship section of the vessel, of which 
the mobilities were from th to 3,th. There could be no doubt, that the im- 
provements in the forms of the modern vessels, would have produced even 
Jess resistance, and he believed that it might now be taken at from pth to 
qth, so that consequently a less area of float or propeller, would suffice to 
overcome the equilibrium and produce less “ slip.” 


Mr. Smith, of Deaoston, observed, that the screw with three blades, 
which had been used in the Dwarf, seemed calculated to produce the best 
effect. The opening towards the centre of motion, by reducing the arms of 
the screw blades, as far as the requisite strength would allow, was judicious, 
as from the comparative slowness of the rotative motion towards the centre, 
little propulsive effect was produced; whereas the resistance to onward 
motion, by the arms, if they had not been reduced, might have been con- 
siderable; besides, if the arms were in the part broad, there would bave 
been greater tendency to produce centrifugal action on the water. The 
gradual alteration of the angle of the blade, to the axis of the screw or 
onward path of tae vessel, was also judicious, as it afforded a greater onward 
action of the blade at the entrance, whilst it gradually curved round to 
nearly a right angle with the path, so as to leave the water without causing 
any revulsion; it had thus an action in some respects similar to that of the 
tail of a fish. The salmon, when it “ made a run,” put down all its side 
fins, and solely by the ohlique action of the tail, was propelled forward with 
great force and speed, to which the flexibility and form of the tail, and more 
especially its curving form to accommodate its leaving the water without 
causing revulsion, principally contributed. Some years ago, Mr. Smith had 
made experiments with fans far blowing air, and so far as he could recollect, 
the form of greatest effect, much resembled in principle, that of the pro- 
peller under consideration. 


Mr. Farey said, that in order to continue the series given by Mr. Rennie, 
of steam vessels, which had been recently constructed with screw (or rather 
oblique-acting) propellers revolving nader water, it would be desirable that 
the meeting should have the particulars of a vessel called the Napoléon, 
which had been built at Ilavre by M. Norman, and fitted with engines and 
machinery constructed in this conntry by Mr. Barnes. Whilst at Havre last 
summer, Mr. Farey had very minutely examined that vessel, and he con- 
sidered it equal to anything that had yet been executed of the kind, and a 
fair specimen of the perfection to which that mode of propelling, had (up 
to the present time) been brought for sea-goiog vessels. Mr. Barnes and 
M. Norman were well known in their respective departments, aud they had 
been accustomed to co-operate during some years past. The engines which 
had been made and sent by Mr. Barnes to France, and fitted in vessels con- 
structed by M. Norman had, in most cases, paddle-wheels, with moveable or 
mechanical paddles, on the plan introduced by M. Cavé, which possessed a 
decided advantage over ordinary paddle-wheels: the loss of power occasioned 
by the paddles entering and leaving the water too obliquely, being much 
diminished. In comparing the performance of the Nepoléon, with vessels 
fitted with those mechanical paddles, there was less effect produced by the 
oblique acting submersed propeller, when considered merely as a mode of 
employing a given amount of power, to propel a given vessel through the 
water in a calm; but if the same power, as the engines of the Napoléon, 
had been applied with mechanical paddle wheels at the sides of the vessel, 
(such as Mr. Barnes had been accustomed to construct,) the vessel would 
have had more speed in calm weather and smooth water, than had been 
attaioed by one revolving propeller, with oblique acting blades, applied under 
water at the stern ; and it was possible that a greater amount of speed might 
have been attained, even with well-proportioned common paddle wheels. 
Nevertheless, the submersed propeller at the stero, admitted of the use of 
sails, in concert with steam power, or in lieu of it (when the wind was 
stroog, and in a tolerably favourable direction) with much greater advantage 
than could be done in steam vessels, with the ordinary or even mechanical 
paddle wheels, although the latter were well adapted for actiog in concert 
with sails, because they would perform well, when the paddles were either 
deeply, or slightly immersed. The proper and most advantageons action of 
ordinary paddle-wheels was very greatly impaired, by variations of immer- 
sion; the mechanical paddles (when properly proportioned) were less influ- 
evced, and the snbmersed propeller still less; in fact, being wholly under 
water, at all times, its action did not appear to he sensibly affected by any 
such alterations of the depth of its immersion, as were likely to take place 
in the roughest waves, or the greatest variations of draught. When all 
circumstances were considered, it might be safely concluded, that vessels 
fitted with revolving submersed propellers, would answer well for making 
regular sea voyages, either in winter or summer; and on an average, he 
thought, that their passage would be performed at least as well (if not better) 
than those of any steam vessels now in nse, and with an economy of fuel, 


arising from such vessels making a more advantageous use of their sails, and 
Yess use of their engine power. 


„M. Norman, in reply to questions from Mr. Rennie, regretted that his 
slight knowledge of the English language, not only precluded him from 
fully comprehending the narrative of the paper, and the statements of the 
several speakers, but also rendered it obligatory that he should communicate 
to the meeting in French, the few remarks which he could not withhold, 
after the pressing notice of the chairman. Many expcriments had heen 
made in France, with screw propellers by numerous inventors, as far back as 
the latter part of the 18th century, and by M. Cavé and others at recent 
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periods, hut the most extensive experiment was tbat of the Nepoléon, for 
which Mr. Barnes bad constructed the steam engines and machinery in 
England, and which he might be allowed to say had given complete satis- 
faction. The Napoléon was built at Havre, and launched at the latter end 
of 1842, for the service of the French Government Post Office in the Medi- 


terranean. The vessel was built of oak timber, copper fastened and cop- 
pered. Its dimensions were as uader :— 
English. 
Metres. feet. in. 
Length of vessel from stem to stern . 475 = 155 8 
Ditto at the surface of the water 452 = 148 6 
Extreme breadth o o : o > 85 = 
Ditto ditto at the surface of the water. 832 = 27 4 
Draught of water when light loaded, abaft. 36 = 1110 
Ditto ditto forward . 226 = 75 
Sq. metres. Sq. ft. 
Area of the midship section, at the above 
dranght of water . . . . < 134 = 144 
Ditto of the surface in contact with the water, 
occasioning friction : : : . 401 = 4320 


The revolving propeller, was fixed in a space or opening abaft the usnal 
stern-post, (to which, in an ordinary vessel, the rudder would be hung,) and 
withinside another stern-post, which was erected on a prolongation of the 
keel, farther aft, for sustaining the rndder, so as to Jeave a space between the 
two posts, for the reception of the propeller. The centre of the propeller 
was (1°82 metre=) 6 feet beneath the surface of the water; its diameter 
was (2°28 metres=) 7 feet 6 inches, and the highest point of its periphery 
was 2 feet 3 inches below the water line, when the mean draught of water 
aft was about 11°82 feet. Four propellers of the same diameter, but of 
different forms, were made, in cast iron, under the direction of Mr. Barnes, 
and were tried with various success during the past year. The propellers 
had been altered several times, and it was found that within certain limits, 
by cuttiog away the ends so as to shorten the length of the screw, (which 
had also the effect of dimioishing the surfaces of the blades,) the speed of 
the vessel was increased, and the vibration was reduced; a portion of this 
effect had however been attributed to usiog four arms. A propeller with 
three blades, occupyiog the whole of the circle, was first tried; others which 
presented less central surface answered better, and the best, which was still 
in use, had four blades, which occupicd &ths. of the area of the circle, 
when viewed ia the direction of the axis, leaving 4;ths. of that area vacant, 
for the free escape of the water between the blades, whose obliquity was 
such as to produce an advance of (3°12 metres=) 10 feet 3 inches in a 
revolution. The steam engines were nominally of the power of 65 horses 
each,=130 horses together: their cylinders were 45 inches in diameter, 
their pistons making usually from 27 to 28 double strokes of 3 feet 6 inches 
in length per minute. The motion was communicated to the propeller by a 
spur wheel of 126 teeth, working into a pinion of 29 teeth, which gave 
nearly 44 revolutions for each stroke of the engine, or about 120 revolutions 
of the propeller per minute. The ordinary speed of the vessel, without any 
sails being used, was 10 knots or 114 statute miles per hour. She had three 
masts of considerable height, the rigging being that of a brig forward and 
that of a schooner at the main and mizen masts, with as great an extent of 
canvass as would be used in any sailing yacht. When the wind was favour- 
able and the sails could be used, the speed increased to }1 or 12 knots per 
hour. After a series of experimental voyages, the vessel had gone to her 
station in the Mediterranean, where she was now in constant service, and had 
gone through some rough weather with grcat success ; her motion was de- 
scrihed as being remakably easy, she rolled very little, steered better than 
ordinary vessels, for the propeller appeared to give increased effect to the 
rudder, and the propeller had never been observed to show itself above the 
water even in the heaviest seas, when the pitching was at its maximum. 
Plate VII. Figs. 5 and 6, are drawings of the Napoleon Screw Propeller. 


Mr. Galloway remarked, that the properties of a screw with an increasing 
pitch, had been slightly investigated by Tredgold, in his work on the Steam 
Eugine, p. 310, so early as 1827., The author had briefly referred to the 
subject of screw propellers, and had given some logarithmic calculatious of 
their properties, from which he drew the conclusion, that the true screw 
could not be carried beyond a single convolution, with any gond effect; 
whereas by a progressive increase of the pitch, the propelling effort would 
be continued, nutil the spiral became expanded into a straight blade parallel 
to the axis. lt was Mr. Galloway’s opinion, that more was to be expected 
from ascertaining the best position for placing the screw, with reference to 
convenience and effect, than from any slight change in the form or the 
number of the blades of propellers. 


Mr. Samuda said it appeared to him, that the action of the propeller 
tended to drive the water from it at a right angle with its surface, and as it 
formed a diagonal line with the keel of the vessel, some portion of the force 
was nat efficiently used for propulsion; he conceived therefore that by a 
judicious arrangement of shrouding, rouad the extreme circumfereace of the 
propeller, the diagonal currents of the water, might he diverted into a di- 
rection parallel with the way of the vessel, and thus cause the whole of the 
reaction to become available for propelling. Such an arrangement would 
enable propellers of a much coarser pitch to be employed, and their speed 
heing reduced in proportion, they could be more readily driven directly by 
the engine, without the intervention of bands or gearing. 
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M. Norman said, that M. Cavé had tried a series of experiments on screws 
of various forms working in cylinders ; and also, he believed, with shrouding 
on their extremities, and he understood that no advantage had been found to 
result from such modifications. 


Mr. Cowper presented an instrument, which he had exhibited when the 
aerial machine was incidentally mentioned; it consisted of a fan composed 
of three or more blades, set at a regular curve upon an axis. When this 
axis was placed vertically in a socket, and a rapid rotary action communi- 
cated to it, the fan rose in the air to the height of between 100 and 150 feet. 
On reversing this fan and using the same propelling force, it would not rise at 
all. This fact evidently shnwed that the action of the curved fan upon the 
air, or of the propeller upon the water, was like that of a screw in a solid, 
every part of the surface of the blade of a well-formed propeller producing 
its portion of effect. Mr. Cowper directed attention to the contrary effect 
produced by two fans of similar areas, whose arms were, in the one case, 
mere planes set at an angle with the axis, and in the other, blades forming part 
of, and being placed at a given curve around the axis. If it were supposed, 
that the surface of each blade was divided into a given number of equal 
parts, when the fan, of the former or angular shape, was set in motion, the 
first part impinging on the air, communicated a movement to it, and the 
second and succeeding parts finding no resistance from the disturbed fluid, 
the body had no tendency to rise; but in the latter, or curved shape, the 
second and succeeding parts, tended to overtake and act upon an undisturbed 
fluid, and thus had a tendency to rise upon an irregular inclined plane, de- 
scribed hy its gyration through the air. By the law that the resistance in- 
creased as the square of the velocity, he conceived, that in adapting propel- 
lers to vessels, their dimensions should be proportioned, not only to the area 
of the midship section, but also to the speed of the engine. At the same 
time, the consideration of the form of the blades was very important. In 
experiments with the revolving fan instrument, he found, that although on 
all occasions, the same rotative force was applied, a fan with three arms, 
whose united areas were 3°72] inches, when set at a given angle, did not 
rise freely; the same form and area, when set to a proper curve, rose to a 
very considerable height ; hut when a fan of twelve arms, formed from a 
circle or disc of 28°274 inches area, divided into twelve arms was set in 
motion, it would not rise at all. With other fans, of intermediate forms, 
areas, and curves, various results were obtained, which were curious problems 
for engineers interested in the construction of propellers. 


Mr. Grantham expressed his pleasure at finding his paper had so much 
excited the attention of the meeting, and he hoped it would he followed by 
communications from members who had devoted more time to the subject ; 
for instance, the numerous experiments made by Mr. Brunel and Mr. Guppy, 
before deciding on the use of the screw-propeller for the Great Britain, and 
those made in the presence of the Government Engineers, Mr. Lloyd and 
Mr. Murray, on board the Bee, the Rattler, &c., would be very interesting. 
Mr. Grantham exhibited a diagram of the propcller used on board the 
Liverpool Screw, figs.7 and 8; composed of four blades with broad shovel ends, 
fixed at a mean angle of 45°. This form, although very successful in this 
case, could not, he thought, be recommended for large diameters. The re- 
sults of his observations induced hia to think, that the blades of a propeller 
should not be more than four feet apart; he would, therefore, advise the 
adoption of Ericsan’s form, and mode of construction, which he considered 
the best that had hitherto been introduced ; the ring within the arms per- 
mitted any number of blades to be affixed, and a large area of acting surface, 
judiciously disposed, could thus be obtained. He objected to propellers with 
three arms, chiefly on account of the small amount of surface obtained. 
As to the “ slip,” which Mr. Galloway had so ably commented upon, he was 
aware that it did exist in all cases, but he was of opinion that the amount 
was exaggerated; he had not only made accurate experiments with Massey’s 
log, hut heing repeatedly in a small boat, which was towed close astern of 
the Liverpool Screw, he found that there was very slight disturbance of the 
water, and that there was not any depression behind the blade of the pro- 
peller oo entering the watcr; this could be easily observed, as a portion of 
the upper hlade was always ahove the surface. It had heen anticipated that 
this arrangement would, with so short a vessel as the Liverpool Screw, have 
caused a constant tendency to bear over in one direction, hut not the slightest 
disturbance of the steering was perceived, and the vesse]’s course seemed to 
be quite as straight as it would have been with paddle wheels. Mr. 
Grantham wished it to be understood, that his object in bringing forward 
the account of the Liverpool Screw, was not so much to cite that vessel’s 
powers, as to point out the feasibility of working propellers at a slower 
speed, and that condensing engines could be applied with advantage, avoiding 
the bands and gearing, which had hitherto been found so objectionable. 


Mr. Braithwaite was of opinion that where deep immersion was not prac- 
ticable, two propellers would be preferable, in order to prevent any distur- 
bance in the steering. Captain Ericson had adopted that plan in boats of 
light draught. Mr. Braithwaite then presented a drawing of the midship 
section of the Princeton American frigate, showing the elevation of Ericson’s 
engine on board. The vessel was 164 feet long, with a breadth of beam of 
30 feet; the depth of the hold was 22 feet 6 inches, the draught of water 
was 17 feet 6 inches, and the burthen about 700 tons; the propeller was 
14 feet in diameter, with six blades, and made from 32 to 36 revolutions per 
minute, at which rate the vessel’s speed was stated to be nearly 14 miles per 
hour. The engines were about 400 horses power; they were of peculiar 

onstruction, having twa steam cylinders or chests, containing vibrating 
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pistons or flaps, with cranks upon the ends of the suspending pivots ; hoth 
these were coupled by connecting rods to a main crank on the driving shaft; 
the length of these cranks being so proportioned, that their alternate vibra- 
tions should give a rotary motion to the main crank, and thus act directly 
upon the propeller, without the intervention of bands or gearing.* This 
principle was tried successfully in the year 1839, by Ericson, on the Thames, 
in a tug-hoat named the Robert Stockton,® after the projector, who had suc- 
ceeded in introducing the system to the American navy, and now commanded 
the Princeton. The boilers of the Princeton were constructed for burning 
Anthracite; the whole of the machinery was so placed as to be out of the 
reach of shot, and the vessel was ship-rigged, so that by unshipping the 
screw, she could be rendered as effective as any sailing vessel, with a fair 
wind, or in case of accident to her machinery, Mr. Braithwaite hoped in a 
short time to bring before the Institution, an account from Captain Ericson, 
not only of the Princeton, but of several of the other vessels he had fitted 
with his engines and propellers, since his residence in the United States, 
Figs. 9 and 10, Plate VII. are drawings of Ericson’s Screw Propeller. 


Mr. Galloway said, that during the experiments with the Archimedes, a 
proof had been elicited that the “following current” had a very considerable 
effect on the actioa of the propeller. Duriog one of the trials the vessel 
was backed astern, when it was found, that the speed of the engine increased 
three or four revolutions per minute, while the speed of the vessel appeared 
to have diminished. This experiment was, he contended, conclusive as to 
the fact that the “slip” was greater than would appear by looking merely 
at the rate of the vessel compared to that of the screw. He did not, how- 
ever, think that the “slip” ought to he considerable, with a well-constructed 
propeller. Increased magnitude in a screw, would have the same effect in 
creating resistance, as increased magnitude in any other submerged body. 
The utility of the increasing pitch, however, was involved in, and solely de- 
pendent on, the amount of “slip” which would be found to be attended 
with the least disadvantageous results in other respects; and here Mr. Gal- 
loway would observe that Mr. Cowper’s experiments with the revolving fan 
instrument confirmed his view; for it must be recollected, that there the 
“slip” was much greater than the rate of ascent; the only condition being 
thus developed in which the utility of an increasing pitch could be con- 
tended for. The advantage of turning the propeller by the direct action of 
the engines, was generally acknowledged. The method of driving it was 
nearly the only problem remaining for solution, and that difficulty being once 
overcame, screw-propellers must necessarily, from their vast advantage over 
paddle wheels, in every respect but that, be universally adopted. 


Mr. Hawkins said, that about the year 1825, Mr. Jacob Perkins adapted 
to the stern of a canal hoat, a propeller of about 25 feet in circumference, 
which might be described as resembling two sets of windmill vancs, the solid 
axle of one set revolving within the hollow axle of the other, the two axles 
heing turned in contrary directions, and the dip of the blades heing about 
half thcir radius. The propulsive force was stated to have been very 
effective; the experiments, which were put an end to by the breaking uf 
part of the engine, were never renewed, in consequence of disputes among 
the patentees; but he considered that propeller as the best that had hitherto 
come under his notice, aod he had endeavoured to draw attention to it by. 
reading an account of it, at the meeting of the British Association at Cork, 
in 1843. 


Mr. Grantham stated, that in order to test the comparative effect of the 
expanding pitch, Mr. Woodcroft had adapted to the stern of a vessel, two 
screws of equal area, one being of a regular, and the other of an expanding 
pitch; they were connected hy a cross shaft, and were worked by manual 
power, and it was found that the vessel always yielded to the impulse of the 
expanding pitch propeller, and was turned by it from the direct course. 
With respect to the advantage of a large amount of surface, he had found 
that the action of the propeller of the Liverpool Screw, which had been en- 
larged three times, was decidedly improved by the alterations; the speed of 
the engines always remaining the same. 


Mr. Galloway said, that the surface of the propeller of the Liverpool Screw, 
might probably have been too small at first, and therefore each increase would 
naturally improve its effective power. The area of the propeller should be 
in proportion to the body to be moved; this law was common to screw-pro- 
pellers and to paddle-whecls. 


The President expressed the gratification he felt at the useful discussion, 
which had been raised on so interesting and novel a subject as the screw- 
propeller, which had become one of such importance in stean navigation, 
that the Government had directed the serious attention of their officers to 
it; and he trusted that the examination of this question, like that of the 
action of Cornish engines, at the meetings vf the Institution, would mate- 
rially tend to its elucidation. As soon as any new and really useful invention 
was matured, and bronght sufficiently into use, to enable its merits tu be 
calmly discussed, it was one of the main objects of the meetings, to examine 
it, and he hoped that in a sbort time a detailed account of the Atmospheric 
Railway, would be submitted by Mr. Samuda, for the consideration of the 
Institution. 

OXYDATION oF IRON. 


Mr. Perkins stated, that on a recent cxamination of the Napotéon at Mar- 


5 Vide Mech. Mag., vol. xxxii., January, 1840, p. 290. 6 Ibid., vol. xxx., January 
1839, p. 281. 
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seilles, the cast iron of which the propeller was composed, was found to have 
undergone considerable change, and to have become go soft, that it could be 
cut with a knife. 

Mr. Grantham helieved, that circumstance was owing to the cast iron pro- 
peller, working too near the copper sheathing of the vessel. Tron vessels 
would not be liable to that objection. The amount of oxydation was ap- 
parently increased, by the cast iron remaining in a state of rest; now as 
screw propellers were usnally in rapid rotation, and were also generally so 
constructed that they could be unshipped, they could be painted and pre- 
served from any injurious amount of external corrosion, althongh a chemical 
change might still be induced, when the cast iron was in contact with 
copper. 

General Pasley had observed, in the metal raised from the wrecks of the 
Edgar and the Royal George, ” that the cast iron was geverally soft, and in 
many instances resembled plumbago; that when small pieces were cut from 
any of the iron guns, or that these pieces were pounded iu a mortar, heat 
was evolved, but after two or three days the metal cooled again ! some of the 
shot which had been found had burst into several pieces, under this heating 
action.” The wrought iran was not so much injured, except when it was 
in contact with copper, or gun-metal ; some of it appeared to have under- 
gone an unequal action, and presented a reticulated surface, as if the softer 
portions had been destroyed, leaving the harder fibres uninjured. ® Those 
portions of the wrought iron, which were used by the smiths in the Dock- 
yards, were declared to be of a better quality thau any modern iron. Neither 
the copper, nor the gun-metal, were much acted npon, noless they were in 
contact with iron. 


Mr. Cottam had observed, with great attention, the iron gnus which were 
brought from the Royal George to the Tower; when they arrived, they were 
soft, and could be easily cut with a knife; +° bnt when he examined them 
some time afterwards, the metal had resumed its original hardness. This 
was frequently the case with pump-trees, which had become soft, from im- 
mersion iu mineral water, but on being taken ont and laid aside for a time, 
they became hard again. 


Mr. Galloway stated, that this spontaneous development of heat hy cast 
iron, which had been long immersed in salt water, had heen frequently ob- 
served. A striking instance of this kind occurred at Woolwich, when an 
attempt was made, to preserve the copper sheathiog of vessels from corro- 
sion. Sir Humphrey Davy suggested to the Admiralty, that the decompo- 
sition of the copper sheathing could be neutralized, by the application of 
tin, zine, or any other easily oxydable metal; the plan was tried op several 
vessels, hy attaching to them zinc pilates, and the protection was so perfect, 
that the ships’ bottom became covered with barnacles and weeds. Cast iron 
was then substituted, on the supposition that the partial oxydation, which 
would be permitted by the iron, would prevent the fouling of the copper, 
but that the ordinary rapid destruction would be modified, +> The Magici- 
enne frigate, having been at sea for some time, with cast iron protectors, was 
docked at Woolwich for examination; when it was found, that the protection 
instead of being partial, had been local, for while the greater portion of the 
surface of the copper was oxydized as usual, the parts contiguous to the 
iron had been perfectly protected and were covered with barnacles, Mr. 
Marsh (of the Ordnance department) broke off some small pieces of the 
iron, which presented the appearance of plumbago, was easily cut, was 
greasy to the touch, and left black marks upon paper ;*? in a few minntes 
the heat became so great, as to ignite the paper in which the pieces were en- 
veloped. The development of heat, was generally supposed to proceed from 
the rapid absorption of oxygen by the mass, on beiag brought into the air, 


7 The“ Edgar” waa sunk in 171), and the‘ Royal George" in 1782, 

a A similar action waa observed, in tbe cast-iron abot raised from the Mary Rose,” 
which was wrecked in the reign of Henry VIII. 

9 This appearance was also noticed by Mr. Mallet, and ia mentioned io his paper, 
“€ On the Corrosion of Iron, &c.’—See “ Jouroal,” Vol. Vl., p. 336. 

10 Vide Trans. Inst. C.E., Vol. L., p. 204. 

11 Vide Mr, Wilkioson’a paper * On the Sheathing of Ships,” “ Journal,” Vol, V., p. 
169 


12 In Dr. Thomsan’s "Annals of Philosophy,” are the foliowing remarks :—“ Dr. 
Henry states, that ‘cast iron having been in contact with muriate of lime, or muriate of 
magnesia, most of tbe iron was removed. The specific gravity wea reduced to 2'155, and 
what remained was chiefly plnmbago, and the usual impurities.’ 

u Dr. Brande found that ‘a cast iron gun had undergone a like change, from being long 
immersed in sea-water. To the depth of an inch it waa converted into a aubatance, 
haviog all the external character of plumbago. The component parta were— 


Oxyde of iron . +. . 8l 
Plumbago a6 Be oa 16 
97 


“ Mr. Mushet, in hia work on ‘iron and Steel,’ statea, that wrought iron sometimes, 
though very rarely, undergoes the same change. 

“ Professor Daniel, in the ‘ Quarterly Journal of Science,’ Vol. 11., p. 290, saya * 1am 
inclined, under all the circumstances, to believe that the triple carburet, as it is at first 
obtained, consista of iron and silicum in the metalline state, united to carbon. When 
lrought into contact with oxygea gaa, the metala become converted to protoxydea, giving 
out heat, without separating from the carbon.’ 

* By analysis, he found the substance to consist of — 


Red oxyde of iron 7'0 = 6'2 black oxyde 
49. silex 
11.2 carbon 


“ The aame author atates an important fact, bearing on the present question, namely, 
* that it took tbree timea aa long to saturate an acid, when it actad on white caat iroa, aa 
when it acted on the grey kind? ” 
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from the water, where it had already received a certain amount of oxygen* 
The production of heat, being in this case, governed by the same law, as 
that under which animal heat, and the heat of combustion, were developed. 


Mr. Homersham said, that the water of the Thames, up as high as Rich- 
mond, had the same effect as sea-water, in rendering cast iron soft. 

Mr. Simpson believed, tbat if hard grey cast iron with a good surface, 
was used for castings, which were subjected to the action of sea-water, but 
little injurious effect was to be dreaded; he was so convinced of the fact, 
that he was about to use cast iron extensively for piles. le hed recently 
examined some cast iron piles, which had heen in sea-water for F6 years, 
withont any detrimental effect being produced. 


Mr. Jordan thought that it was very desirahle, to mark the difference be- 
tween the composition of brass, and the alloy of copper and tin, used in 
casting guns. With brass, in which zine formed a part of the composition, 
it was prohable, that the iron would have been acted npon with less energy, 
because it was more electro-negative than zinc; but the gun-metal acted 
positively upon the iron, and apparently, altered the substance. 

Mr. Braithwaite said, that the proportions of the mixture, used for the 
bearings of machinery, were usually 92 per cent. of copper and 8 per cent. 
of tin. 

The President said, that altbough the discnssion had taken a direction 
which had not been anticipated, and was foreign to the original subject, he 
had not attempted to lead it back again, because the question of the causes 
of the chemical change in cast iron, in certain positions, and the means of 
preventing it, was of the utmost importance to engineers, particularly as in 
all modern works so much cast iron was nsed. 


PUMP VALVES. 


(From the Minutes of Proceedings of the Institution of Civil Engineers, 
with Engravings, figs. 11 to 13, Plate VIL) 


Mr. J. B. Jordan exhibited and described 2 model, showing the principal 
pump valves, used by mining engineers. Mr. Jordan stated, that the model 
before the meeting, was intended to illustrate mining machinery, and was one 
of a series, now in progress of construction for the Mnsenm of Economic 
Geology. There were eight differently constructed valves in it, each sur- 
mouoted by a glass valve-chamber and pipe ; thé large central pomp, served to 
circulate the water through all the valves simultaneously, so as to show their 
comparative action; the water was then discharged from the collar launders 
over each valve, into that at the head of the pump, so that by repetitions of 
the pump-stroke, the circulation throngh the valves might be kept up at 
pleasure. 

The valves shown in the model might be divided into four classes :—Ist. 
Those in which no attempt was made to counteract, or avoid the violence of 
the heat, or concussion, on closing the valve. 2nd. Those in which that evil 
was reduced, by dividing the horizontal area of the valve, into several parts. 
3rd. Those in which the same object was attained, by reducing the horizontal 
area of the moving parts of the valve. 3th. That in which the concussion 
was reduced to any desired amount, hy making one side or portion of the 
column, to a certain degree, balance the other. 

Valves of the first class were so well known, that they required little de- 
scription ; they were the common pump clack, moving on a leather joint, and 
having generally a very small water way—the improved metal joint clack, in 
which the water way was much increased—and the ‘button clack,’ or as it 
was called in Cornwall ‘ hcantlebury’s clack,’ which was a disc of metal with 
a central spill or stalk, which rose and fell in a guide. Of these valves, the 
second was considered tbe best, inasmuch as it had the largest waterway 
(some portion of which was direct), and it was free from some minor objec- 
tions, to which the leather-jointed clack was liable. This valve was there- 
fore in very common use in mine pumps, where the area of the pump and the 
height of the column, were not such as to produce any serious inconvenience 
from concussion, in closing the valve. 

In the second class of valves, the injurious effect of a violent beat was 
aomewhat avoided, by the ingenious expedient, of dividing the valve into 
several rings, or segments. The simplest of tbis class, was the well known 
‘butterfly valve,’ in which two semicircular parts opened on a central hinge 
of leather, and the beat was divided into two parts; but as those closed at 
the same time, the concussion was principally reduced hy the fall not being 
so great. The next valve was composed of several triangular pieces, opening 
on leather joints, from the circumference of the valve seating; it had been 
much used by Capt. Reed, of the Mold Mines, Flintshire, and was reported 
af favourably, by several other mining engineers. It closed with very slight 
coocussion, on account of the are of each part being small, the base of each 
triangle forming the joint, while the water way was large, and nearly all 
direct, admitting the mass of water to pass forward, in line parallel to the 
side of the pump. In the other valves of this class, no leather was used, a 
circumstance which rendered them more applicable to large pumps, where 
continuous working was of the utmost importance, particularly in the case of 
deep mines. 

The two annular valves shown, were invented by Mr. Hosking of the 
Perran Foundry, and Mr. Jenkyn of the Copper-house Foundry, (Cornwall). 
The first of these, was composed of a series of rings working on a vertical 
spill, each ring having its seat on the one beneath it; (see figs. 11 and 12); 
there rings have different areas, and fell in succession through a small space, 
compared with that which would be requisite, if the valve were in one piece, 


1844.) 


so that the concussion was much reduced, while the water way was in- 
creased ; but the latter being all lateral, it was requisite to bave a large valve 
chamber. The beats of this valve were formed of tin. Mr. Jenkyn’s valve, 
differed in construction from the one just described, in having the rings con- 
nected with each other hy shackle-joints, instead of their working on a ver- 
tical spill; the mode of forming the beat was also peculiar; it was composed 
of two thicknesses of leather, between which, wedges of wood were driven, 
into a groove, cast for their reception in the rings ; these materials were so 
placed, that the edges of the leather, and the end grain of the wood, might 
form the striking surface of the beat, after being turned off in the lathe. 

In the third class of valves, which avoided concussion by reduciog the ho- 
rizontal area of the moving parts, were Messrs. larvey and West’s, and Mr. 
Tlosking’s double-heat, (See Journal, 1840, vol. iii. page 41 and plate I,) and 
Mr. Darlington’s cylindrical single-heat valves. The first of these was a 
modification of the double-beat steam valve, so long used in the Cornish 
engines; the second named was similar in principle, and was only slightly 
different in construction. They were hoth good valves, each giving large 
lateral water ways, and therefore they required valve chambers of correspond- 
ing size, to ensure their perfect action. Mr. Darlington’s cylindrical single- 
beat valve, was contrived for a large set of pumps under his management, at 
the Alport Mines (Derbyshire.) The rising column of this pump, was 38 
inches diameter and 22 fathoms in height; it was thercfore desirable in such 
a pump, to reduce the concussion, as much as was consistent with the power 
of closing the valve in proper time; this was accomplished, by causing a 
cylinder to rise over a metal-ring packing in the seating of the valve, so 
much, as to give a large lateral water way under the beat, formed by the 
bottum of the cylinder. This valve was found to act well, but it required a 
very large chamher for the water to eoter; the reason for adopting one, in- 
stead of two beats, was to avoid or Jessen the leakage, caused by chips getting 
between either of the heats. 

The only valve belonging to the fourth class, was that of Messrs. Palmer 
and Perkios, (See Journal, 1841, vol. iv. p. 335); it consisted of an elliptical 
disc, moving on an axis placed parallel with, and near to, the minor axis of 
the ellipse, and closing at a considerable angle, against the interior surface of 
a cylinder. In a valve so constructed, it would be readily perceived, tbat the 
concussion might be reduced to any extent, by bringing the working axis 
nearer to the geometric axis of the ellipse; because the force with which it 
closed, must depend on the difference of area, between the upper and lower 
portions of the disc. It possessed an advantage in the extent and character 
of its water way, over all the other valves described, nearly the whole of the 
water-passage heing parallel to the side of the pump. On the other hand it 
was objected, that the axis would be liable to rapid abrasioo, and conse- 
quently the valve would become leaky; but Mr. Jordan did not concur in the 
opinion, of that being an insurmountable difficulty, and he hoped that the 
valve would be tried, under circumstances which would put its merits to a 
severe test. 

Remarks.—Mr. Taylor said, that the subject of valves for pumps. had been 
so ably treated, by Mr. Homersham, in his paper, (which was read before the 
Institution last session, (See Journal, 1843, vol. ii. p. 42J,) ) and in the dis- 
cussion upon it, that there remained but little for him to say. He could not, 
however, allow the model, which had been exhibited by the permission of 
Sir Henry De la Béche, to pass without a few remarks. 

In Cornwall, after the improvements in steam-engines had made consider- 
able progress, attention was directed to the more perfect construction of the 
pumps. The plunger was introduced about that period, and the merit of it 
has heen claimed by different parties ;'% its use was attended with many 
advantages, and had now become almost universal. Some of the benefits 
derived from its substitution, for the common piston or bucket, had no re- 
ference to the subject of valves, and therefore need not he mentioned. In 
one point it was of great importance ; for as the size of the water-way of the 
valves in the bucket, was necessarily limited by the diameter of the working 
barrel, an arrangement like that of the plunger pump, which permitted hoth 
valves to be fixed in seatings, of which the areas might be increased to any 
conveniest extent, became the more desirable; it was therefore eutraordinary 
that such tardiness had been exhibited, ia taking advantage of such an ob- 
vious improvement, when the principle had been long known, and the loss of 
power, consequent on the former system was admitted. The model which 
had been explained by Mr. Jordan, showed how much the attention of evgi- 
neers, had now been directed to the subject. In the discussion of Mr. 
Homersham’s paper, Mr. Taylor had mentioned the advantage which had 
resulted, from the extension of the water-way of some large pump-work, by 
having two suction-pipes, or wind-bores, and thus doubling the passage 
through the valves. lt appeared important, for all the valves that discharged 
the water laterally, that more space should be provided, round the seatings 
in which they were placed, and for want of that precaution, some excellent 
valves liad not answered so wel! as they would otherwise have done. That 
which was invented by Mr. Darlington, to avoid some inconvenicnees in the 
nse of ihe double-leat valves, would have been improved by an enlarged 
space around it. As mines ivcreased in depth, and the volume of water 
became larger; as steam-engines came into use, having a rapid and sudden 
motion, as compared with that of water-wheels, which were formerly noiver- 
sally employed for pumping, a great inconvenience was felt, from the con- 

1a The plunger was uaed by Sir S. Morland in 1683, for the force-pumps at the 
Machine de Marly. 
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į cussion in the columns of the pumps; this was occasioned by the beating of 


the valves upon their seats, and in pumps, of the diameter needful for drain- 
ing some of the mines, this evil became very serious. Almost all the im- 
provements in valves were made with that view; the division of the old 
butterfly valve into segments was an obvious first step; it had succeeded ex- 
tremely well, and was stil! not much excelled. The annular valves of Hos- 
king, Jenkyn, Simpson +4 and others, were based on the admitted principle, 
of dividing the falling clacks into several parts, that they should not rise so 
high, and that they might collapse in succession, and thus avoid concussion, 
Harvey and West’s douhle-beat valve partook of that principle, hut was 
stated to have the advantage, of presenting a small area, to be acted upon by 
the pressure of the column of water upon it. Darlington’s valve, which waa 
contrived to avoid the inconvenience, arising from the leakage, from both the 
heats of Ilarvey and West’s valve, when any substaoce obstructed its perfect 
closing, presented also a small area for the pressure to act upon; but as it 
discharged the water laterally, it required an iacreased space around the 
seating. 

The model exhibited a valve, introduced by Messrs. Palmer and Perkins, 
upon a principle, hy which concussion might he considerably reduced, by 
bringing into action, a part of the superincumbent pressure, to check the 
descent in closing the orifice. This valve had not yet been tried in large 
pumps; but the opinions of practical) men appeared to be in its favonr.15 
In the construction of all valves, it was of importance, not only to attend to 
the poiats which bad heen mentioned, but also to their durability, and their 
facility of removal and repair. The actual cost of the valves was of little 
importance, when compared with the Jabour and hindrance in removiog, or 
changing them, where the influx of water was great. Serious expense, and 
loss of time, were frequently occasioned Dy such stoppages, and the deeper 
parts of the mines, were exposed to obstructions, which were overcome with 
great difficulty, notwithstanding many ingenious and well-arraoged contriv- 
ances, to render the process of repair easy and expeditious. Very powerful 
capstans and other means were provided for these emergencies, and as the 
labonr of fifty or sixty men was someiimes required to work these machines, 
it would be easily conceived, how important it was, that such operations 
should occur as seldom as possible, and that the most perfect and durable 
construction should he aimed at. 

Mr. Perkins observed, that although at the first view, a certain degree of 
resemblance might appear to exist, hetween Belidor’s valve and the disc valve 
of Palmer and Perkins, there existed in reality, but little similarity between 
them. The former was placed horizontally, whether used as a clack or as a 
bucket; io all cases it required to he adjusted to a seating formed of reversed 
cones, like the ring of a steam throttle valve ; and it was always attached to 
a packed hucket or piston, Whereas the latter worked at an inclination of 
about } of the diameter of the pump; it was adjusted within the bored pipe 
without any seating; and it formed a piston without any packing. Its torm 
being that of an oblique section of a solid cylinder, whose diameter was equal 
to the interior of the working barrel, and the linc of its suspension being 
beyond the diameter, the areas of the two portions of its surface were un- 
equal; consequently, there was more pressure on one side of the line of sus- 
pension, than on the other. By this extra amount of pressure, the disc was 
turned on its axis, allowing a free passage fur the water, parallel with the 
sides of the pump. ‘The closing of the lower valve on the return stroke was, 
for this reason, without noise or concussion, Jt was evident also, that as 
packing was not necessary for the dise piston, and as the rubbing surface of 
its periphery was very small, the friction must be greatly diminished. 
Messrs. Bramah and Robinson, made an experiment for comparing a pump, 
with a packed bucket and butterfly valves, with one having a disc piston; the 
diameter of both pumps was IO inches, with a stroke of 8 inches, a lever of 
six to one, and a lift of water of 5 feet ; it was found that the former required a 
force equal to 460 lhs., and the latter 196 ths to complete a stroke. As re- 
garded their duration; a disc pump 7 inches diameter, with a stroke of 8 
inches, and a lift of 40 feet, drawing its water through 600 feet of suction 
pipe, rising in that length 28 feet vertically, and worked by a steam engine 
26 strokes per minute, had been found, after working nearly night and day, 
at the Equitable Gas Works, duriog fifteen months, without repair, to exhibit 
but little appearance of wear in the piston, and hoth it, and the clack valve, 
were perfectly tight. As the subject appeared to interest the Institutioo, be 
promised to present, on a future occasion, a more detailed account of some 
similar pumps, with the actual results obtained. 


Mr. Lowe corroborated the statemeot, of the efficiency and duration of the 
valve, used at the Equitable Gas Works; its friction was necessarily very 


14 The anoexed engraving of a treble ring valve, fig. 13, is a section of Mr, Simpson's 
valve described by Mr. Homersham, in his paper of last session before referred to. It ia 
a conical valve formed of riogs, shutting down upon separate seatings, allowing a passage 
for the water both inside and ontside the riugs. Valvea of this construction have been 
introduced at the Lambeth and Chelsea water works. Tbe valve at the Lambeth worka 
is 30 inches diameter, the perpendicular rise or lift when fully open does not exceed lä 
inches. The clear uninterrupted area through which the water passes is more than two 
thirds of the whole area of the valve, the internal diameter of the scaling being 27 inches. 
The valve at the Chelsea worka is 433 inches diameter, and the greatest height to which 
the rings of the valve rise, does exceed 24 inches. 

15 A valve of a very similar construction ia described in Belidor's “Architecture Hy- 
dralique,"” vol. iii., p. 231, as having heen introduced by him in 1737, for the improvement 
of the waterworks at the Pont Nolre Dåme, Paris. The situation of the pivot uf the 
valve, is described to be, at oue-twelith part beyond the line of the geometrical dismeter 


of the pump-barrel. 
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small, for as it formed at the same time hoth piston and valve, and in the 
return stroke, from its nearly vertical position in the working barrel, the 
parts in contact, were reduced to the area of the points of the minor axis of 
the disc, the friction was in proportion to that area. As a seat valve, he 
thought it less liable to become defective, than any other, as it was scarcely 
possible for any sand, or other foreign matter to lodge upon it, and the valves 
which he had scen at work did not show any symptoms of bheing so affected. 


Mr. Farey said, that it was an axiom relative to steam eagines, that their 
action became more perfect as their size increased, but that this could not 
apply correctly to pump valves ; for as their size had augmented, the difficul. 
ties in their construction had been more fully developed. With small valves 
it had been considered, that the vertical height of the lift of a clack, should 
be one-fourth of the diameter of the barrel, hut it was evident that rule 
could not be adhered to with large valves. Other forms, allowing a free 
passage for the water, had therefore heen resorted to, and with great success, 
but there was still room for improvement. He had a high opinion of the 
valve, which had been used originally by Messrs. Boulton and Watt, and 
which was called, from its form, the ‘Bishop’s cap,’ It consisted of four 
triangular flaps of leather, hinged on the periphery of the valve and meeting 
in the centre; the number of these flaps had been, he helieved, increased to 
six and eight for very large sizes, and they aftorded a very free passage for 
the water. Much yet remained to be done, in improving the valves of the 
air pumps of steam engines, especially in adapting them to the speed of the 
engine, so as to avoid the loss of power, cousequent on drawing, or forcing 
the water through contracted passages. 


Mr. Jordan was happy to find his opinion of the disc valve corroborated. He 
had viewed it almost entirely as a clack valve, on which the whole weight of the 
column of water would rest, and for that purpose he thought it particularly 
suited. Jle could not agree in the opinion that chips of wood or other suh- 
stances, would he liable to accumulate near the axis, and render it leaky. 
He thought, on the contrary, that it would clear itself very easily, and as the 
faces or seats were vertical, it was not possible for anything to rest upon 
them. It had heen urged that these valves were difficult of construction, and 
would scarcely be found tight, under a very heavy column, He conceived 
however, that with modern machinery, there could not be any trouble in 
making them perfectly accurate, and that the simple addition of a beard of 
leather, fixed on the upper side of the longer portion of the valve. and to the 
seating at the shorter part, would render the valves quite tight. 


Mr. Homersham observed, that any particular form and proportion of a 
valve, which enabled it to answer well, in one situation, was no criterion of 
its doing the same, under other circumstances; for instance, the suction and 
delivery valves, of the pump of a Cornish mine engine, required to be dif- 
ferently proportioned ; as in order to follow the speed of the plunger, the 
water was obliged to move through the former, more rapidly than through 
the latter; for the velocity of the down stroke of the steam piston of a 
Cornish engine, was chiefly regulated by the portion of the stroke at which 
the steam was cut off, whereas its velocity in going ont, was most usually ad- 
justed by varying the period of the pause at the end of the stroke; although 
it was also somewhat governed by the number of strokes per minute, which 
were required to he made. Therefore, as the plunger always moved quicker 
in the farmer, than in the latter case, the velocity of the passage of the 
water through the suction valve (unless its area was increased), was greater 
than through the delivery valve, and the moving part of the valve, against 
which the water impinged, required to be heavier in the former than in the 
latter, to insure its closiog, before the return stroke of the engine com- 
menced. This had been pointed ont in his paper on valves, which was read 
in the last session, and a rule was given?® for their relative weights, which 
should always he in proportion to the velocity of the water passing through 
them; if this were not attended to, and they were both made of the same 
weight, the delivery valve would not open freely, and thus more weight 
would be required to carry the engine ‘ outside,’ and the duty would be 
diminished. lle was therefore of opinion, that every valve required to he 
adjusted expressly for the situation in which it was placed, and the duty it 
was required to perform. 


Mr. Galloway drew the attentinn of the meeting, to a pump which was in- 
troduced hy Mr. Jacoh Perkins in 1820, 17 and was rewarded by the Society 
af Arts. The barrel consisted of four boards, nailed tugether, so that its 
horizontal section formed a square. The bucket-rod was enlarged to a broad 
end, intersecting the square diagonally; to this, two valves were affixed hy 
leathern hinges. Their form was that of an isosceles triangle, the base of 
each being united to the rod, and the other sides resting, in an inclined 
position, against the inner sides of the harrel, filling the entire area. In the 
down stroke of the hucket, this form offered little opposition to the water, 
and was sufficiently tight for common purposes, with hut little friction. Mr. 
Galloway subsequently constructed a pump with a wooden barrel, in which 
the valve was in one piece; the preponderating action, like that of the oval 


16 The following is the rule refered to hy Mr. Homersham. ‘* The mean velocity of 
the water in feet per second through the valve being ascertained, one half more is 
added, and considered as the maximum velocity of the water throngh the valve, avd the 
height of the head of water beiog found that would produce the velocity, every 12 inches 
of such height is theo considered as equal to an ounce weight avoirdupoise acting npan 
every Square inch contained in the area of the valve, against which the water iopinged in 
its passage to the pomp barrel, allowance being made for the difference of the weight of 
the ring when immersed in water, compared with its weight in the air.” 

+7 Vide * Transactions of the Society of Arts,” 1820, vol. xxxvili., p. 106. 
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dise pump, was effected, by giving the barrel the form ot a trapezium, the 
valve being suspended hy an axis, which crossed it at the bases of the two 
unequal parts. Neither the trapezium valve, nor that of Jacoh Perkins, were, 
he conceived, generally applicable; their utility would not extend beyond 
domestic purposes, or those countries, where the means of boring cylindrical 
harrels were not attainable. Mr. Galloway was of opinion, that the principal 
objections to the elliptical disc valve were, first, that as the axis of the valve, 
did not coincide with the minor axis of the ellipse, the spindle would either 
benp, on the valve being raised to a vertical position, or it would not fit the 
cylinder when it was shut; secondly, that there was no compeusation for 
ahrasion, across the mivor axis, so that when the valve was worn, either by 
the friction of sand or from other causes, it would hecome leaky. Mr. Gal- 
loway then exhibited a form of valve, by which he submitted these objections 
would he obviated. If an ellipse was intersected diagonally, at an angle of 
45° with the major and minor axes, and one portion was turued over, so as 
to produce a heart-sbaped figure, when joined to the other portion hy a 
hinge ; it was obvious that these two leaves, when placed in a cylinder, would 
fill the cavity as the original ellipse had done; both the minor and major 
axes being at different angles. These leaves being supported from beneath 
by rods with hall and socket joints, the wear in any direction, would be com- 
pensated by the extension of the leaves, as their constant tendency was to 
become horizontal. The rocking rods, acting at points on the leaves, where 
the preponderance of surface was in one direction, enabled the water to open 
aod close them, with that easy motion which was so much desired in heavy 
lifts. 

Mr. Jordan wished it particularly to be understood, that he had directed 
attention to the disc valve, hoping that from its simplicity of action, it might 
be tried and fonnd serviceable, for the clacks of deep mine pumps, of large 
diameter, and working under a column of from 10 to 50 fathoms in height. 
There was little doubt of the valve heing tight under ordinary circumstances, 
and with short lifts, hut whea a heavy column of water, was allowed to rest 
upon a valve, the slightest inaccuracy was detected. 

Mr. Homersham differed in opinion with Mr. Jordan, as to the applica- 
bility of the disc valves to deep mine-pumps. He conceived there would be 
a certain amount of difficulty, in constructing them so as to he perfectly 
tight, under a heavy column of water, aod the spindle or pivot of the valve, 
would require to be of large diameter, to insure its being strong enough to 
bear the pressure. It was also necessary, for the perfect action of the valve 
of a pumping engine, that it should be closed, by the time the piston of the 
pump arrived at the top, or the hottom of its stroke; this could only he ac- 
complished, by the weight of the valve, balancing the maximum velocity of 
the water put in motion throngh it, so that it should begin to close, as the 
flow of water diminished, and he quite closed, when the motion of the piston 
ceased; this, he conceived, would be difficult to accomplish, with the valve 
then under consideration. 

Mr. Palmer remarked, with refercnce to these objections, that the opivions 
given, were clearly in oppnsition to facts, deduced from fifteen months ope- 
ration of this pump, raising water under a vertical column of 40 feet, during 
which period, the slip or loss of water, approached nearer to the calculated 
result, than any pump duty that had come under his observation. In refer- 
ence to the secnnd objection, it was quite clear the valve-spindle must be of 
adequate strength, to support the column of water the pump had to lift: he 
believed that no greater evil (considered in an abstract sense) could result 
from the use of a large spindle, than an increased friction at its hearings, and 
a corresponding loss of velocity in the fall of the valve. These evils were, 
however, neutralized by increasing the excentricity of the spindle, aud 
thereby enlarging the valve’s area above the spindle, which increased area 
would always be considered, in reference to the altitude of the column of 
water ahove the valve, in order to insure the least loss of water, and at the 
same time to avoid the percussive action, so detrimental in other pumps. As 
regarded the third objection, namely, that there would he great difficulty in 
keeping the disc-valve perfectly tight; he would remark, that in the pump 
referred to, the minor axis of the piston was not sensihly worn, while the 
major axis was shortened <3,ths of an inch, hut still preserving the true ellip- 
tic form, and fitting the pump as accurately as when first put into action, 
although the piston had made upwards of 16,800,000 double strokes, and 
had travelled over a rubbing surface exceeding 2,100 miles, during the up- 
ward or effective stroke. The wear of the clack-valve at the major axis was 
less than {',th part of an inch, while at the minor axis it had undergone no 
change, although the number of heats it had made equalled the number of 
strokes of the pump. The modifications of the elliptic disc piston and valve 
into the trapezium form, as proposed hy Mr. Galloway, appeared to him to 
he attended, not only with a considerable increase of cost in the manufacture 
and the fitting of the trapezium valve, and the working-barrel, but also in- 
creasing the amount of rubbing surface, with a corresponding amount of 
wear and tear, as compared with a pump having the elliptic valve performing 
the like amount of duty. The two semi-elliptic valves proposed by Mr. 
Galloway, were ingenious, but they were contrived with the view of remedy- 
ing an evil that did not really exist in the disc-elliptic piston valve, namely, 
wear and tear of the minor axis, and leakage at the parts supposed to be 
worn; nor would the action of the two elliptic leaves, he conceived, be as 
efficient as the simple elliptic dise piston valve. 
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AGRICULTURAL CHEMISTRY. 
By Professor Branne, F.R.S., &c. 
Lecture VI.—Delivered at the Royal Institution, March 10, 1844. 
(Specially reported for this Journal.) 


Quirrine now the consideration of the ultimate elements of plants, attention 
will be directed to the substances elaborated from them by the plant, into 
which, by its vital functions, it converts the carbon, hydrogen, oxygen and 
nitrogen, hy grouping them together in various proportions, This operation, 
which is the peculiar province uf the plant, and which the animal is com- 
pletely unable to perform, is an operation almost as yet beyond the skill of 
the chemist, who can in some cases, change one of these elaborated substances 
into another, but cannot, except in some small isolated cases, construct them 
from their elementa. It has been shown that plants do not feed on carbon, 
hydrogen, oxygen, or nitrogen in their crude state, nor until they have com- 
bined into forms which may be considered as intermediate between organic 
and inorganic matter, viz., water, ammonia, and carbonic acid, and decom- 
posing and recombining their ultimate elements, produce these secondary 
products, which are termed the proximate elements of plants, and are known 
by the names of gum, starch, sugar, gluten, fibrin, albumen, lignin, resin, oil, 
&e. These are of the greatest importance to the agriculturist, because it is 
on these that animals live, and therefore on their relative proportion depends 
ihe value ofa crop. The proportion in which two of these proximate elements 
are present in some of the commonest craps, ia shown by the following list: 


Starch. Gluten. 

i Wheat flour, from 39 to 77 8 to 35 per cent. 
Rye 5 6 50 ,, 61 Moy IR 
Barley A z 67 ,, (0 we E A 
Oat z - 70,, 80 Wi, Hy n 
Rice 5 a 84 ,, 85 
Buck wheat A 50 ,, 60 
Peas and Beans . 40 ,, 50 
Potatoe . š 10, 15 


The proportion varies avcording to mode of growth, soil, climate, &e, The 
manner in which the piant takes up the carbonic acid. the water and the 
ammonia, by the roots and leaves, regulated by light and heat, will be con- 
sidered at the next meeting. The proximate elements thus produced, ha ving 
cantributed to the support of one generation of animals, by decomposition 
become the substances suitable for the food of plants, which are again de. 
youred by the animal, and in this manner the chain of creation is kept up, 

In ihe ultimate analysis of the organic constituents of plants, we arrive but 
at one result, the oft-told tale of carbon, oxygen, hydrogen and nitrogen ; 
but in the proximate analysis we arrive at an infinite variety of substances 
in which the fecundity of nature, in producing from four elements so great a 
diversity of distinct bodies, is powerfully shown, By burning and other 
destructive means the ultimate elements are separated ; but to procure the 
proximate elements, much milder processes are adopted. As an illustration 
of the ordinary methods adopted, the examination of the composition of wheat 
flour may be taken. lf this be put in a muslin bag, and agitated in water, it 
will be seen that a while powder, which is the starch, will separate from it and 
fall to the bottom oi the water, whilst a peculiar adhesive fibrous substance 
will be left in the bag, resembling birdlime. This, which is termed gluten 
and on the relative quantity of which in flour 1ts value as food depends, in- 
stead of being a simple substance, is a very compound one; for hot aleoho 
digested on it, takes up some substances and leaves fibrin, as it coals it de- 
posits caseum, and if evaporated, will leave glutine. Ether digested on thia, 
dissolves from ìt some fat. The water in which the flour was washed holds 
gum and sugar in solution, and after filtration from the starch, on boiling, a 
substance is separated analogous to white of egg, termed albumen. In this 
manner can be separated, from an apparently homogeneous substance, the 
following proximate elements ;—gluten, fibrin, caseum, glutine, fat, starch 
sugar, gum, and albumen. In this manner are the processes condncted far 
separating organic substances into their several proximate parts. These 
may be grouped under four heads, according to their ultimate elements. 

Class I. Where the carbon has hydrogen and oxygen in the exact propor- 
tion for forming water. 

Class II. Where the oxygen is in excess over this proportion. 

Class 1I!. Where the hydrogen is in excess. 

Class 1V. Where, in addition to the carbon, hydrogen, and oxygen, nitro- 
gen forms a part. 

The first class, which may be considered as composed of carbon and water, 
contains gumm, sugar, starch, wood, and other neutral bodies. 

The second class, in which there is excess of hydrogen, contains the resinous 
bodies, such as resin, wax, oil, fat, &c. 

The third class, with excess of oxygen, containa the vegetable acids. 

The fourth class, characterized by the presence of nitrogen, contains the 
alcaloids, gluten, albumen, gelatine, &c. 

The peculiarities of cach group must be next cunsidered. The first gioup 
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can be converted the one into the other slightly by art, but readily by nature. 
And when the similarity of their chemical composition is conaidered, their 
easy convertibility is not surprising, though their physical properties appear 
so essentially different. Their composition is given below :— 


Or, taking their carb?” 


Pe cent as a bxed quantity. 
Carbon, Water. Carbon. Water. 
hie SIRT e = — 12 11 
Grape sugar. ee 40 60 12 12 
Starch z A a 41 59 9 
Gin |) 2 58 fe My 
Acetic acid as 47 55 12 9 
Wood 5 6 4.0 50 50 12 8 


Sugar is characterized by its solubility in water and alcohol, by its sweet 
taste, by being soluble in alkalies, and by its crystallizing readily. ‘There are 
severa] varieties of sugar, but the two principal are cane and grape sugars, 
the latter being that which gives the sweetness to fruits, as to grapes, plums, 
pears, apples, figs, &e. Although the difference between cane and grape 
sugar in composition is merely that the latter contains one atom more water, 
yet the former possesses sweetening properties in a much more eminent de- 
gree. Unfortunately for domestic cconomy the sweeter sugar can be artifi- 
cially converted into the one less sweet, but not vice versa. These sugars 
can be distinguished fram cach other hy the action of acids and alkalies. 
Sulphuric acid completely decamposes cane sugar, leaving nothing but 
a carbonaceous mass, whilst it but slightly colours grape sugar. Honey, 
which consists principally of grape sugar, is merely rendered into a fluid like 
treacle, whilst a solution of sugar candy is acted on very strongly, little else 
but a mass of charcoal being left. Alkalies have a contrary effect, acting 
strongly upon grape sugar, and but shghtly oncane. There are several other 
means of distinguishing between various sugara, and amongst the Lest is their 
action on sulphate cf cupper. 

Gum, which belongs to this group, is soluble in water and insoluble in 
alcohol, and hence comes a ready method of separating sugar and gum when 
dissolved in water; it is only necessary to add alcohol, and the gum is pre- 
cipitated. This method is frequently resorted to in analysing substances for 
food. There are several modifications of gum, differing fram each other in 
some of their properties, and as types of three kinds may be taken, gum 
tragacanth, the gum which exudes from the cherry and plum trees, and gam 
arabic. Some of these gums can be converted into ather kinds with great 
facility. Immersed in boiling water, gum tragacanth swells considerably ; 
boiled far a long time, it passes, through cherry-tree gum, into gum arabic. 

Woady fibre is insoluble in nearly all menstrua. When a piece af wood 
has been subjected to the action of water, dilute acids and alkalies, everything 
soluble is dissalved out, and a fine white powder is left, which is the woody 
fibre or lignin, and is that part of the vegetable which is worked up into 
paper. There are several vavieties or modifications of this, forming both 
elder pith and the hardest wood. 

Starch, unlike the other proximate elements of plants, has an organized 
strueture. When examined by a micrascope before removal from the plant 
it is seen in the cells of the wood growing like a fruit or berry, having a spot 
on the granule supposed to be a point of attachment. 1t is composed of con- 
centric layers, with a fluid in the interior soluble in cold water, Lut which is 
protected by the exterior, which is not soluble till immersed in bot water, 
when, bursting, the whole forms the well known gelatinous mass. A heauti- 
ful and delieate test is used for starch, viz, a solution of iodine. Several 
varieties of starch are known, amongst which the Lest known are potatoe 
starch and wheat starch. One lately introduced, called tous les mois, con- 
sists of very large grains. Starch is very abundant in most vegetable sub- 
stances used for food, and is essential for nutrition, To ascertain the 
presence of starch, pour on the substance a solution of iodine in water, and a 
beautiful blue iodide of starch is formed if it is present. A cut potatoe or a 
slice of bread shows this exceedingly well. 

The transmutation of this class of substances takes place very readily. 
Starch or wood are easily converted into gum or sugar. Cotton or sawdust, 
stirred up with a little sulphurie acid, is reduced to a gummy mass ; this, 
boiled for 24 hours, is converted into sugar, which may Le separated from the 
acid by the addition of chalk, and filtering the sweet liquid from the sulphate 
of lime thus formed. lt may then be crystallized. But the sugar thus ob- 
tained is grape sugar, which has Lut little sweetening power. Cane sugar 
boiled with acid is in a similar manner converted into grape sugar. Starch 
is very easily transmuted. If it be carefully heated to a point shart of char- 
ring, it is converted into a kind of gum, known as dextrine. lt haa then lost 
the property of forming a blue with iodine, and is readily soluble in cold 
water. Jt is manufactured largely in France, and is used there to stiffen 
ribbuns, It is also the principal ingredient in the cement at the back of the 
postage stamps, as it is very adhesive, 
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The second group. having excess of hydrogen, consists of resins, oils, fat, 
&c. ‘They are present in nearly all our food. The greater number of them 
are found to consist of two substances, termed by chemists, elaine and 
stearine, the latter being the solid principle. In the solid fats these may be 
separated by pressure, as in the manufacture of linseed, cocoa nut, olive, and 
other oils. There is a dispute at present in the scientific world, whether 
animals have or have not the power of furming fat in their system from food 
which does not contain it, but all agree that when present in the food the 
animal can treasure it up in certain parts of the body. 

The third group, containing oxygen in excess, embraces, with one exception, 
the whole of the acids in vegetables which have no nitrogen; this exception, 
which is acetic acid or the acid of vinegar, is never obtained except by de- 
composition. These acids are abundantly secreted in some plants, and are 
also said tu be excreted by the routs of most plants. Wood is converted partly 
into acetic acid when it is distilled at a strong heat, and in this manner most 
of the vinegar used at table is obtained. Sugar is also converted into vinegar 
very readily; a little vinegar added to a large quantity of sugar and water, 
causes the whole of the sugar to disappear, and acetic acid is found in its 
stead. Tartaric is one of the commonest vegetable acids, being present in 
nearly all sour-leaved plants. It obtains its name from being the acid in the 
tartar of wine. When tartaric acid is neutralized by potash, it forms a 
very soluble substance, but when the acid is in excess, the compound is 
very insoluble, and is precipitated as cream of tartar, or bitartrate of 
potash. Jt is from this deposit taking place more largely in the juice of the 
grape which renders it so fit to make the best wine; other juices, retaining 
this acid jn solution, produce consequently sour wines. In forming these 
acids, the plant is absorbing oxygen from the air instead of yielding it, and 
in the growth of such fruits as lemons, the amount absorbed must be consider- 
able. 


Lecrcre IX. 


The fourth section of proximate principles, or those containing nitrogen» 
are considered as being the most essential to animal life, they going to form 
new flesh in the animal, whilst all the other principles are supposed to be 
consumed during respiration, principally in order to maintain the heat ot the 
body. When the gum, starch and sugar were washed out from wheat flour, 
an adhesive fibrous substance was left called gluten. ‘This contains all the 
nitrogenous substances in the flour, not being a simple principle, but a 
mixture of three or four; one is like cheese, one like white of egg, but all 
contain nitrogen. They are characterised by their action towards various 
solvents, but as they are very similar in composition, they are not worth 
separating, when considered as food for animals. It has been lately shown 
ty Mulder, that when deprived of extraneous salts, and of a little sulphur 
and phosphorus, they exactly resemble the nitrogenous principles of ani- 
mals, that, in fact, they have exactly the samc composition, whether derived 
from animal or vegetable, and are only modifications of one principle, to 
which he has given the name of proteine. They may therefore be represented 
as follows :— 

Albumine 
Fibrine 
Caseine 
Glutine 

It is essential that an exact mode of ascertaining the quantity of nitrogen 
present in a substance should be known; and there has lately been proposed 
by Will and Varrentrap, a very delicate method of effecting this. When an 
organic substance is mixed with caustic potash or soda, and lime, and then 
heated, the whole of the nitrogen present is driven off as ammonia, which may 
be ascertained by its smell, by its action on moistened litmus paper, and by 
ile fumes formed by holding a rod dipped in muriatic acid over it. If this 
is collected by being passed into muriatic acid, sal-ammoniac, or chloride of 
ammonium is formed ; when to this is added a solution of platinum, a copious 
brown precipitate is formed, consisting of the ammonio-bichloride of plati- 
num, This dried and weighed, will indicate the quantity of ammonia or 
nitrogen evolved from the heated organic substance, 225 grains of it con- 
taining 17 of ammonia, or 14 of nitrogen. Or, it may be decomposed by a 
red heat, and 14 grains of nitrogen reckoned for every 99 grains of platinum 
that is left, as its following composition will prove :— 


Ammonio-bichloride of platinum, 


Carbon 84 + Hydrogen 36 + Nitrogen 6 + Oxygen 15. 


che «6. Lag ¢ 171 Bicchloride of platinum. 
Hydrogen é 4 à eres 
Chlorize ; a } 37 Hydrochloric acid. 

3 Hydrogen. k Bas: f 

Nitrogen . 2 . 14 \ 17 Ammonia. 


The value of various substances as food for animals being considered to be 
according to the quantity of nitrogen they contain, lists have been drawn up 
to show their comparative richness in nitrogen. In the following list, the 
numbers attached show the quantity of the various substances that is neces- 
sary to yield an equal amourt of nitrogen :— 
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Hay . . . 210) Peastraw. . 6 | Peas and beans . 8 
Clover hay : 8 | New potatoes . 28 | Wheat and oats 5 
Vetch hay 5 4 | Old potatoes . 401 Barley AS 6 
Wheat straw. 321 Pours 5 60 | Maize “ 6 
Barley straw. 52 | Carrots “4 í 35 | ™l cake . i 2 
Oat straw 6 55 ! Cabbage . o 30 


It follows, as a necessary consequence, that when animals are fed on suh- 
stances poor in nitrogen, they must eat more of such food than would be re- 
quisite were they fed on richer food. Thus vegetable feeders eat a greater 
quantity than do animal feeders ; men fed on fish, potatoes; or rice, require to 
eat more in proportion. But neutral substances, also, such as gum, sugar, 
&c., are required for the sustenance of life, and consequently we find in milk, 
the liquid prepared by nature for the food of the young animal, a proper ad- 
mixture ol all these requisites. In 1000 parts of milk are found, according to 
analysis, 

Caseme . . . 3 : . <- oh tomo 

Sugar é o è z à 4 a Bb oe 50 

Butter . . . . : z < H 6 35 
Phosphate of lime and other salts . 5 9 

Water ‘ . . s : . 883 » 815 


1000 


The varions processes of decay, such as fermentation, putrefaction, and 
eremacausis, (the latter term being the one now fashionable to describe the 
slow decay of woody substances) may all be considered as the return of com- 
plex substances tu those more simple in composition. The fibrin, &c., consist 
of high numbers, but in putrefaction they are reduced tu substances with low 
numbers, passing off as carbonic acid, water, and abundance of ammonia. In 
the vinous fermentation, the alcohol is a tertiary compound, carbunic acid a 
binary one. ln eremacausis, all the compounds are given off as carbonic acid, 
water, and a little ammonia. Thus they all pass into air. 

To ascertain how the proximate elements are produced and changed in 
plants, the germination of the seed must be watched. Although there is an 
infinite variety in the appearance of seeds, and consequently they might be 
supposed to differ a great deal, yet all agree in containing but two essential 
parts, the germ, and food for it to consume before it has put forth roots to 
gather it for itself. In the cocoa nut, these are covered by a'outer fibrous 
coat, then a hard woody one, then the food or albumen of the seed, as it is 
termed, buried in which, at the soft end of the husk, is the embryo. It is 
similar to this in the smallest seed. In the chesnut, when the husk is re- 
moved, a mealy matter is seen, in the small endof which is the germ. When 
the germ grows, great changes take place in the seed, for which water, air, 
and a certain temperature are requisite, but no light, it being detrimental to 
a growing seed. lf one of these conditions is absent, the seed will not grow. 
If they are present, provided the seed has not lost its vitality, it is sure to 
grow. Seeds differ very much in their power of retaining vitality, some re- 
maining dormant in the soil for years, nvt germinating until the soil should 
by chance be turned up, they either wanting air or heat. Clayey soils, by 
enveloping the seed, prevent the air from getting to it. For want of moisture 
seeds lie dormant but still not dead, as is proved by a crop now growing from 
seed taken from Egyptian tombs. With the requisite circumstances, seeds 
swell, soften, and burst their membranes, the germ puts forth its radicle, 
which pierces the earth and sends out rootlets, after which the stem shoots up, 
and forms branches, At first the seed, feeding on the carbonaccous matter 
stored up, abstracts oxygen from the air, and evolves carhonic acid, but ils 
province afterwards, when it has formed roots and leaves, is to decompose the 
carbonic acid of the air and to liberate oxygen. The roots of plants are said 
to throw ont acetic acid; when they have been grown in powdered marble, 
acetate of lime has been found. Liebig and others insist much on this point, 
considering that it is by this means that plants render insoluble substances 
soluble. During germination, a portion of the gum and starch in the seed is 
converted into sugar, which is called the process of saccharification. In 
growing plants a substance called diastase is formed, which has the remark- 
able property of being able to convert many times its weight of starch or gum 
into sugar, and it isin this manner that seeds whilst growing become so sweet. 
This is seen beautifully in the process of malting, which consists in alluv ing 
the barley to grow until its maximum of sugar is formed, which is just when 
the plumule begins to show, and then stopping it by drying. If the diastase 
had been previously washed out with water it would have been spoilt for malt, 
as saccharification would not have taken place. For beer making, the malt is 
bruised in hot water, and the action of the diastase goes on, the mucilage and 
starch is converted into sugar, and this again is decomposed into alcuhol and 
carbonic acid. 

When the young plant has exhausted the storehouse nature has provided it 
with, it is strong enough to derive its food by its roots and leaves, unti) which 
time no true wood is formed. The stem of a plant may be seen to consist of 
several parts, the centre portion, or pith, becoming obliterated as the plant 
grows; the wood is of two kinds, the old or heart wood, and the new wood or 
alburnum; in like manner the bark is of two kinds. the newer being termed 
the liber. ‘The bark is connected with the pith by layers running from it, 
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called the medullary rays, forming in timber the silver grain: The 
branches are hut extensions of the stem, the smallest fibre resembling the 
wood of the stem. So, also, are the roots; but as they taper off the pith dis- 
appears, and at length the wood and bark, only cellular matter being at the 
extreme points; these are the spongloles, and in these the power of absorption 
resides ; it is on account of the injury inevitably done to these that trans- 
planting is so dangerous an operation. These absorb the water in the soil 
holding saline substances and carbunic acid in solution. The question has 
been raised, can the roots of plants select their food ? and although there have 
been many experimenters, the evidence is very contradictory. Dr. Danbeny 
made some experiments on barley and peas with a solution of strontia, and 
found that they would not take it up. Saussure obtained similar results with 
acetate of lime and common salt. But their selective power is at all events 
limited, as they have been made to absorh solutions of arsenic, corrosive sub- 
limate, opium, and tobacco, and their effects are said somewhat to resemble 
those on animals, The excretory function of the root was once supposed to 
be the reason of the necessity of a rotation of [crops, as a plant was said to 
throw ont substances which were poisonous to plants of the same kind. 
Now, however, it is explained by saying that each plant requires particular 
inorganic food, and if one crop has removed all of that kind from the soil, of 
course a similar crop could not thrive. Thus turnips will grow after wheat, 
because, as they require different constituents, the wheat has not removed 
those which the turnip requires. 

The power of the root to absorb liquids from the soil is generally attributed 
to two actions, endosmose and capillary attraction. Endosmose, or the pro- 
perty of thin fluids to pass through porous bodies if thicker fluids are on the 
other side, is well illustrated by immersing the ends of three tubes tied round 
with membrane into water, having previously poured into them solutions of 
gum, sugar, and some alcohol. The water passing through will cause the 
level of the thicker fluids to be considerably raised. The capillary action of 
porous bodies is seen when the end of a cane is dipped into spirits of turpen- 
tine; it rises up through the length and may be lighted at the other end. 
The sap in a plant decidedly circulates, and its course has been distinctly 
traced. It ascends from the roat by the outer layer of wood to the leaves, 
there, being spread over a large surface gives up a great quantity of water, is 
acted on by light, and flowing down the inner bark, much thickened, deposits 
new wood in its course. Thus each year a ring of new wood and new bark is 
formed, and by counting the rings of wood,ın the section of a tree, its age 
may be ascertained, 


Lecroar X. AND LAST. 

The direction of circulation of the sap when it forms new wood, may be ren- 
dered evident by ringing the bark of a tree; It will be found that the new 
wood will always be deposited from the upper part of the cut, showing tbat 
in the bark it is travelling downwards. The force with which the sap rises is 
very great, and experiments have been made by cutting a branch in the 
spring time, and so confining it in a tube with mercury that the force with 
which it rises can be measured. An application of this has been recently made 
to the preserving timber by means of impregnating it with various saline 
fluids. The fresh cut stem is immersed in the fluid, with the leaves and 
branches still attached ; evaporation going on at the surface of the leaf, the 
fluid is drawn into every part much more thoroughly than can be done by 
other means. The circulation is never stopped ina tree, for thongh it is 
moch less in winter, it still goes on. A thermometer placed in the interior of 
a tree shows it to be a little warmer than the air; this is easily accounted 
for; the earth being warmer than the air, the sap drawn from it must neces- 
sarily beso also. This is exceedingly useful, as it prevents it from freezing 
and cracking its delicate vessels. 4 

The leaf, which is a flat expansion of the wood and bark, contains vessels 
which bring the sap in, and others which carry it out and down into the 
inner bark. Few have an idea ef the enormous transpiration continually 
taking place from the snrface of leaves. Dr. Hales fonnd that a sunflower 
exhaled from 20 to 300z. of water in a warm day, and 5 oz, at night. In 
dewy or damp weather it did not exhale any. By this mcans the sap, which 
enters it watery and insipid, goes out from it much thicker and sapid. This 
also is the reason why leaves yield so much more ash than any other part. 
The organs of the leaves are very delicate, and few can bear the soots, ashes, 
acids, &c., which load the air of London. Some, however, can, and a list of 
them has been published by Mr. M‘Cullock. Green-house plants are delicate, 
and sometimes fall victims to iajurious vapours diffused through the house. 
At Godsden, some pipes had been covered with a paint containing coal tar ; 
almost every plant was injured or killed. This proves ihat plants can absorb 
vapours by their leaves, as they show the effects befure it has time to get to 
the routs. The mischief that cold easterly winds canse to the leaves is as 
great as though they were placed before a fire, 

These are merely the mechanical powers of the leaf; the chemical are 
powerful and astonishing. They can be explained, but difficultly imitated. 
The chemist, for instance, can readily make carbon into carbonic acid, but he 
can scarcely get the carbon out again: this the plant is always doing, evolving 
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the oxygen. This is the general result, though at timesit is slightly different, 
when, for instance, the sap is to be acid, the oxygen must be retained. When 
it is to be resinous, as in fir trees, excess of hydrogen is wanted ; deriving 
this principally from water, oxygen must be liberated from this source, as 
well as during the formation of wood. The rapidity with which the leaves of 
a tree deprive the air of its carbonic acid is no chemical fiction, as there are 
abundance of experiments on record to prove it. Boussingault brought the 
limb of a vine into a jar, and found that it deprived the air of carbonic acid 
and evolved oxygen as fast as he carried a tolerably rapid current through it. 
For this it reqnires a bright sun, and that is why plants grow so quickly ina 
tropical climate. Decandolle immersed aquatic plants in water impregnated 
with carbonic acid, and found that they deprived the water of the gas, re- 
placing it with oxygen. Thus they perform for fishes what land plants do 
for land animals. Dr. Gilly made a mixture of gases having a great excess of 
carbonic acid, and immersed a turf of grass therein; after four hours’ expo- 
sure to sunshine, he got the following result :— 


Before After 

Nitrogen . . 105 105 
Carbonic Acid a fe 4 
Oxygen co oo A 78 
190 187 


With the exception of a little loss of oxygen, the whole of the carbonic acid 
absorbed was replaced by that gas. Saussure obtained the same result from 
Lythrum salicaria, and Vinca minor. Priestley, long ago, placed sprigs of 
mint, whilst growing, in air which had been destroyed by a mouse or a 
candle, and found that it restored it to a proper state. It was then supposed 
to be due to the mint sending out an agreeable odour; but he proved that 
plants with a disagreeable odour wonld do the same. In his correspondence 
with Franklin, given in the Philosuphical Magazine, he says that he hopes 
the knowledge of this will prevent persons from caiting trecs growing near 
houses. Other remarkable changes can be proved to be effected by planis. 
The little water cress, as well as many other plants, has the power of decom- 
posing sulphuric acid, retaining the sulphur, and liberating the oxygen ; 
other plants, in like manner, decompose phosphoric acid. 

Dumas has drawn up a very ingenious contrast Letween animals and vege- 
tables. 

Sean eae 
1 tised principles. 
Consume toe aae ai &e. 


Carbonic acid 
Produce Water 


VEGETABLES. 
Azotsed principles. 
Produce {geen sugar, oils, &e. 
Carbonic acid 
Decompose 4 Water 


Ammonia Ammonia 
Evolve Oxygen Absorb Oxygen 
Absorb Heat Evolve Beat 


Are an apparatus of de-oxidizement. | Are an apparatus of oxidizement. 
Are stationary. Are locamotive. 

These are not true of the petals, &c., of blossoms, which act like animals, 
sometimes evolving ammonia, always absorbing oxygen, and occasionally 
producing very great heat. 

When the bark of a plant is green, it acts like the leaf, therefore in herba- 
ceons plants the whole surface acts alike. In the cactus there are no true 
leaves, the stem supplying its place. The bark of the root, in some cases, 
secretes a substance not found elsewhere. Phloridzin is thus fonnd beneath 
the bark of the root of apple and pear trees. 

The circumstances which influence and modify the growth of plants, are 
chemical and mechanical. At the head of the chemical must be placed light. 
By analysing rays of light it has been found that the violet or chemical rays 
are those in which the power of light on plants resides. Mr. E. Solly, of the 
Harticultural Gardens, has made experiments on the action of various co- 
loured glasses on the light for plants, and he has obtained very excellent 
results by the use of violet glass, that is, by catting off all the rays of light 
but the violet. The influence of mineral manures has been shown to be two- 
fold, by passing into the roots, and also by yielding parts of themselves, asin 
the case of the nitrates. Phosphorus is indispensable for wheat, silica for 
grass. Lime acts on crops by inducing changes in the organic matter, by 
neutralizing acids, by decomposing inorganic salts, and by liberating ammo- 
nia from its combinations, as, for instance, from rain water. In tracing the 
growth of vegetables, tbeir power of absorbing, changing, and recombining, 
the materials obtained from the soi] and the air, has been seen, as also their 
influence when they are returned to ttie soil, acting as manure, loosening the 
soil, and returning to it its inorganic salts. The parts of the plant thus used 
for manure has great influence ; thus the leaves are mnch better than saw- 
dust. There are also advantages attending ploughing it in in a green state ; 
this is frequently done by agriculturists, as, after fermenting, it yields a rich 
mould, For this reason it is judicious to gather together the hedge-row 
weeds, and bury them in the soil. Vineyards can be manured by their own 
cuttings, and for a length of years will scarcely require any other manare. 
This method has been revived of late, but it was a practice resorted to by the 
Romans. The same principle will apply to most crops, as by green crop 
ploughing both the organic and inorganic constituents are returned. 
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The action of manures is priacipally chemical, but the soil requires also 
mechanical assistance, one of the principal of which is a good system of 
drainage. ‘his has met with a powerful advocate in Mr. Smith, of Deanston. 
Draining carries off all superfluous water, which would otherwise keep the 
soil cold, dilute the food of the plant, and give rise to noxious emanations. 
On the other hand, when it is removed, the air penctrates to the roots, in- 
creases the fermentation in the soil, and renders stiff clay tractable. But its 
benefits are not confined to stiff Jands, being sometimes advisable in sandy 
soils, particularly where springs exist. The¥old plan consists of digging a 
deep trench and filling it with large stones. Lately a system has been preva- 
lent of laying down eartbenware tiles of various shapes; this has been‘carried 
out largely in the neighbourhood of Tunbridge and Penshurst. Very good 
tiles may be obtained at from 20s. to 24s, per 1000. Ploughing is a well- 
acknowledged means of improving the soil; it acts by breaking it up, ad- 
mitting air, and so assistiny the decomposition of organie and {inorganic 
matters; nitrates are very abundantly formed in new ploughed land. Italso 
acts by mixing the soil and subsoil, especially if one be clay and the other 
sand. Sometimes, however, this is said to be injurious. Johnston states that 
ihe farmers in Durham are afraid to turn up une fuot of subsoil, partly on ac- 
count of the injurious efleets of the iron which has come from the plough, 
This bad ellect, however, lasts but a short time, as it soon becomes peroxid- 
ized, and is then inert. 

Diametrically opposite to draining, but at times equally beneficial, is irri- 
gation. Itis of advantage in dry soils, or in those which are thoroughly 
drained. lt acts by bringing finely divided matter and salts to the plant. 
Paring and burning are frequently resorted to with advantage, returning the 
ashes to the land. Clay, when burnt, and converted into brick, acts like sand, 
and where sand cannot be obtained, it is a good substitute. 

The alternation uf crops is always looked upon as beneficial, and the four 
course system is the one usually adopted. But when it is considered, that 
turnips flourish best in a sandy soil, whilst wheat likes a clayey one, it is 
evident that to grow these on the same land cannot be the perfection of agri- 
culture, 1t is now supposed that by attention to agricultural chemistry, the 
same crop may be grown continuously on the same land, by the eareful sup- 
ply of proper manures. But to obtain this result, chemistry must go hand- 
in-hand with agriculture, and the man of experience must not be ashamed of 
calling in the assistance of the man of science. Without going the length that 
some enthusiasts have gone, all must acknowledge that chemistry and agri- 
culture have come into close contact, that already the former has been of ser- 
vice to the latter, and promises far more than it has yet done. Great success 
has undoubtedly been obtained by the application of these principles, and if 
failure has sometimes occurred, it is because all the circumstances that must 
he taken into consideration are not yet fully understood. Many experimen- 
ters, however, have met with very satisfactory results, and have publ'shed 
accounts of their experiments, amongst the most recent of whom is Mr. 
Biggs, of Overton, who has just issued a pamphlet detailing his conclusions. 
When the deductions of science first begin to be applied tu the arts, they in- 
variably meet with many obstacles ; sometimes arising from the obstinacy uf 
thase who are devoted to the old methods, sometimes from the unwarrantable 
confidence of those who adopt the new. But the farmer who will carefully 
weigh and consider the light that science throws on his path. and who will 
subject the investigations of the philosopher to a well-arranged practical 
test, is the ane who will reap the golden harvest of success. 


THE EXPERIMENTAL BRIG SQUADRON. 


The whole of the new class }2-gun brigs are now off the stocks, and are heiog hrought 


forward for commission with all posaible deapatch. The followiug table ahows the exact 
dimensions of each brig :— 


Flying ij 
Daring. | Osprey. | Fish j Mutine. Espiegle 
Ft, In. | Ft. In. | Ft. In. | Ft. In. | Ft. In. 
Length hetween perpendiculara . . . .| 104 O| 101 o | 103 1 | 101 113} 104 8 
Length of keel for toanage . . . . o| 83 13) 80 64] 8! 8] 81 2) 83 73 
Bresal eseme 5 56 6 e 6 a a a ol SL Ag EI 33 era ga a 31 94 
Breadth for tonnage . . Gee a a ae ee al o6 31 04) 31 6 3L 64 
Breadth moulded. © . . . . . . cf 30 6} 31 0! 31 6l 31 0} 3L ob 
Depthin kold n 6 6 oo Bo 6 oO | 15 2 13 6j HM 3 13 7 13 l4 
3 91 7 36 57 
Burden in tons . s e = e . «e e . «| 425 0] 424 0} 444 0 | 428 0 | 492 0 
94 94 BEI 94 94 


The object in building the above five hrigs iato produce a class of vessels superior to the 
old 10-gun brig, and at the s«me time to illustrate the comparative merits of the different 
Principles which their respective coastructors hold in the scieuce of naval arcbitecture. 


Wuitenayer.—In consequence of the contemplated extension of the 
Carlisle and Workington Railway to Whitehaven, the old established steam company of 
the latter town have givea orders for a firat-rate iron steam vessel, to be built voder the 
direction of Mr. Grantham, hy which it is contemplated that the journey by sea will be 
accomplished in little more than aix hours, and by railway to Carlisle tn two hours more. 
Such increased facitities of communication with these extensive mining and agricultural 
districts, must prove of the utmost advantage to the population. Means of easy access 
will thus be afforded to the western portion of the lake district. Messra, Fawcett, 
Preaton, & Co., are to construct the engines of the new vesael, and they are to be made 
on the direct acting principle, now generally adopted ia the most Improved vessels, 
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REGISTER OF NEW PATENTS. 


(Under this head we propose to give abatracts of the specifications of all the most im- 
portant patents as they are enrolled. If any additional iaformation be required aa to any 
patent, the same may he ohtained by applying to Mr. LAXTON at the Office of thia 
JOURNAL.) 


IMPROVEMENTS IN PROPELLING. 


Joun Kenoxe, of Glasgow, Gentleman, for “certain Improvements in proe 
pelling.”—Granted November 2, 1843; Enrolled May 2, 1544. 


This invention consists in the peculiar mode of driving an endless chain or 
band, in cases where two wheels, fixed on cach side of the boat, are empluyed 
for the purpose of propelling. It is well knawn that an endless chain pass- 
ing over two wheels fixed on each side of the boat with floats or paddle 
boards attached has before been employed, but in such cases the periphery 
of the wheels has heen provided with teeth or projections, which teeth are 
made to pass between the links of the chain for the purpose of taking hald 
and driving such chains; this plan of giving motion to endless chains ap- 
pears from the specification to be objectionable and impracticable. The ob- 
ject of this invention is therefore to drive the endless chain hy means uf the 
friction of contact of the two surfaces; that is, by the friction of the surface 
or periphery of the driving wheel and the surface of the chain, for this pur- 
pose there is on the axis uf the main or crank shaft, firmly keyed, a wheel, 
and at some distance from this wheel there is another of equal diameter fixed 
by its axis to a sliding frame attached to the side of the boat; round these 
wheels is passed the endless chain, which consists of a series of plates or bars 
of iron forming the hnks which are combined tugether by means of bolts 
passing through holes formed in the ends thereof, these bolts alsa pass 
through holes formed in the end of a diagonal frame, to which are bolted the 
paddle boards or floats. The chains being passed round the periphery of the 
wheels, can be distended to any required extent by means of the sliding frame, 
and in order to prevent the chains from running off the wheels, the same are 
provided with flanges. The second part of the invention consists in the ap- 
plication of a metallic band or helt formed of a plate or plates of metal, to 
which are to be attached by any convenient means the floats or paddle 
boards. 

The inventor claims the mode of driving endless chains to which the floats 
or paddle boards are attached by means of surface driving of wheels, (that is 
to say, by means of the friction of contact), mstead of using toothed wheels ; 
also the mode of giving motion to endless hands composed of metallic plates: 


PURIFYING METALS. 


Joseren Duxinse Srace, of Middleton, in Teesdale, Durham, Manager of 
Smelting Works, for “ A new and improved plan of collecting, condensing and 
purifying the fumes of lead, copper, and other ores, and metals, and also the par- 
ticles of such ores, and metals arising or produced from the roasting or munufac- 
ture thereof, and also the noxious smoke, gases, salts and acids, soluble and abe 
sorbable in water, generated in treating and working such ores and metals.” — 
Granted December 2, 18413 ; Enrolled May 2, 1844. 


This invention consists in causing the fumes of lead, copper, and other ores, 
and also the particles of such ores, &e., to pass through water contained in 
an air-light vessel, which vessel above the surface of water is divested of air 
and kept eonstantly exhausted by means of an air-pump or other mechanical 
contrivance. For this purpose the inventor causes the fumes and vapours to 
pass through a flue or chimney, to which is attached a pipe bent down at the 
end at right angles, and made to dipa few inches below the surface of the 
water contained in the cistern, which may be of any required depth. This 
cistern, which may be constructed of wood sufficiently strong to withstand 
the atmospheric pressure, is divided by means of partitions into compart- 
ments, each alternate partition commencing at the top of the cistern and de- 
scending to within a few inches of the bottom, the intermediate ones com- 
mencing at the bottom of the cistern and ascending near to the top. The pipe 
through which the fumes or vapours pass from the chimney, enters the eis- 
tern at one end, and at the opposite end there is a pipe leading to an ex- 
hausting apparatus, which consists of a double acting air pump worked by a 
small steam engine. 

The action of this apparatus is as follows: motion being imparted to the 
air pump, the cistern wil! be exhausted of air and wll] have the effect of creat- 
ing a diaft in the chimney sufficient for clearing the manufactory of the 
fumes generated, which fumes or vapours are caused to pass over and under 
the several partitions, and through the water contained in the cistern, which 
water will be greatly agitated, and have the effect of purifying, and condens- 
ing or detaining such portions vf other vapours as are soluble and absorbable 
in water. Such purtions as are not absorbable, passing off through the air 
pump into the atmosphere in a comparitively pure state, those purtions left 
in the cistern can afterwards be resmelted, and whatever valuable salts or 


acids are held in solution in the water can be separated by the process of 
distillation, : 
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REVOLVING ENGINE. 


Pur Waiter, of Angel Court, Throgmurton Street, London, for “ eertain 
Improvements in the construction of steam engines.’’—Granted October 12, 1843 5 
Enrolled April 12, 1844. 

The class of engines ta which these improvements relate, are those which 
act hy means of steam issuing into the air, so as to cause a rotary motion. 
The basis of this revolving engine consists of two hollow arms of equal length 
fixed upon a horizontal axis (which is also hollow), and caused to revolve in 
a vertical plane, the whole being supported by suitable bearings. At the 
outer end of each of these arms there is a square or oblong box, denominated 
a steam receiver, into each of whieh steam is alternately admitted and dis- 
charged in suecessive jets instead of in a eontinnous stream as has been the 
practice with other reacting steam engines. To one of the arms there is fixed 
a small steam engine. the object of which is to open and close the passages 
by which the steamis ailmitted into and discharged from the receiver. The 
piston rod of this engine is elongated so as to pass through both ends of the 
cylinder, and also through stuffing boxes, and mto the square boxes or re- 
ceivers, and to each end of the piston rod is attached a slide valve which opens 
and shuts the apertures in the tollowing manner. Steam being admitted 
through the hollow axle passes into the arms, then presuming one uf the 
valves which are worked by the small steam engine to be open with the square 
box or receiver attached ta the ends of the arms, steam will pass through the 
same and fill the receiver, the small steam engine being set to work, moves the 
valve contained in the receiver, so as to close that aperture through which 
steam was admitted into the receiver, and open an aperture far the escape of 
steam into the atmosphere ; the reaction of which canses the whole apparatus 
to rotate, the action upon the other valve being precisely the same, so that 
steam is alternately admitted into the receivers and discharged therefrom into 
the atmosphere, 


MACHINE FOR CUTTING LEAVES OF WOOD. 


Bexstamtn Parsons, of York Road, Lambeth, Surrey, Kngincer, and 
Epwarp Espar, of City Saw Mills, City Road, Middlesex, Sawyer, for “sn 
improved machine for cutting leaves of wood, such as those commonly called scale 
boards.’ —Granted November 9, 1843; Enrolled May 8, 1844. 


This improvement consists in the multiplication of the knife or cutter of 
the machine, and also in supplying the place of the additional quantity of 
wood removed from the block by the application of an adjusting bar. ‘The 
michine fur cutting seale boards ur leaves of wood consists of a frame sup- 
porting a horizontal table, whieh is caused by certain mechanical arrange- 
ments to move backward and forward from one end of the frame tuo the other; 
o this frame there is attached a cutter, which at every stroke of the machine, 
removes or ents from a block of wood supported above the table, a scale 
board or leaf of wood. The improvement is an application of two or more 
cutters, which may be so regulated as to eut any thickness of scale board, 
and also in the applieation uf an adjusting or support bar, which may:be under- 
stoad by referring to the annexed drawing, where a, a, shows a portion of the 
table vr bed plate, which is caused by certain mechanical arrangements to 
move backwards and forwards in the direction indicated by the arrows; b. b, b» 
are three knives or cutters, which may be set at any height from the bed plate, 
depending upon the thickness of boards to be eut from the block of wood ; 
c, c, that is to siy, the first knife if required may be set at 3, of an inch, 
above the table, the second =, and the third $ of an ineh, the knives being 
secured at their ends by means of wedges d, d, d; e, shows a portion of an 
adjusting bar which ean be raised or lowered by means of adjusting serews 
according to the thickness of seale board intended to be cut. There are three 
of these bars extending in a direction of the length of the table, the object of 
whieh is to support the end of the block of wood as the wood is removed 
therefrnra, and also to prevent the other end of the block from rising up. 

The patentee elaims the multiplication of knives or cutters, and the appli- 
cation of an adjusting or support bar or bars as described. 
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IMPROVEMENTS IN THE MANUFACTURE OF IRON. 


Artrutr Watt, of Bistern Place, Poplar, Middlesex, Surgeon, for “ certain 
Improvements in the manufacture of iron,’ —Granted November 18, 1843; En- 
rolled May 18, 1844. 


This invention may be divided into two classes, the first is the addition of 
certain mixtures or substances to the iron when ina state of fusion; and 
secondly, in submiting the iron to the action or influence of electricity. With 
regard to the first part of the invention, the compositions which are of two 
kinds, consist first of a mixture of steel or wrought iron in a comminuted 
state, such as filings, &e , and resin, which are to be mixed together in the 
proportion of about 21b. of iron or steel filings to about 5 lb. of rosin, this 
mixture is made into balls of about 51b. weight eaeh, which balls are to be 
thrown upon the surface of the iran when in a state of fusion, in the cupola 
or other furnace, one ball being used to about every 5 ewt. of iron. 

The second composition consists of a mixture of eommon salt, resin and 
charcoal, or other carbonaccous matter. Although the inventor prefers the 
above, other fluxes may be used, such as borax, nitre, &e. in place of common 
salt; the above being made into balls are to be used when the metal is in a 
state of fusion, and after the first mixture has been added in the proportion 
of ] lb. to about every 100 Ib. of iran. 

The second part of these improvements consists in subjecting the iron to 
the action or influence of electricity. In carrying eut this part of the inven- 
tion, Mr. Wall canses a current of eleetric fluid to pass through the iron in 
every possible direction, by stretehing or extending copper wires across the 
mould in which the easting is to be made, and by means of a galvanic or 
valtaie battery, causes the electric current to pass through the metal whilst 
in a fluid state, and also whilst approaching and when in a solid state, more 
especially when easting ordnanee, in which ease the patentee reeommends 
that the eleetrie current should be passed through the piece after it has be- 
come solidified, care being taken not to continue it so long as to entirely 
decarburate the iron, and bring it into a malleable state. The inventor also 
proposes to pass the cleetrie eurrent through the iron when in the furnace or 
cupola, by inserting a piece of iron into the top hole so ag to touch the 
smelted metal, and another piece of iron or other conduetor into ane of the 
tuyre holes, which piece may be moved about on the surface of the metal, so 
as to pass the electric current through the same in every possible direction. 


SELF*ACTING AEROMETER OR DRY GAS METER. 


STEPHEN Hutcmson, of the London Gas Works, Vauxhall, Engineer, for 


“Improvements in gas meters.”—Granted October 12, 1843; Enrolled April 
12, 1844. 


The necessity which has long existed for au instrument of the description 
now introduced, and reeommended to the notice of the public, and by which 
an accurate and intelligible mode of registration of the gas eonsumed could 
be obtained, has long occupicd the attention of scientific men. The incon- 
venienees that result from the peculiar eonstruetion of the wet meter, as well 
as the unsatisfactory manner in which it registers the consumption of gas, 
both called for the introductiun and adoption of some superior plan by whieh 
eonsumers might be supplied with more uniformity, and that they might also 
comprehend the registration of the quantity which has passed through the 
meter, and with which they became chargeable. 

Mr. Hutchison’s improvements in gas meters is an apparatus which he has 
named * An Aerometer,” it consists of a cast iron plate and box with passages 
leadingintn 4 compartments, and thence into the upper part east in the same, 
anil fitted with 4 lower cup valves, which are sealed with quicksilver; 4 tin- 
plate compartments fixed into the cast-iron pipes; four flexible leather Lags 
saturated with tar, naptha, and wil, are attached to the compartments with 
heads, rods, beams, connecting rods, cranks, carriages, &c., to communieate 
motion to the valves and shaft, which revolving communicates with the index. 
An index with dial five inches square is inelosed ina box and external easing 
with brass unions for the inlet and outlet pipes ; the hands of the index revalve 
similar to those of a clock, the short or hour hand denoting thousands of 
cubic feet, and the Jong or minute hand indicating tens of cubic feet. The 
possibility of escape of one atom of gas without it being duly registered by 
the index, the inventor states is entirely obviated by the quieksilver in the 
cups. Attached to the shaft is a eatch to prevent its revolving the reverse 
way. Š 

The Aeromoter not only works without the slightest resistance to the flow 
of gas, but assists its current to the burners; it requires the least possible 
pressure in the mains to work it, and affords a steady uniform light without 
any interference, and the construction is of so simple a nature that its de- 
rangement by ordinary means is an impossibility. The valves and the other 
mechanical eontrivances are made of a metallie compound, which resists the 
action of sulphuretied hydrogen or ammoniacal gases, its duration may 
therefore be considered to be secured for a very long periud. There are like- 
wise not any stuffing boxes to get corroded. 
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The inventor considers that his new meter or Aerometer has the following 
advantages over the old meter :—That the heat or cold cannot possibly inter- 
fere with, nor disurganize the mechanical arrangements connected with the 
action, that the wear and tear will be found to be inconsiderable, that the 
lower part is nat liable to decay, it being made of cast iron, and that the in- 
dex will enable the consumer to ascertain with ease and certainty the quantity 
of gas that has actually passed through ihe meter, the correct registration of 
which is insured by the absence of any liquid which in wet meters not only 
often prevents it, but causes a very considerably loss to the companies sup- 
plying the gas, equal to one-sixth the quantity manufactured. 


PAPIER MACHEE. 


Jonn Core Hoppan, of No. 29, Liverpool-street, King’s Cross, Middlesex, 
Civil Engineer, for “ Improvements in the mode of manufacturing papier machée, 
and other articles made of vegetable pulp.’—Granted Nov. 21, 1843; Enrolled 
May 21, 1844. 

This invention consists ina mode of combining successive layers of wet 
pulp, by causing the same to be wound round a cylinder until it has acquired 
a thickness sufficient for the purpose tt is intended, after which it is to be cut 
from the cylinder with any convenient instrument. The machioe first de- 
seribed consists of a vat or back containing a quantity of pulp, which the in- 
ventor prefers to be made trom fine coloured rags ; on the edge of this back 
there are two plummer blocks or steps supporting a cylinder covered with 
wire gauze, which cylinder is partly immersed in the pulp contained in the 
back; above this cylmder, and a httle to one side thereof, there is anether 
cylinder of wood or other suitable material supported by two levers, moving 
upon an axis at their lower ends; this latter cylinder is brought into close 
but light contact with the gauze cylinder, by means of cords and weights 
being attached to the levers. Motion being given to the two cylinders, the 
pulp will be raised from the ‘‘ back” by the gauze cylinder, and will be al- 
lowed to pass between the two cylinders and round the wood cylinder in suc- 
cessive layers, until it has become of a thickness required fur the purpose in- 
tended, atter which it is cut across, or from end to end of the cylinder, and the 
substance opened out and pressed slightly so as to flatten it. The material 
may afterwards be immersed in linseed oil, as the manufacturer may think 
fit, and pressed in dies suitable for the article intended 10 be made. The 
second machine consists of an iron frame supporting a wuod cylinder, and 
also a small roller, which is below the cylinder and so arranged, by means 
af levers as to be raised and pressed against the cylinder. Between the cylin- 
der and roller an endless telt passes, which felt receives the pulp from an 
ordinary paper machine, and the same passes with the felt between the roller 
and cylinder, and is wound round the wood cylinder im successive layers 
wiulst ina wet state, and for the purpose before described. The inventor 
claims the mode of combining successive layers of wet pulp together by winding 
the same round a cylinder and afterwards cutting it off with any convenient 
instrument, 
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IMPROVEMENTS AN THE MANUFACTURE OF GLASS. 


Jonn Witners, of Smithwick, Staffordshire, Manufacturing Manager, for 
“ An improvement or improvements in the manufacture of gluss.”—Granted Noy. 
16, 1843 ; Enrolled May 16, 1844, 

‘these improvements relate to the cooling or annealing process, and have 
reference tu a patent granted in 1842, to James Timmins Chance, part of whose 
improvements consisted in the construction of a Jong gallery, and in the ap- 
pheation of a carriage running within the gallery upon a railway; at each 
end of this gallery was built the flattening and annealing kilns, a communi- 
cation bemg formed with the flattening kiln and the gallery by an opening 
sufficiently large to allow the workmen to remuve the plates of glass from 
the flattening stones, and place them upon an open carriage which were after- 
wards removed from the flatung kiln through the long gallery to the anneal- 
ing kiln, Now the object ot Mr. Wither’s invention 1s to dispense with the 
long gallery or arch, which he does by constructing carriages of sheet iron 
or other suitable material, closed on all sides with the exception of one, which 
is constructed with an air-tight door, or at least sufficiently so for practical 
purposes, the object being 10 prevent the admissiun of atmospheric air as 
much as possible. By ihe application of carriages of this description, the 
working of the flatting kiln need not be interrupted, tor so soon as one 
carriage is filled with plates or sheets af glass, it can be removed and another 
brought in its place, ihe carriages after being filled with plates of glass, the 
door of the carriage is closed, and the same can then be removed to the an- 
nealing arch (the temperature ol which can be regulated at pleasure), without 
the least risk of being exposed to the action of cold air. 


ROTARY ENGINE AND ROTARY PUMP. 
Martruew Leaca, of Manchester, Mechanic, for “ Improvements in rotary 
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steam engines, which improvements are applicable to pumps for lifting and forcing 


water.’—Granted November 2, 1843; Enrolled May 2, 1844. 


Fig. 1. 


The principal novelty in this engine consists in the application of a triangular 
tappet or cam placed between the sliding pistons, by means of which the 
outer edge of each of the sliding pistons is simultaneously kept in contac, 
with the surface of the inside of the cylinder. Fig. 1, shows an elevation of 
this rotary engine, with one side removed; a, a, is the external case or cylin- 
der provided with two openings b,b ; c, ¢, is the inner cylinder placed eccen- 
tric with the case, and mounted upon an axis which passes through stuffing 
boxes in the ordinary manner, this cylinder is provided with three sliding 
pistons d, d, d, one end of each of the sliding pistons resting against the one 
edge of the triangular cam or tappet e, whilst the other bears against the in- 
terior surface of the external cylinder or case, and forms a steam-tight junc- 
tion therewith, which is effected by means of a metallic packing, the peculiar 
construction of which wilt be seen on reference being had to fig. 2, which 
shows a longitudinal section of one of the pistons. In this figure a, a, and b, 
are three pieces of brass, and ec, a steel spring, the force of this spring actiag 
against the piece of metal b, which is of a dovetail or wedge-like furm, drives 
the two side pieces a, a, against the interior side of the cylindrical case, and 
so forms a steam-tight junction, or at least sufficiently so for practical pur- 
poses; this view shows a portion of the lower edge of the piston removed as 
at d, which is intended to receive the edge of ihe triangular cam or tappet 

Fig. 2 By this arrangement it will be seen that the spring e, be- 
sides forcing out the pieces of metal a, a, and b, against the 
inside of the cylinder cr case, presses the end of the piston 
against the triangular cam, which pressure is transmitted to 
the other pistons, so that there isa reaction of pressure 
which is equallydistributed throughout the three pistons. 


It will be evident that this apparatus may he used either as a rotary engine 
or a rotary pump, and that the ports b, b, may be used either as induction or 
eduction ports. Fig. 3, shows another modification of this engine, in which 
the steam or water entering the engine is divided into two parts or streams, 
which impinge upon two separate pistons at the same time. Suppose the 
steam to be passing through the passage in the direction shown by the arrows 
One portion of such steam would be admitted through the opening a, and 
would act upon the piston b, the other portion after passing along the pass- 
age c, would impinge on the piston d; that portion of steam which acted on 
the piston 4, escaping through the eduction port shown in dotted lines at ¢, 
and that portion which acted on the piston d, would escape through the 
eduction port f. 


AXLES FOR WHEELS. 


Wiiuram Rowan, of the firm of John Rowan and Sons, Dough Foundry, 
Antrim, Engineer, for “certain Improvements in axtes,'—Granted November 
7, 1843; Enrolled May 7, 1844. 


Fig. 1. 


Fig. 2. 


$ 
LIU 
The object of this invention is to reduce as much as possible the friction 
caused by the journal or neck of the shaft, and its bearing, by the introduc- 
tion of anti-friction rollers, the mode of applying which will be seen by the 
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accompanying engravings, which show a longitudinal and transverse section 
of a box for supporting the ends of the axle; fig. 1, is the longitudinal 
section of the apparatus, and fig. 2, a transverse section drawn on a 
smaller scale; in fig. 1 a, is a portion of a railway axle, that part from 
ato b, being reduced in thickness; ¢, c,'are two" circular rings or carriers, 
which are made to slip over the axle a, b, and fit loosely thereon, these rings 
or carriers are connected together by means of four,,pins g, d,,which form 
axles to the rollers ¢, e; these rollers are bevelled off at each end and made 
to fit against corresponding bevelled parts as will be clearly scen, thereby 
preventing the axle a, b, moving endways. The carrier c, c, and rollers e, c, 
being put together are in the first place slipped into the box g, g, the rollers 
together with the box are then slipped over or upon the axle a, b, and secured 
by the nuts 4, and end plate ¿& The axle being put in motion. the rollers c, e, 
besides having a rotary motion{will be carried, together with the carrier plates 
c, e, round the main axes a, b. 

The inventor claims the application of friction rollers or wheels to axles, 
such rollers having raunded or bevelled ends, and mounted or supported by 
carrier plates, which fit loosely upon the axle and revolve round the axle as 
well as the rollers, some being kept together by means of caps, screws, or 
other contrivance. 


IMPROVEMENTS IN THE MANUFACTURE OF ZINC. 


James Grauam, of Wapping, Middlesex, for ‘* Improvements in the construc- 
tion of pots and vessels, and furnaces used in the manufacture of zinc, and in other 
manufactures, and also improvements in the treatment of the ores of zine, in the 
process of manufacturing xinc.’—Granted October 18, 1843; Enrolled April 
18, 1844, reported in the Mechanics’ Magazine. 

1. The improvement in the construction of pots and vessels. The mould 
for the external surface is composed of a number of staves bound together 
with hoops, which, instead of being rivetted together at the two ends are 
joined by screws, whereby they are readily slackened to allow the staves to 

e withdrawn when the vessel has heen formed inside. This mould is dropped 
upon a core placed in an upright position, which regulates the internal form 
and thickness of the pot or other vessel; the core being secured at the base 
by means of stays, leaving an open space all round, into which the composi- 
tion for the formation of the pot is rammed by a taol made for the purpose. 
In the top of the pop, as thus moulded, but which subsequently becomes the 
bottom, there is an aperture left which serves to receive a pipe to convey off 
the metal into the receivers in the manner next described. 

2. The impravements in furnaces. Each furnace consists of an arched oven, 
ja which a number of the pots or crucibles Lefare described are set ; the flues 
being so arranged, that tbe action of the fire may come into play all round 
their external surfaces. Every pot has a pipe perforated throughout its whole 
length with small holes, inserted into thezhole in the’bottom of the same, and 
standing up on the inside to nearly the same,height with the sides, through 
these small holes the vapour ol the metal, as itis driven off by the heat, 
escapes, and is conveyed downwards by means of another pipe attached te 
the bottom of the pot on the outside, into receivers placed in a chamber 
formed below the furnace, where it is collected as condensed. The vapour 
cannot ascend as the pots are furnished with lids, which are securely luted on 
after the charge has been put in. 

3. The improvements in the treatment of the oresin zinc. The products 
arising from the distillation of the ores of zinc are retained by another set of 
pipes leading from the bottom of the pats. When blende is distilled, the 
sulphuric acid is collected in chambers, such as are commonly used in the 
manufacture of that acid; and when calamine is being reduced, the carbonic- 
acid gas may be collected fur any of the purposes to which it is applied. 


ELECTRO-MAGNETIC MOTIVE POWER. 


Lectures on Electricity. By lenny M. Noan. 
& Sons, 1844. 
(Seconn Norice.) 

On the previous occasion, in adverting to this useful work, we availed our- 
selves of some vt its more general features, we shall now refer to that part 
which is particularly interesting to our readers, the application of the electro- 
magnetic sciences to mechanical purposes. The convection of electricity and 
magnetism, on the phenomena of which the practical applications are based, 
had been long suspected ; the German philosophers in particular, devoted 
their attention to this subject, though in the last century great diversity of 
opinion prevailed. In a memorable discussion, promoted by the offering of a 
prize on the part of the Electoral Academy of Bavaria, it was maintained by 
Professur Van Swinden that the resemblance between the operations of elce- 
tricity and magnetism was apparent only, and had no real basis. He conse- 
quently considered the power of cach was distinct in its nature, Pro- 
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fessors Stcigelehner and Hübner took the opposite side, and contended for the 
doctrine now received, that both sets of phenomena are derived from the same 
cause. It was nat, hawever, until 1819 that this question was set at rest by 
Professor Oersted, of Copenhagen, to whose important discovery we have 
since been so much indebted. 

“The fact observed by Oersted was, that when a magnetic necdle was 
brought near the connecting medinm, (whether a metallic wire, or charcoal? 
or even saline fluids, of a closed voltaic circle,) it was immediately deflected 
from its natural position, and took up a new one, depending on the relative 
positions of the needle and wire. If the connecting medium was placed hori- 
zontally ever the needle, that pole of the latter which was nearest to the ne- 
gative end of the battery, always moved westward ; if it was placed under, the 
same pole moved tu the east. Jf the connecting wire was placed parallel with 
the necdle, that is, hrought into the same horizontal plane in which the needle 
was moving, then no motion of the needle in that plane took place, but a 
tendency was exhibited in it, to move in a vertical circle, the pole nearest the 
negative side of the battery being depressed when the wire was to the west of 
it, and elevated when it was placed on the eastern side. Fig. 2 represents 

Fig.l. Fig. 2. 


a convenient arrangement ‘for exhibiting the action of a wire conducting a 
current of Electricity on the magnetic needle. a a, two turned wooden pil- 
lars screwed into a base board B, and surmounted by two mercury cups e e. 
D, a capper wire, the ends of which dip into the mercury, as do also the wires 
connected with the opposite extremities of a simple valtaic battery. A cur- 
rent of Electricity can thus be made to pass either way along the wire D: eis 
the magnetic needle nicely poised on a wire, which by the screw G may be 
elevated or depressed. and the needle thus set either above or below the wire 
D, or It may be removed and replaced by the dipping needle b fig. 1. As in all 
electro-magnetic researches, it is necessary to bear in mind these affections of 
the needle and electrified wire ; several contrivances have been made to assist 
the memory respecting the details. Fig. 3, represents the plan of Dr. Roget. 
4 Bisa slip of card, on each side of Fig. 3. 

which, a line a b is drawn along the 4 
middle of its length, the end a being an 
marked +, the end d —, and the cen- z 
tre e being crossed by an arrow, at z 
right angles to it, directed as in the 
figure. Through the centre, and at 
right angles to the plane of the slip of 
card, there is made to pass, a slender 
stem of woad, jat the two ends of 
which, are fixed in planes, parallel to 
the slip of card 4 B, the circular 
dises of card marked respectively 
with the letters N and S, and with 
arrows parallel to, but pointing in a 
contrary direction to the one at c. 
The same marks must be put on the 
reverse of each of the three pieces of B 

card, so that when held in different situations they may he seen without 
turoing the instrument. 

“Tf the line a b, be supposed to represent the connecting wire. (the direction 
of the current of Electricity being denoted by the signs + and— at the ends 
of the line) the arrow at the centre will point ont the direction in which it 
tends to move, when under the influence of tbe north pole of a magnet, 
situated at N; or of a south pole situated on the other side, as at S; and 
vice versa the arrows N and S, will indicate the directions in which the north 
and south pole respectively tend to revolve round the connecting wire in its 
vicinity, with relation to the direction of the current of Hlectricity, that is 
pas ing through it. lt must be observed that the pules N, S, are not consi- 
de ‘d asin connection with each other, or as forming parts of one magnet ; 
th roperations are exhibited singly and quite independently of each other» 
T ec advantage of the instrument consists in its being capable of being held in 
any situation, and thus casily adapted to the circumstances of any fact or 

reriment of which we may wish to examine the theory.” 
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It was Ampére who first suececded in effecting the rotation of a magnet 
round its own axis. He eff-cted this by placing a magnet without support in 
a vessel of mercury, but kept in a vertical position by a weight of platinum, 
attached to its lower end. ‘The object in this experiment was to make 
the electrical current pass through one half of the magnet, and then, having 
diverted or broken it from its course, to make it pass away in sucha direction 
as not to affect the other half. The reason assigned for this is that supposing 
a positive current is made to descend a magnet placed vertically, with its 
north pole uppermest, it would tend to urge that pele round from right to 
left, but it would have the reverse influence on the south pole, for it would 
urge it round from left ta right. Taking another supposition, that there are 
two electrical currents, corresponding to the vitrious and resinous electrici- 
ties, still the tendencies would be the same. In the experiment just alluded 
to of Ampére, the electric current after passing through the upper portion of 
the magnet, then goes into the mercury, tbrough which it is diffused, and in 
no sensible respect affects the lower portion, nor interferes with tbe rotation 
produced by its means on the upper pole. A better mode is, however, now 
empluyed for effecting this object by carrying off the current in a different 
channel, which is effected by means of an apparatus constructed by Mr. Wat- 
kins. A flat bar magnet is supported in a vertical position by an upright 
metal wire, fixed in the base of the apparatus, and having a hole in the cen- 
tre, containing an agate cup, to receive the lower pointed end of the magnet ; 
its upper end turns in another hole, made in a vertical screw with the milled 
head to turn it by. This is passed through a screwhole made in an arched 
piece of wire screwed to the upper part of the platform or base. Around the 
vertical wire first descrihed a cistern is placed io hold mercury, and another 
cistern is provided having a hole in its centre, to allow the magnet to pass 
through, and revolve within it near the middle of the magnet. The cisterns 
have metal wires projecting into them, throngh thcir sidessand supports, cups 
of mercury, for the purpose of completing the communication by connecting 
wires with the voltaic battery. Two smal] curved and pointed wires are fixed 
to the magnet, and the ends of the wires dip into the mercury in the cistern. 
The voltaic circuit having been completed the magnet begins to revolve within 
the electricity, which it conducts itself, forming indeed a part of the circuit, 
In these experiments, the rapidity of the rotations of the magnet depends upon 
the delicacy of the point of suspension, as much as on the strength of the 
magnet itself, or the power of the voltaic battery combined. To act upon 
a large magnet, a cup, to contain mercury, must be provided and fixed to the 
vertical screw, by means of which and another battery an electric current can 
be passed from the top of the magnet to its equator, and an opposite current 
from its lower end to the equator, se that an additional force is obtained. 

The vibratory tendency of electrified wire is a step beyond this, Mr, Marsh 
employs a slender wire, suspended from a Joop and capable of free motion. 
Its lower end is amalgamated, and dips into a cistern of mercury. A cupat the 
top of the wire, and another below it are alse filled with mercury, and through 
them the electric current is passed down the Joose wire, but no motion is 
perceptible until a horse-shoe magnet is placed ina horizontal position on the 
platform, with its poles enclosing the wire, when the wire is instantly moved 
backwards and forwards, according to the position of the poles and the di- 
rection of the current, The wire thus thrown out of the mercury the circuit 
is broken, and the effect ceases until] the wire falls back by its own weight, 
when the operation is resumed, and soon produces a succession of vibrations. 

By employing a spur wheel, witb a similar apparatus, this motion can be 
converted into one of rotation, though after all the division of the wheel into 
rays is nat absolutely necessary, for a circular dise of metal will do quite as 
well. This is a very interesting and a very pretty experiment, when tried on 
a considerable scale, as the wheel revolves with immense velocity, and streams 
of coloured sparks burst from it. 

The rotation of coils, wires, helices, &c., is well illustrated by an appara- 
tus of Messrs, Knight, of Foster Lane. In the usual plans, mercury is em- 
pleyed, but Messrs. Knight dispense with it, and produce a useful modifica- 
tion of Ritchie’s rotating magnet. 

‘In Fig. 4 a horse-shoe magnet is represented supported on a tripod stand 

Fig. 4. with levelling screws. .4 4 is the mag- 
net; B the tripod stand, C C two cir- 
cular wooden cisterns for holding mer- 
cury and capable of being adjusted at 
any reqnired height by binding screws, 
E E are two light wire frames, P F 
two helices, JZ a Ritchie's rotating 
magnet; on the tops of the wire frames 
and helices are smal] cups to contain 
a drop of mercury, G is a piece of 
Lrass wire hent twice at right angles 
and terminated at each end by a fine 
point to dip into the globules of mer- 
cury: it can be raised or depressed 

ji without disturbing the general arrange- 
ment of the apparatus as a simple inspection of the figure will show. 
“When the rotating magnet is set in action in this apparatus a loud hum 
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ming noise and sometimes a loud musical sound is excited by the rapid vibra- 
tory motion assumed by the fixed magnet during the rapid revolution of the 
electro-magnet. This musical sound is best observed when the levelling 
screws of the tripod are placed on a mahogany table in the middle of a large 
room. For the clectro-magnet J a simple coil of wire may be substitu‘cd, 
the rotation of which will be exccedingly rapid, its faces becoming alternately 
attracted and repelled by the peles of the magnet.” 

The power of the electro-magnet is a great consideration, and in order to 
produce the greatest effect of electro-magnetic 
induction on softiron, the current must be made 
to encircle it by passing through a considerable 
length of insulated copper wire wound round 
theiron. <A great length of wire is, however, 
found to weaken the effect of the current, and 
it is considered better that the total length of 
the wire intended to Le used should be cut iato 
several portions, each of which, covered with 
silk or cotton thread to prevent lateral commu- 
nication, is to be coiled separately on the wire. 
The ends of all the wires, Mr. Noad directs, 
must then he collected into two separate parcels 
and made to communicate with the same voltaic 
battery, taking, however, precautions that the 
current shall pass along each wire in the same 
direction. The accompanying engraving shews 
a simple arrangement of the electro-magnet, mouuted on a wooden stand with 
a small scale pan attached to the bit or keeper of the magnet. So intense is 
the magnetic power thus induced un the iron that weights of upwards of half 
a ton can be sustained. Mr. Noad’s large magnet, weighing one hundred- 
weight, will sustain, when excited by an energetic compound battery, from 10 
to 14 cwt. ; but Mr. Richard Robert's magnet, weighing 35]bs., with an ar- 
mature 23 lbs, in weight, when excited by a battery of eight pair of Sturgeon’s 
cast iron jars, is reported to have sustained a weight of 2950 lhs., or upwards 
of 26cewt. Mr. Noad’s magnet supported a weight of 14 to1, but Mr. Ra- 
bert's of 84 to ] without the armature, or 50 to 1 reckoning the gross weight. 
We should like to see such a magnet under the operation of Armstrong’s 
hydro-electric battery at the Polytechnic Institution, At any rate there are 
indications the sustaining weight is very great. Mr. Radferd’s magnet, 
weighing 18}]bs. and with an armature of 144lbs., excited by a battery of 
twelve of Sturgeon's cast iron jars, sustained a weight of 2500 lbs., or 22 ewt. 
The results are as follows :— 
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Proportion Proportion 


Weight of Weight of Total F Weight to Net to Gross 

Magnet. Armature. Weight. sustained. Weight of Weight of 

Tagnet. Magnet. 
lb. lb. lb. lb. Ib. Tb. 
Noal’s magnet = — — 112 1568 — 14 
Roberts's . . . 35 23 58 2950 84 50 
Radford’s . . . 18} 14} 52k 2500 137 76 
Joules .. .. — — 1l} 2710 — 236 


The intensity of a magnet of the weight of Mr. Noad’s, constructed on the 
same principle as Mr. Radford’s, and excited by an adequate power, would 
sustain at least twelve tons weight, if the power do not increase, indeed, in a 
much greater proportion. It is singular, however, that in these experiments 
the power should be inversely as the weight. Mr. Noad thus describes Mr. 
Joule’s magnet, 

“The third electro-magnet alluded to, is that of Mr. J. P Joule, and is 

Fig. 6, shown in Fig 6. B B,are two rings of brass, each 

12 inches in exterior diameter, twa inches in 
breadth and one incl: in thickness; to each of these 
pieces of iron are affixed, by means of the bolt 
headed screws, s s, &c,: 24 of these are grooved» 
H and fastened to the upper ring ; 24 are plain and 
affixed to the lower ring. A bundle, JV JV, consisting of sixteen copper wires, 
Fig. 7. each of which was sixteen feet long, and one-twentieth 

e of an inch thick), covered with a double fold of thick cot- 


ton tape, was bent in a zig-zag direction about tle 
ercoved pieces. Fig. 7 represents the method adopted 
for giving, the clectro-magnetic ring a firm and equable 
suspension: a, a, are hoops of wrought iron, to each of 
which four bars of the same metal are riveted and welded 
together at the other end into a very strong hook. The 
hoops are bound down to the brass rings by means of 
copper wires. The weight of the pieces of grooved iron 
was 7:025 lbs., and that of the plain pieces 4°55 Ibs. ; and 
when excited by 16 pairs of the cast iron battery, ar- 
ranged into a series of four, a weight of 2,710 Ibs. was 
suspended from the armature, without separating it from 
the electro-maguet ; and Mr. Joule {thinks, that hy the 
usc of some precautions, which have occurred to him 
since making his first experiments, the actual power will 
be very considerably augmented.” 
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The application of electro-magnetic power to a practical purpose has occu- 
picd the attention of many able and ingenious men, and it has been earried to 
such an extent that its ultimate success may be foresecn, although, at the 
present moment, economical difficulties stand in the way. The number of 
these inventions is very great, so that we may anticipate, from the amount of 
time and talent devoted to the subject, a practical solution of the problem is 
not far distant. To give anything like a connected history of this subject 
would take up far more time than it is in our power to afford, neither is it 
necessary to do more than allude to some of the more prominent plans, which 
exhibit the principles on which the inventors have proceeded. In 1837, Mr, 
Davenport, of Vermont, U. S., took ont a patent for a rotary engine, thus 
c nstructed: the moving part is composcd of two iron bars, placed horizon- 

ally, and crossing each other at right angles, these are covered with insulated 
copper wire, and sustained by a vertical axis, and having proper connection 
with the voltaic battery in the usual mode. Two semicircles of strongly mag- 
netized steel furm an entire circle, interrupted at the two opposite poles only, 
and within this circle, whichis placed horizontally, the galvanized iron cross 
moves in such a manucr that its iron segments revolve parallel, and very near, 
to the magnetic circle and in the same plane. ‘The axis of the cross at its 
upper end is fitted by a horizontal cog wheel to another larger vertical wheel 
to the horizontal axis of which the weight is attached, and raised by the 
winding of a rope. By the galvanic connection these crosses and their con- 
nected segments are magnetized, acquiring north and south polarity at their 
opposite ends ; and being thus subjected to the attracting and repelling force 
af the circolar fixed-magnet a rapid horizontal movement is produced, at the 
rate of six hundred revolutions in a minute, when a large calorimotor is em- 
ployed. The movement is stopped in an instant by breaking the contact with 
the battery, and then reversed by simply interchanging the connexion of the 
wires of the battery with those of the machine, when it becomes equally rapid 
in the opposite direction. 

We should remark for the benefit of our readers that Mr. Noad’s eighth 
lecture contains much useful information as io electro-magnetic motive 
power, and electro-magnetic locomotion, from which lecture we select the 
following list of some electro-magnetic machines, with the references io the 
periodicals in which descriptions are contained. 

“Sturgeon’s Electro-magnetic Engine for turning Machinery. ‘Annals of 
Eketricity.’ Vol. i. p. 75. 

*‘Jacobi’s valuable paper on the application of Electro-magnctism to the 
moving of machines, with a description of an Electro-magnetic Engine. 
‘Annals of Electricity.’ Vol. i. p. 408-419. 

Mr. Joule’s Klectro-magnetic Engine. ‘Annals of Electricity.’ Vol. ii. p. 
22 

“Mr. Davenport's Electro-magnetic Engine. ‘ Annals of Electricity.’ 
Vol. ii. p. 257. 

t The Rev. F. Lockey’s Hlectro-magnetic Engine. ‘Annals of Electricity. 
Vol. iii. p. 14. 

“Dr, Page on Elcctro-magnetism as a moving power. ‘Annals of Electri- 
city.” Vol. iii. p. 554. d 

“ Mr, Joule’s second Engine. ‘ Annals of Electricity.’ Vol. iy. p. 203. 

“Mr. Uriah Clarke’s Engine. ‘Annals of Etectricity.’ Vol. v. p. 33. 

“ Mr. Thomas Wright’s Engine. ‘Annals of Electricity.’ Vol. v. p. 108. 

“Mr. U. Clarke’s Electro-magnetic Locomotive Carriage. ‘Annals of 
Electricity.’ Vol. v. p. 304. 

“Jacobi on the * Principles of Klectro-magnetical Machines.’ Report of 
the Mceting of the British Association in Glasgow in September, 1$40, * An- 
nals of Electricity.’ Vol, vi. p. 152. (This is a most valuable paper, and is 
well deserving of attentive study.) 

“Mr. Robert Davidson's Electro-magnetic Locomotive. 
gaziue,’&c. Part 15, p. 48. 

“Mr. Taylor’s Engine. ‘ Mechanics’ Magazine.’ Vol. xxxii. p. 694. 

“Mr. Watkin’s Electro-motive Machine. ‘Phil. Mag.’ Vol. xii. p. 190. 

* An Inquiry into the possibility and advantage of the application of Elec- 
tro-magnetism as a moving power, by the Rev. James William M‘Gauley. 

“Repart of the Proceedings of the British Association for the Advancement 
of Science at the Dublin Meeting, August, 1835.” 

In 1838, as it will be remembered, Capt. Taylor's electro-magnetic engine 
was exhibited. It is thus described :—“ Mr. Taylor employs as his prime 
mayers, a serics of electro-magnets, which are alternately and almost instan- 
taneuusly magnetized and de-magnetized, without any change of polarity 
whatever taking place, and in bringing certain other masses of iron or electro- 
magnets successively under the influence of the said prime movers when in a 
magnetized state, and in de-magnetizing ihe said prime movers as soun, (or 
nearly so.) and as often as their attractive power ceascs to operate with ad- 
vantage; or in other, and perhaps plainer words, his invention consists in 
letting on or cutting off a stream of the electric fluid in such alternate, quick, 
and regular succession, to and from a series of clectro-magnets, that they act 
always attractively or positively only, or with sucha preponderance of 
positive attraction, as to cxercise an uniform moving force npon any num- 
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ber of masses of iron or magnets placed so as to be conveniently acted 
upon. Mr. Henley constructed a very large electro-magnetic engine, on Cap- 
iain Taylor's plan, at the time that that gentleman took out his patent. The 
wheel was 7 feet in diameter, and weighed 4cwt. This machine did some 
work, but at an cnormous expense, 6 cwt. of sulphate of copper having been 
consumed in one week, in experiments alone. The battery employed con- 
tained 13 cwt. of metal,” 

In 1837, Mr. Davidson had also applied himself to the subject. His machine 
differs little in constructiun or principle from that of Capt. Taylor. ln 1842, 
Mr. Davidson constructed a large electro-magnetic locomotive, and tried it 
on the Edinburgh and Glasgow Railway. ‘ The carriage is sixteen fect long 
and six feet broad and weighs above five tons, including batteries, magnets, 
&c. The electro-magnets arc not one solid piece of iron; nor are they rounded 
behind. Wach of the side parts or arms is constructed of four plates of soft 
iron put together, so io form as it were a box for the sake of lightness. The 
arms are twenty-five inches long and joined together behind by plates of 
iron. Their rectangular poles measure cight by five inches, and at their 
nearest points are only about four inches asunder. The coils with which they 
are surrounded do not consist of a single copper wire, but of bundles of wire 
wrapped round with cloth to insure insulation. According to Mr. Davidson’s 
first arrangement these magnets were placed so that thcir poles were nearly 
in contact with the revolving masses of iron in their transit: but su prodi- 
gious was the mutual attraction, that the means taken to retain the magnets 
and iron in their assigned pnsition were insufficient.” 

This machine only realized four miles an huur, being less than that of a 
single man, who could on a level railway move a carriage of the same weight 
with cyual velocity. 

Professor Jacobi, of St. Petersburgh, tried in 1838, at the expense of the 
Russian government, the experiment of propelling a boat by electro-magnet- 
ism. The vessel went at ihe rate of four miles an hour with the stream 
and three miles against it, which as Mr, Noad remarks, is more than was 
realized at first with the steam-boat. 

The accompanying engraving represents a small working model of an 
electro-magncto-motive engine, constructed by Mr. Bain and improved by 
Messrs, Knight and Eon, 


“On toa stout mahogany board/are fixed the brass uprights E E; to these are 
attached the electro-magnets .f B, covered with stout wire; through ihe 
upper part of these uprights, and above the magnets, the two ends af ihe steel 
spindle c work; this spindle carries about its centre an iran bit, which is 
alternately attracted by the two magnets ./ and B, but prevented from abso- 
lute cuntact by pieces of paper; another spindle m, at right angles with c, and 
supported by the uprights h 4, carrying at one end the fly wheel k, and un 
the other a small pully, is cranked in the centre and connected with c by the 
spring and houk b. Ath are seen two brass springs bearing lightly on the 
spindle, which is divided in the middle by a small piece of ivory, so that one 
only is in contact at the same time. ‘The connections are formed thus :—one 
termination of the electro-magnet is connected to one of the upright springs 
bearing on the spindle, and the other termination to the binding screws seen 
at the end of the board. The one termination of the clectra-magnet Bis cun- 
nected with the other spring, and the other extremity to the same binding 
serew to which one end of 4 was attached, the remaining binding screw being 
in connection by means of a wire with the brass Lox in which m warks. ‘The 
working of this machine is greatly assisted by two spiral springs fixed under- 
neath the board attached to the moving bit. The whole arrangement per- 
forms extremely well, and no doubt if made on a large scale would Le very 
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NEW LINES OF RAILWAY. 

We have in the last number made some generalj'remarks on the 
state of the railway interest, and here it is our intention to give some 
account of the new lines, which are now before the public. In under- 
taking such a task many difficulties beset us, for some have only been 
paper plans and lave already disappeared from the scene, and some 
have sustained defeat in the House of Commons. The number of 
projects, moreover, is so great as almost to defy complete enumera- 
tion, and to prevent any concise view being taken of their general 
bearings. We must, therefore, do the best we can with them, begin- 
ning with the north. 

The Dundee and Perth Railway is to have a capital of £250,000, 
and is chiefly supported by the local interests. It is to be connected 
with the chain of railways at Dundee, including the Dundee and Ar- 
broath, and Dundee and Newtyle,and Arbroath and Forfar, and is to 
tun to Perth, a distance of 20 miles. The estimate is £250,000. 

At Perth, the line is taken up by the Scotch Central Railway, which 
runs by Stirling to the Edinburgh and Glasgow Railway at Falkirk. 
The capital is £700,000; the line a light line 40 miles long, and the 
estimate £15,000 per mile. The local aristocracy and authorities 
strongly support it. A circuitousline is thus formed between Dundee 
and Edinburgh, and a direct line between Dundee and Glasgow, which 
is of great importance, for Dundee is engaged in the Eastland and 
linen trade as Glasgow is in the Western and cotton trade. Commu- 
nication is in fact opened up with the North Eastern Scotch counties 
to the rest of the country. A line is also talked of from Arbroath to 
Aberdeen, but many deep rivers have to be passed, thongh at the same 
time it must be admitted the coast is thickly covered with flourishing 
scaports. 

A bill is in the house for a short line called the Glasgow, Garnkirk, 
and Coatbridge Railway; and a line is re-agitated to proceed from 
Glasgow to Dumbarton and Loch Lomond, being 20 miles, and requiring 
a capital of £300,000. 

A more interesting arena is, however, the country to the south of 
Edinburgh and Glasgow, where many lines compete for the communi- 
cation with England. As Yorkshire and Lancashire on one side, and 
Glasgow and Edinburgh on the other, require lines on their own sides 
it is quite futile to think of a single line to serve all. Tn fact, the Gor- 
dian knot is cut by the introduction into the House of Commons of a 
bill for a railway, from Edinburgh along the coast to Berwick, called 
the North British. As this isa line required for local wants it can 
scarcely be objected to, and will be highly valuable to the Edinburgh 
and Glasgow Railway proprietors as a continuation of their East and 
West line. From Berwick the associated Southern English lines are 
prepared to carry a line 10 Newcastle, thus providing for the commu- 
nication between Yorkshire and Edinburgh, but giving no adequate 
accommodation to Lancashire and Glasgow, much busier localities. A 
line is therefore in the field, following much the same route as the 
one surveyed by Mr. Hyde Clarke in 1836, which goes from Glasgow 
by the existing railways to Paisley and Kilmarnock, and thence by 
Cumnock, Sanquhar, Dumfries’ and Annan to Carlisle, a distance of 92 
miles, costing £18,000 per mile. The capital proposed is £1,300,000. 

One of the competitors to this latter plan is called the Caledonian 
Railway, and follows Mr. Locke's line, and that adopted by the Go- 
vernment Commissioners, from Carlisle, by Lockerby, Symington, and 
Lanark. Here the line would diverge on the right to Edinburgh, and 
on the left to Glasgow. The capital proposed is £1,500,000. This 
would be a short line for the Lancashire people to Edinburgh and 
Glasgow. This line is promoted by the Grand Junctioa and Asso- 
ciated Lancashire Railways. 

The Scotch or Central Union Railway is to favour the views of the 
Newcastle and Carlisle Railway people, starting from Gilsland on that 
line and proceeding through the inland districts, with branches to 
Glasgow and Edinburgh. ‘his line is scarcely likely to be a favourite, 
being supported by no strong interest, and promising benefit only to 
one party. 

From Carlisle a line is to be carried direct to Lancaster. This is 
supported by the Associated Lancashire lines, and the bill is before the 
House of Commons. Of the Cumberland West Coast line a further 
portion is proposed to be effected by the Whitehaven and Maryport 
line, which is connected with the railway system by the Maryport and 
Carlisle Railway. This Whitehaven Extension unites the coal ports 
ot Cumberland, and is certain of completion. In Furness, another joint 
of the West Coast or Morecambe Bay line is proposed to be effected, 
by means of the Furness Railway, which is also before the house. 
With regard to the plan for the embankments of this line nothing at 
present ts being done. 

In Lancashire, a line from Blackburn to Preston is before the legis- 
lature. The length of line is 94 miles, the capital proposed £120,000. 
This will have a beneficial influence on the Preston lines. To Bury 
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two lines are proposed,’one”called the Rossendale, another from the 
Manchester and Leeds. To join the Rossendale project a line is pro- 
posed called the Blackburn, Burnley, and Accrington, capital £400,000, 
which would advantageously open up the North-West district of 
Lancashire.. These are the principal Lancashire lines, but many 
others interest the district. We must not, however, omit to notice 
a report that Lord Francis Egerton is about to turn the Bridge- 
water Canal into a Railway. 

Here, too, we may pause to mention that the Manchester direct line 
is about to be revived. This line would be 185 miles long, leave 
London at Battle Bridge, and proceed by Barnet, Luton, Bedford, Ket- 
tering, Harborough, to the Midland Counties Railway near Leicester. 
Following the railway to Derby, from Derby a direct line would be 
taken to Manchester. 

Looking at the West Midland Counties, heretofore a neglected dis- 
trict, we find the Chester and Holyhead line, with a capital of 
£2,100,000, supported by the London and Birmingham Railway Com- 
pany, and deserted by the Grand Junction Railway Company. A part 
of this plan is to buy up the Chester and Birkenhead Railway. 

The communication to Shrewsbury, providing for a very great line 
of traffic, has at last been taken up, and some dispute is going on as to 
the course to be pursued. The Grand Junction want a line to Stafford, 
which although a good line for Manchester would clearly be a bad line 
to the South. Others promote a line from Shrewsbury to Wolver- 
hampton. Such a line would of course take the North Wales traffic. 
It is also proposed to form a direct communication between Shrews- 
bury and Birmingham by Wolverhampton and Dudley, which would 
certainly entirely avoid the Grand Junction line: and if another con- 
templated line be carried forward from Shrewsbury through the mining 
districts, Oswestry, Ellesmere, and Wrexham, to Chester, (the part be- 
tween Wrexham and Chester, II miles long, is before Parliament,) which 
is, we understand, supported by the London and Birmingham Railway 
Company, a direct communication will be made between London and 
Birmingham, with the Holyhead and Chester line, without running on 
any part of the Grand Junction Railway, or the Chester and Crewe 
line; and also by the branch from Chester to Birkenhead, already 
agreed to be bought up, a direct communication will also be furmed 
with Liverpool, without running on either the Grand Junction or the 
Liverpool and Manchester lincs, consequently there will be two most 
formidable competing lines of railway between Birmingham and Liver- 

ool. 
p A line is talked of from Wolverhampton by Dudiey, Stourbridge, 
Kidderminster, Worcester, Evesham, and Banbury, to Oxford. From 
Oxford and Banhury a line is also proposed to Rugby, by the London 
and Birmingham Railway, as likewise one from Banbury to Warwick, 
and so by Leamington to Coventry. 

A plan called the Trent Valley line is well supported, and is to have 
a capital of £900,000. This line is under the auspices of the Man- 
ehester and Birmingham Railway, and is to start from Stafford, pro- 
ceeding by Rugeley, Lichfield, Tamworth, Atherstone, and Nuneaton, 
to Rugby. It will be seen this line cuts off a great corner between 
Rugby and Stafford, saving a considerable distance, and of course com- 
peting with the London and Birmingham and Grand Junction, yet it 
is strongly reported to be favoured by the latter Railway. 

The danger which has always threatened the Birmingham line, from 
its being a Birmingham line and nothing else, is now imminent. 
Passing tlirough a thinly-peopled, inactive district, it has, perhaps, 
less local traffic, in proportion, than any part of the country, and is 
always liable to be turned on the right and the left, depriving it of its 
lateral feeding traffic, and the traffic beyond its Birmingham terminus. 
The Birmingham, however, has long been a favourite line—it was the 
best inthe country —it wasthe head of the railway interest—it could do 
wroog and receive none—such seemed to be the popular feeling, but 
those more distrustful have always looked forward to the day when 
the London and Birmingham line would have to fight for its traffic 
inch by inch. The immediate quarter from which that danger was 
most imminent, the eastern side, is for the moment apparently secure, 
Mr. George Hudson, the railway dictator of the north, having for the 
time being entered into league and alliance with the Birmingham di- 
rectors. That this will not last for ever any one who considers the 
position of the parties, and the great ability of Mr. Hudson, must feel 
convinced; nothing would astonish us less than to find Mr. Hudson next 
year abandoning the Birmingham, securing himself, and promoting a 
new line to London, for a lipe to the east must be carried. Does it, 
indeed, stand to common sense that a district 150 miles long and 
from 50 to 100 miles broad, containing 10,000 square miles and 
2,000,000 of people is to be neglected, or that its population will 
be contented to go 50 miles out of their way to fill the pockets of 
the Great Midland and London and Birmingham Directors? It does 
not—the local interest and the public interest are both opposed 
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to such a state of things. We, therefore, place no confidence in the 
safety of the Yorkshire traffic of the Birmingham, and we think the 
present truce a hollow one. 

If, however, we consider the Yorkshire alliance a hollow truce 
what shall we think of the warfare with the Grand Junction. The 
London and Birmingham, it is true, is not so much bonnd np with the 
Grand Junction, but the Grand Junction cannot do without the London 
and Birmingham, while after all neither of them has got anything to 
gain by hostility. If the London and Birmingham, by the Trent Valley 
line, make a shorter route to Stafford and Manchester, the Grand Junc- 
tion may give a Manchester direct line a shorter ronte between Lon- 
and Liverpool than by the Birmingham, and also a more convenient 
line to the north. The Grand Junction have now not got the Man- 
chester traffic to lose, and a slight medification of the Trent Valley 
line, carrying it by Leicester, Kettering, Bedford, Hertford and the 
North Eastern to London, wonld leave the London and Birmingham 
but little to boast of, while it would please all other parties much 
better. The London and Birmingham, of all parties, are the least able 
to engage in offensive warfare, for they have nothing to gain and 
lave much to lose. Indeed, the best thing for them wonld be an 
amalgamation with the Grand Junction, althongh we are aware there 
is a dilliculty in settling the claims of London and Liverpool to the 
seat of management. If, however, this be not done, it is by no means 
beyond probability that the Grand Junction may amalgamate them- 
selves with a line to London, such as we have mentioned, to be worked 
right through, and which would have many attractive features. 

The Great Western have again countenanced the Forest of Dean 
line, which starts from Stonehouse, on the Cheltenham and Great 
Western, and Bristol and Gloster, crosses the Severn, proceeds near 
Monmonth, crosses the Wye, and then extends into South Wales, 
communicating with the numerous collier lines which extend np the 
vallies of South Wales; undoubtedly the traffic on this line from that 
seat of wealth, the iron district, to London, Birmingham, and Man- 
chester, would be considerable, the advantage tu the ironmasters of 
communication with the manufacturing and commercial districts being 
selfevident. Atthe same time this project will provide for a rapid 
communication from Milford and Fishgnard with the South of Ireland 
and Dublin. It seems well conceived and likely to add much to the 
trafic of the Great Western Railway, though it may pare off a little 
of the Bristol traffic to the South of Ireland. The capital is to be 
£2,500, 000. 

We shall now proceed further south, still keeping westerly. Here the 
line from Exeter to Plymouth is the main ground of contest, one line 
proceeding inland and the other by the coast. Funds have, however, 
been promoted by the associated Western railways to make a commu- 
nication between the two towns. The continuation to Cornwall is in 
agitation but is not adequately supported. The Great Western sup- 
port an extensive plan for a line intu Wiltshire. This lioe, starting 
near Corsham on the Great Western, this side of Bath, proceeds by 
the populous and active towns of Troubridge, Westbnry, and War- 
minster, to Salisbury, having a branch from Melksham to Devizes, and 
another from Westbury to Frome. The length of line is reckoned at 
52 miles, and the estimate is £10,000 per mile. It has been suggested 
by the Railway Record that this is done out of spite against the 
sonth Western, bat we do not see how itis to affect the fegitimate 
trafic of the South Western, while we believe it would be a most re- 
munerative line, as providing for the trattic of the North Wilts towns 
with Londen, and for the tratlic of the whole district with Bristol, its 
natural port. There is now before Parliament a line from Salis- 
bury to the Bishopstoke Station on the South Western line at 
the junction of the two lines, Southampton and Portsmouth, which 
will tend materially to promote the interests of Southampton, 
for we are convinced that an extensive system of railway com- 
munication is essential to its commercial prosperity. In North 
Wilts considerable manufactures are carried on, and access to 
this district would enable the merchants of Southampton to extend 
their trade. The line proposed would also give them the benefit of a 
‘supply of coal from the Bristol field, a supply which they much want. 
Altogether we consider the Salisbury and Great Western a valuable 
line. 

The Bristol and Exeter have proposed a branch to Crediton. 
is a short line, but seems likely to be profitable and useful. 

Agitation is going on for lines from the South Western to Poole, 
Dorchester and Weymouth; and we hope the demands of the local 
interests will be complied with, for we are sure the realization of these 
plans will be for the benefit of all parties. 

The South Western branch from Basingstoke to Newbury has been 
approved by the House of Commons, while, most nnaccountably, the 
‘Great Western branch to the same place has been rejected. By 
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the Newbury branch, and the proposed London and Birmingham 
line from Rugby to Oxford, it may, however, be considered that the 
communication from Sonthampton to the north is provided for, an 
object of great importance to the port of Sonthampton, conse- 
quently essential for the developement of the local traffic on the South 
Western Railway, and giving that company a stronger hold on the 
mail traffic. 

A bill is before the Honse of Commons for a railway, on Prosser’s 
wooden principle, from Guildford to the Woking Station on the South 
Western Railway. This must be considered an experimental line, 
and one of much interest. It will most likely hereafter he extended 
to Godalming. 

A line which is started by the South Eastern and Croydon Railway 
Companies is called the London and Chatham and Chatham and Ports- 
mouth Junction Railway. The line is formed by the Kingston and 
Epsom, Epsom and Croydon branches, and thence by Bromley to Chat- 
ham, with a branch to Gravesend. This line does not seem to be a 
favourite. 

The Brighton and Chichester line, under the auspices of the Brighton 
Railway Company, is to have acapital of £300,000. It proceeds from 
Shorebam, throngh Worthing and Arundel, to Chichester. On the 
cther side of Brighton the same company propose a line by Lewes to 
Hastings, with a capital of £475,000. These two lines together will 
furm a long extended line along the coast. From Hastings the Sonth 
Eastern Company support a line by Hastings, Rye, and Tenterden 
to theirline. We should, however, provide fora coast line differently. 
Let the Brighton proceed with their lines from Brighton to Hastings, 
and from Shoreham to Chichester, thns forming a continuous line of 7U 
miles along the coast; let the South Eastern abandon their branch 
from Headcorn to Hastings, and instead form a continuation of the 
Brighton and Hastings line, through Winchester and Rye to Ashford, 
by these means there will be a direct communication with Hythe, Folke- 
stone and Dover, and also throngh the proposed branch from Ashford, 
to Canterbury, Ramsgate, Margate, and Whitstable. Let the South 
Western form a line, from the Portsmonth branch throngh Fareham 
and Havant to Chichester, and unite with the Brighton branch ; also, 
let the Southampton proceed with the line projected to Dorchester, 
along the coast; then let the Great Western and Exeter ron a line 
along the coast through or near Sidmouth, Lyme Regis, and Bridport, 
to join the South Western extension at Dorchester; also, let the 
Exeter proceed with the line to Plymouth and Falmouth, then we 
shall have the whole Southern coast of England accommodated, and 
we may say protected, by a continuous line of railways—now become 
imperatively necessary since steam power will enable the French to 
invade our Southern coast suddenly at any point. 

Branches to Maidstone, and from Ashford to Canterbury, Ramsgate, 
and Margate, are taken up by the Sonth Eastern Railway Company. 

With regard to metropolitan lines, the projected lines to Manchester 
and York are the chief features. The Bricklayers’s Arms branch of 
the South Eastern and Croydon line is now finished; the West London 
Extension has been rejected by the House of Commons. The Mid- 
dlesex and Surrey Grand Junction Railway does not appear to make 
any way. Its proposed capital is £600,000, and it is projected to run 
from Harrow on the Birmingham Railway, to Merstam on the Brighton 
and Dover lines, crossing the Great Western at Southall, and the South 
Western, and consequently the Thames, at Kingston. 

The Richmond and Staines Railway is being revived. It starts 
from the West London Railway to Stainse, throwing off a branch to 
Richmond. This would be rather an expensive affair; bat we believe 
a Richmond line, if properly managed, would pay well, for the traffic 
is very great and conld be much increased. 

The Blackwall have brought forward a railway to Gravesend. Itis 
to begin on the Kentish shore, opposite to the Btackwall terminus, and 
thence be carried along the north shore of Kent, through a populons 
and traflicking district to Gravesend, having a branch of about a mile 
long to Dartford. 

‘rhe squabbling of the South Eastern lines is lulled for a time, but 
is ever ready to break out again. Experience and the force of cir- 
cumstances have now produced a strong bias against short lines; and 
the necessity of amalgamating these four lines, for the purpose on the 
one land of staying wie mischievous bickering which has prevailed, 
and on the other augiventing the general income by consolidation, has 
become more and more apparent. The ill-feeling of a few narrow- 
minded and litigions individuals may for a moment stand in the way, 
the ambition or interest of directors and officials may induce them to 
withstand any measure which will shear them of emolument, but com- 
mon sense and common arithmetic must prevail in the end. The ces- 
sation of competition, the abolition of a plurality of offices, the energy 
devoted to a general development of traffic, the economical conduct of 
one grand operation instead of four small ones, must inevitably and 
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undoubtedly tend toa diminished expenditure, an enlarged receipt, 
and a divisible profit much more considerable. This requires no 
lengthened argument to prove it, facts have established it, no one 
doubts it, and he who runs may read its import. We therefore urge 
on the shareholders ot the South Eastern, Brighton, Croydon, and 
Greenwich Railways the question of amalgamation, feeling convinced, 
that the sooner they can carry it into effect, the sooner they will reap 
the benefits of it. We are aware that at present there is a difficulty 
in ascertaining the real value of each line, and settling the final quota 
of each party, but even a provisional amalgamation would be no bar to 
the eventual interests of any party. 

The Eastern Counties Company are engaged ina number of new 
lines. They have revived the Stratford branch, the estimate of which 
is £45,000. They propose a Harwich branch, cost £320,000, for 
which they have a competitor, and the Brandon and Peterborough line, 
72 miles long, the estimated eost of which is about a million. They 
have also to provide for the extension of the Northern end Eastern 
line to Cambridge and the north, and of the Brandon and Peterborough 
to Norwich. The old Thames Haven has been revived, with a branch 
from the Eastern Counties Railway to Tilbury. 

About the Harwich competition we need say nothing, between the 
two parties we suppose the branch will be made, though both bills 
have been refused this Session. The Eastern Union scheme is one for 
an extension of the Eastern Connties Railway to Ipswich, but its 
fate is uncertain. 

The line from Yarmouth, by Norwich and Brandon, to Peterborough 
gives a long lead, but the communication by Peterborough and North- 
ampton is too cireuitous not to foster a better communication with 
Derbyshire and Leicestershire. A line must subsequently be taken 
either from Peterborough to Leicester, or by the Manchester direct 
route, from the Northampton and Peterborough near Kettering, to Lei- 
cester. At present, Mr. George Hudson, the railway dictator of the 
North, is in close leagne with the London and Birmingham, but such 
an alliance cannot last for ever. 

The East and West Suffolk, in which some ofthe Eastern Counties’ 
officials are concerned is a circuitous line from Colebester to Ipswich, 
Bury St. Edmund’s, and Cambridge, the proposed eapital of which is 
£450,000, and the benefit of which we do not very well see except as 
a local Suffolk line for promoting the interests of the port of Ipswich, 
and providing for the traffic of Bury St. Edmund’s. 

The Lynn and Ely, capital £200,000, is a very promising branch 
line, Lynn holding a very high rank among the secondary ports, and 
the ontlet for a very rieh and extensive district. If this plan provided 
for a convenient communication with Norwich, Lynn might prove a 
competitor for tbe Norwich traffic with Yarmouth. 

We have now to allude to another great and important field for 
eompetition, the communication between London and York. Several 
parties have started distinct lines, of which one is the Cambridge, 
Lincoln and York, capital £2,500,000. This proposes to carry out 
the original Northern and Eastern live between Cambridge and York, 
but with a distinct line from Cambridge to London. The Great 
Northern is to go by Hitchin, Biggleswade, St. Neots, Huntingdon, 
Stamford, Grantham, Newark, Gainsborough, and Doncaster to South 
Milford on the York and North Midland Railway, and having a junc- 
tion with the Sheffield and Manchester Railway. Another route, the 
Direct York line, follows much the same route, but a little more to the 
west in its Sonthern parts. A coast line is also promoted. A fierce 
opposition to any line in this direction is to be expected from the 
London and Birmingham and Great Midland interest, and strong sup- 
port from the local parties, who are not disposed any longer to be de- 
prived of the benefits of direct railway communication. 

The East Midland district is very extensively traversed with pro- 
jected lines. One line, and an excellent one, taken up by the Midland 
Counties, is Mr. Laxton’s old line from Nottingham to Newark and 
Lincoln. This opens a communication for Lincolnshire with Leicester, 
Derby, Birmingham, and the West and Southof England. ‘The capital 
proposed is £350,000, and the length of line 33 miles. From Lincoln 
a line is projected to Boston, its southern shipping port, and to Gains- 
borough, on the Trent, its northern port, and now carrying ona thriving 
and extending trade. A line from Lincoln, Gainsborough, and Don- 
caster to Wakefield, is the subject of much controversy. The capital 
proposed is £750,000, tbe length of line 54 miles. From Lineoin to 
tbe South shore of the Humber, opposite Hull, a line is also contem- 
plated, and which would form an easier communication with that port 
from most parts of the country. 

The Shetlield and Chesterfield Railway was projected as a direct 
route from Sheffield to the South, and as a competitor with the North 
Midland, and under an enlightened system of legislation will be author- 
ised as a great benefit to the public. The Barnstey and Peniston 
Junction was proposed also by the Sheffield and Manchester Railway 
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Company as a shorter ronte from Manchester to Barnsley, Leeds and 
York, and must in the end be carried. 

The Huddersfield and Manehester Railway and Canal is one of the 
plans for making use of existing lines of canal, and would prove a 
serious competitor with the Manchester and Leeds Railway. The 
capital proposed is £600,000, and arrangements have been made with 
the Canal proprietors. 

The Leeds, Bradford and Halifax line has been proposed as afford- 
ing a shorter route between Manchester and Leeds than is at present 
afforded, and will, we hope, ultimately be carried into effect. The 
length is nine miles; the capital proposed £300,000. We shonld 
observe, however, there are two competitors for this line. 

The Leeds and Thirsk line is proposed as a means of saving a con- 
siderable distance between Leeds and the North, and is vehemently 
opposed by the York and North Midland parties. 

Several lines are projected from the up country to Goole; and 
something of the kind is essential to allow this rising port effectually 
to compete with Hull. The interests however of the Don Navigation 
are in the way. 

The Harrogate and Knaresborough line is a short branch from the 
York and North Midland. The capital proposed is £140,000, ana 
the length of line 16 miles, 

The York and Scarborongh line, joining the Whitby and Pickering, 
is one of the favourite plans of Mr. George Hudson, on which he has 
guaranteed IO per cent. It proceeds from York to Pickering and 
Scarborough, and will undoubtedly prove a valuable line. 

With regard to Ireland a good movement is going on there. The 
completion of the railway communication between Dublin and Belfast 
by way of Drogheda, may be considered as secure. A branch from 
Drogheda to Kells 1s proposed, and a line from Dublin to the North 
West through Kells. The Great Leinster and Munster, from Dublin 
to Kilkenny, is being revived, and a line called the Dublin and Cashel 
seems likety to be pushed on. A line from Dublin to Mullingar, one 
from Portadown to Monaghan, and another from Carlow to Wexford, 
are also projected. 

i 


REVIEWS. 


Architeciural Biography :—Neues Allgemeines Kunstler Lexicon, von 
Dr. G. K. NAGLER, I—XIV. Band. München 1533—44. 


At first sight, this work appears to be one of great labour and in- 
dustry, and is certainly very far more comprehensive in plan than any 
other we are acquainted with, inasmuch as it gives the artists of all 
ages and all countries, living ones included. When, however, we 
come to put it to the test by examining and consulting it, we very 
svon discover that performance by no means keeps pace with pro- 
mise, and that it is little better than a mere omnium-gatherum, very 
slovenly executed, without any sort of judgment, discrimination or 
diligence; wearisomely diffuse and prolix where compression would 
have been desirable, the very same information having been given 
over and over again in other works; and provokingly unsatisfactory 
and meagre where information is most of all desirable. 

As we can best estimate this extensive Biographical Dictionary by 
its architectural articles, and as those are likely to have most interest 
for our readers, we shall chiefly touch upon that department of the 
work. In every department there are a number of exceedingly ob- 
scure names—such as will hardly ever be searched for by any one, or 
if they should be, will, when fonnd, be discovered to be mere names, 
it being in many instances honestly confessed that nothing whatever is 
known of the individuals themselves; or else we are told that they 
are “said to have been,” or are “supposed to have been,” so and so. 
Surely then that would have been an all-sufficient reason for not en- 
cumbering with them a publieation which has swelled out so enor- 
mously beyond the limits at first assigned to it, that instead of being 
completed as was promised in siz volumes, the first Lieferung of the 
JSourtcenth does not reach to the end of the letter R.! 

Yet although, it would seem, omission was on no account to be 
thought of, although—provided it could be got at all—no name, how- 
ever utterly insignificant and nutl, was to be passed over, omissions 
there have been after all, aod many of them—lor they are not a few— 
are most startling and incomprehensible ones. lt does seem quite incre- 
dible that while Dr. Nagler has literally opened the door ot his Tem- 
ple of Fame to so many of the o: roAdAor, hoi polloi—the ragtail and 
bobtail among the followers of art, he should have slammed it to, in 
the face of one whose name would be a passport into more select 
eompany than he would here have found, for as we have already, 
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hinted, it does not consist entirely of the worthies of art. Neverthe 
less, so it is:—Charles Barry has been passed over altogether !—- 
sort of omission to be matched only by that of Byron and Cunova— 
two names with which—they being recently dead—all Europe was 
then ringing—in Crabb's Historical Dictionary, notwithstanding 
that the work is crammed with hundreds of names now fallen into 
utter oblivion! 1f, however, Charles Barry’s fame had not reached 
Dr. Nagler, that of another English architect has, and has travelled 
post-haste to him, withont stopping anywhere by the way. Until 
apprized of the fact by Dr. Nagler, we were not aware that Mr. 
Leitch Ritchie was an architect; for we never heard of him but as an 
Editor of, and writer for Annuals. The pains-taking acenracy which 
leads him to dub Leitch Ritchie an architect, leads him also to de- 
scribe Professor Hosking as an engraver! than which blunder he 
could have committed na graver and more grievous one in that gen- 
tleman’s opinion. 

Ont of the two Pugin’s, the Doctor has contrived to make one, 
hashing up the father and son together in the most whimsical manner, 
and serving up to his readers what is a mere tissue of blunders from be- 
ginning to end. The blunders seem sometimes to be very mulicions 
ones, as for instance, when he calls Gwil, Guilt, he is thereby himself 
guilty of a most awkward mistake :—no wonder, therefore, that Gwilt 
should bear the Germans a grudge.—Britton is described both as an 
architect and as one of the most learned writers on the subject of 
architecture—in evidence of which last, perhaps, his unlucky “ Dic- 
tionary’ is mentioned as one of his literary achievements. We do 
not, however, meaa to say that he might very well have been omitted 
—certainly not; tor ina work of the kind, not oniy artists alone, but 
also those who have written and published npon art ought to find a 
place, and their productions should be recorded. Had, therefore, 
consistency of plan been observed, we shonld have had Bentham, 
Dallaway, Thomas Hope—if ouly as the author of the “ History ot 
Architecture; Sir James Hall, on account of his very fanciful but 
ingenious treatise on Gothic architecture; and the late J. C. Loudon. 
The last-mentioned was certainly entitled to notice if only on account 
of the extensive influence some of his publications have had in popu- 
larizing the study of architecture. The author of the valuable work 
on the Picturesque, Sir Uvedale Price, is another who was fairly en- 
titled to notice as a writer ou esthetics. John Burnet, again, is men- 
tioned merely as an engraver, without a syllable ta apprize ns of his 
excellent treatises on “ Composition,’ &c. Thes-, however, are but 
a very few of the omissions of the kind that might be instanced— 
neither are such amissions confined to English writers of the class; 
on the contrary, we have detected so many in regard to foreign ones 
of different countries, that we are warranted in describing this de- 
partment of the work—which, if executed with decent care, might 
have been rendered an eminently serviceable one—as grossly de- 
fective. Besides this, and besides being more or less defective in 
regard to architectural biography generally, the articles belonging to 
it are for the greater part exceedingly meagre and unsatisfactory— 
in lact, treated as if of little or no ioterest to any one. Naw, al- 
though in planning the work, it might have been a question whether 
architectural biagraphy should be admitted or excluded—once ad- 
initted, it ought to have been quite as carefully and diligently exe- 
cuted as the rest; or rather a great deal more carefully than any 
part of the work nuw appears to be. Even when we cannot com- 
pl.in, as we so frequently have to do, of positive omission, we some- 
times obtain a bare name, without even so much as determined dates. 
Will it be believed that only two lines and a half are allotted to 
Ventura Rodriguez, the Spanish architect par excellence of the last 
century, the mere list of whose works forms a catalogue of several 
pages in Llaguno, and of whom there is a very extensive memair or 
“ Elojio,” by no less a writer than Jovellanos? Had all the rest been 
in the same prapartion, the whole werk wonld not have exceeded a 
single volume; whereas ut present no sort of propartion at all has 
been observed, for there are some articles of most extravagant and 
outrageous length. By way of contrast to the instance just quoted, 
and the very scanty and imperfect information to be derived {ram the 
architectural articles in general, we refer to those on Rembrandt and 
Rubens, both of wham have been so amply spoken of in innumerable 
biographical works of every description, that condensation rather 
than extension in regard to them, would have been a merit. Never- 
theless, to the former of these no fewer than one hundred and thirty 
siv pages are assigned; and to the other ninety one, or together 227 
pages: thus more space is given to those two artists than to upwards 
of One Tuousanp! and so far from being exaggerated this number 
might be even daubled, there being a prodigious quantity of names 
which do not average in length above one-tenth of a page. 

After all, those two special articles consist chiefly of descriptive 
catalogues or lists of the etchings of the one, and of the numerous 
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engravings from the works of the other—useful no doubt to print- 
collectors, but altogether misplaced in a work of this kind. Consis- 
tency, indeed, there is in respect to lists of engravings, for they are 
given most liberally in every case, nothing heing easier than to extract 
them ready prepared from Bartsch and other works of that kind, and 
so fill up page after page by mere “ scissors-and-paste” industry. 
But while print-collectors are likely to be ulready provided with the 
information thus diligently collected for them, others, who are not 
particularly interested in it, have good reason for complaining that it 
occupies a very nndue space, and that while this Kunstler-Lexicon 
is rendered greatly more voluminous and expensive than there is any 
occasion for, by the insertion of such lists of engravings, it fre- 
quently does not afford them at all the information they seek. At all 
events the work does not fairly answer to its title; greatly exceeding 
in one particular the promise made by it, but falling very far short of 
it in all the rest—in the architectural department more especially ; 
where the only additions of any interest, to that species of biography 
and history, are the articles on some of the living architects of 
Germany. 

By aiming at universality, this “ Lexicon of Artists’? has been ren- 
dered far less complete than it might have been, by contracting the 
plan of it. The quantity of names is so enormous that in very many 
places it looks like a mere catalogue; and of the rest there is a 
good deal that seems mere dry indiscriminate compilation—and 
frequently very slovenly performed, into the bargain—to say no- 
tbing of egregious blunders. In regard to these last, we do not 
know whether there are any more such flagrant ones as those above 
pointed out, but they are sufficient to destroy all confidence in 
the work as an authority: alt that we do not know to be correct, 
or cannot verify for onrselves, lies under the suspicion of being 
wrong. The whule is a sort of chance-medley, done according 
to no other principle than that of taking without inquiry—without 
either selection or rejection, whatever was most come-at-able. Being 
done, however, this Kunstler Lexicon will now for a long while stand 
in the way of another undertaking of the kind, at least in Germany ; 
and as for expecting anytliing of the kind in this country, it is almost 
entirely out of the question: else we shonld recommend for it a divi- 
sign into separate publications of special biograpny. A dictionary 
of architects only, or of both architects and sculptors, is a desider- 
atum, and likely {p remain so, because it would be most unpromising 
as a bookselling speculatioo. If to be done at all—at least so as to 
be done satisfactorily, such a Biographical Dictionary ought to be 
brought ont by some “Society.” There is, indeed, ane body from 
whom an undertaking of the kind might be loaked for—the Royal 
Institute of Britsl Architects, were it not so un-ambitious and so 
modest that it seeks no other fame than that which it now derives 
from its Royalty. 


Original Geometrical Diaper Designs, by D. R. Hay, Decorative 
Painter to the Queen, Edinburgh. London: Bogue. 


We have now a second part of Mr. Hay’s desigos before us, with a 
continuation of his essay on ornamental design. With the practical 
remarks in this on carpet ornament we concur, but page 5 abounds 
with raok heresy, partly arising from looseness ef expression, but cal- 
culated to impress very incorrect doctrines on taste. It is to be in- 
ferred from what Mr. Hay says, that ornament is something used to 
conceal defects. “Wherever, therefore, we observe an ornament, we 
may suspect a defect.” His divarication of ornamental design is 
rather trenchant. “There are two distinct classes of ornamental 
design. The one belongs exclusively to architecture, and the other 
conjointly to architecture and mannfactures.” What will be thonght 
of this by the archeologists and polychromists—* all merely architec- 
tural ornaments are sculptured.” We could accumulate notes of this 
kind, and make along comment on them, but we shall reserve our 
remarks until the work is more advanced. 


Ancient and Modern Architecture. Edited by M.JuLes GAILHABAUD. 
Series the Second. Parts 18, I9, and 20. London: Didot. 


Part 18 is more interesting from the associutions connected with 
the buildings, than from their architectural merits. The cathedral of 
Bale, in Switzerland, cannot be regarded as a fine composition, nor 
the Palazzo Foscari at Venice. The latter is very meagre in its pro- 
portions. Part 19 contains the Temple of Arveris at Edfu, and that 
of Jupiter Olympus at Selinus. The plate of the latter contains a 
good many details, but the subject is interesting enongh to admit of 
more copious illustration. Part 20 is by far the most pleasing of the 
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three, if contains plates of two buildings at Venice, the Procuratie 
Nuove and the Library of St. Mark, the latter the work of Sansovino, 


These are undoubtedly designs of great merit, and though having 


many technical defects, undoubtedly showing much taste, and had they 
ten times as many faults we should prefer them to the insipid and 
mindless copies of our modern architects, 

It has struck us in looking at this valuable work that as M. Didot 
has given English letter-press and English titles to the plates, it 
would increase their value much if a scale of English feet were in- 
scribed in addition to the one of French metres. 


STAINED GLASS EXHIBITION. 


Siz,—The Stained Glass Exhibition as a national exhibition is cer- 
tainly disgraceful—but still it is what any person acquainted with the 
circumstances attending the art of painting on glass might expect, for 
it is the only branch connected with the arts which has not a fair 
chance of advancement. In the first place, the orders which are given 
are generally given to shopkeepers, who will ouly employ men who 
will work cheap, for they expect to get four and five hundred per cent. 
profit on the works, consequently they must be badly executed to 
enable the artist to exist at all; and what is very strange, the architects 
encourage the ancient style of glass painting; not the best examples, 
but the worst absurdities of the ancients, abounding in nondescript 
heads and animals in the bad drawing of the 12th and Mth century ; as 
for instance, in the Temple and Savoy Churches : if men in those re- 
mote periods could have drawn better they certainly would have done 
so. Ifyou attempt to do better in the way of drawing, &c., many of 
the architects say it is too good for glass, which I think is very ridi- 
culous for it forces the artist to make his figures cripples to please 
them—they speak of the colours used by Willement and others 
who know nothing of the practical part of the business. Mr. Wille- 
ment has at present two glass painters at work, who are reputed to be 
the worst workmen in the trade, while the work of those two men 
employs twelve glaziers to work up. So much for the artist’s part of 
the work; with respect to the colours, upon which they pride them- 
selves, if you will take the trouble to walk round the Exhibition, you 
will find that all the glass painters have the same colours in common; 
—the colours are an article manufactured by the glass maker, and sold 
at a certain price per foot to the trade; therefore, no merit is due to 
the glass painter, as he does not produce them himself, but merely 
paints on the surface with brown and passes it through the fire to fix 
that colour, which is the ancient principle. The modern style is to pro- 
duce all the colours on one piece of glass, withont the assistance of 
lead, which requires great experience in the glass painter to attain, 
and is the only way in whieh a perfect representation of Nature can 
be obtained; by having the real light shining throngh vour picture, 
you may obtain effeets which no other style canaccomplish. But to 
tetura to the Exhibition—I certainly do not think it right that trades- 
people should be allowed to send in specimens of painted glass, as if 
they were the artists; if so, the Commission is rendered useless—for 
instance, Cobbet & Son are glaziers, Chance & Co. glass manufactu- 
rers, Crace & Co. paper hangeis, aud, Mr. Wailes a grocer at Neweas- 
tle-on-Tyne, who has turned glass painter, and is filling our churches 
with his ancient rubbish wholesale, introducing plenty of briglit colours 
and figures with yellow faces as if they had the jaundice, as may be 
seen in the figure of the Pilgrim on the staircase at the Exhibition. 

Tam, Sir, your obedient servant, 


May, 1844. W.N. 


NEW PROCESS OF SILVERING GLASS. 


Ara recent meeting of the Chemical Society, Mr. Warington, the 
secretary, gave a description of Mr. Drayton’s patent process of sil- 
vering glass, and exhibited a beautiful specimen. The method em- 
ployed 1s, to add to a solution of nitrate of silver, sufficient ammonia 
to precipitate a little oxide of silver to the solution thus formed, to add 
some vil of cassia mixed with spirits of wine; this forms the silver 
solution, which must be poured over the surface of the glass to be 
silvered, and which must be previously well cleaned, a fillet of putty 
having been laid round the edge to retain the liquid; on to the sur- 
face of this must nuw be dropped a small quantity of the reducing 
solution, which consists of oil of cloves dissolved in spirits of wine, 
when the reduction of the silver will take place, it being deposited on 
the glass, the surface next to the glass assuming a splendidly brilliant 
face, more resembling a polished speculum than an ordinary mirror. 

Inthe course of the interesting conversation which ensued, it was 
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considered as probable that tbe reducing agent in this process is alde- 
hyde, formed from the alcohol by the agency of the oils employed. 
It has been previously noticed that aldehyde will reduce silver from 
its solutions, and indeed a solution of this metal has been proposed by 
Liebig as the most delicate test for the presence of aldehyde in a 
liquid. This explanation we believe to be correct; for if we examine 
the composition of oil of cloves, as given by Dumas, it seems very 
probable that it would reduce the ether of the alcohol to the state of 
aldehyde; for one proportion of oil of cloves and one of ether, are 
exactly equal to six proportions of aldehyde minus water: thus 


Oil of cloves = C?° H+? Os 
Ether : (0) 181 0) 
6 )C?+ His Oe 

OE a 


which, with one of water, forms aldehyde, or, when oxide of silver is 
present, reduces it by abstracting its oxygen, the aldehyde being con- 
verted into aldehydic acid combines with another portion of the 
silver present. ‘ 

It might be imagined that silver being the metal used, instead of, 
as at present, the cheaper alloy of mercury and tin, the expeuse of 
this process would prevent its extensive use ; but when it is known 
that 12 grains of silver are sufficient to cover thoroughly a square foot 
of glass (as stated hy Mr. Warington), that there is no pressure em- 
ployed, and therefore no risk of breakage, that tle operation can be 
carried on any where, no expensive level tables being needed, that it 
is performed very quickly, half an hour being sufficient to complete it, 
and that when done, there is no chance of its running, or crystallizing, 
which is frequently the case with the preseut method, besides its far 
superior brilliancy, we think there can be no doubt of its general 
adoption. i 


BEALE’S ROTARY ENGINE. 


Mn. Eprror—Some time ago you gave a drawiog of Beale’s Patent Engive 
and Boiler, now I shall feel greatly obliged if you could give or procure a 
candid reply to my questions, 2. e., is the boiler a good or bad one—are the 
tubes (above the water line) dangerous and liable to burn out or crack, aod 
does not the boiler prime very much? The engine (thongh simple) of course 
is bad, like all other rotaries, as it wears itself more at the periphery than at 
tbe centre on the sides. Iam exceeding pleased with the information about 
boilers, for it is a subject very much neglected, and is in my opinion of as 
much consequence as the engine. Mr. Buck’s article on tubes is good, but 
nothing is said abont the length, and therefore it is incomplete ; he wonld 
find 3in. tubes in a locomotive of the present construction very extravagant 
of fuel, which is the main point in all boilers. You say plenty about marine 
engines, but nothing abont boats, which is worse than engines without boilers; 
could you not give the lines of some of the fastest river boats with full parti- 
culars, commencing with the boat, then the boilers, then engines, paddles 
and speed. Such information would be very acceptable. 

Your’s, respectfully, 
PATIENCE. 

Birmingham, April 11, 1844. 


[We gave a drawing and description of Mr. Beale’s engine and boiler in 


“the Journal, vol. 5, pp. 181 and 182, and if our correspondent will refer 


thereto, he will perceive that we then noted the exposnre of the upper ends 
of the tubes to the fire as a great objection, as so mnch surface was lost. In 
practice the water is kept nearly up to the top cock. Although we had a 
somewhat lengthy trial with the boat and engines, we did not experience any 
inconvenience from “ priming;” this description of engine wonld not be 
effected thereby in the same manner as a common reciprocating one. We 
believe Beale’s engine to be the best of all the rotaries; at any rate, the hest 
that has come practically under our notice. Its power is very great and con- 
stant—the generality of rotaries are mere toys, incapable of beavy work. |— 
EDITOR. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 


APRIL 29.—Mr. C. 11. Smith on the Magnesian limestone —This paper 
was a continuation of those formerly read treating oa the sandstones and 
oolites: on the present occasion Mr. Smith proceeded with the subject by 
describing the great beds of magnesian limestone, which lie, with little in- 
tervals, from Nottingham and Tynemouth, and more especially those between 
Mansfield to Knaresborongh, an extent of abont seventy miles. In this dis- 
trict stone is found combining the carbonate of lime and magnesia from the 
lowest amount of the latter to proportions comprising pure dolomite—of 
course they vary greatly, both in appearance and quality, and that even in 
cases where the substances are, chemically speaking, the same ;—among the 
best of these stones, as building materials, are the Bolsover, Roche Abbey, 
Barnham Moor, and Huddlestone. The first-named has been tested in the 
Norman Church at Southwell, which remains in a state of high preservation ; 
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but much, as Mr. Smith particularly insisted upon, depends upon the situa- 
tion of the beds from which the stone is raised: the remains of Roche Abbey, 
for example, and the church at Tukhill, both built with the stone which Sir 
C. Wren distinguished as secund oaly to Portland, are in a perfect state with 
all the sharpness of the mouldings preserved, whereas buildings in the neigh- 
bourhood erected with the same material duriog the present century, but 
without due regard to the choice of the beds, are already in a state of decay ; 
so also with regard to the Barnham Moor stone, many Roman remains at 
York are in a far better condition than the works of the middle ages in that 
city, not excepting the cathedral, and others at Hnll, Beverly, and Tadcaster, 
built with the same stone. The Cadeby stone is found to decompose rapidly ; 
a specimen used in London, perished in about fourteen years, and yet this 
stone is found within a short distance of Conigsburgh Castle, which was built 
with a similar stone from an adjoining hill, and remains the most perfect 
specimen of masonry of its age existing in this climate. The characteristics 
of dnrable magoesian limestone are its compactness and high crystallization ; 
those which appear carthy, and powdery, aud leave white on the fingers, on 
heing handled, are not to be trusted. The Anston quarries, which supply the 
stone for the Parliament Houses, were left to be the subject of a fiaal com- 
munication. 


At the annual general meeting held May 6, Earl De Grey was re-elected 
President—Vice Presidents, Messrs. Papworth, Kendall, and G. Smith. 
Honorary Secretaries, A. Poynter and G. Bailey.—llonorary Secretary for 
Foreign Correspondence, T. L. Donaldson. 


ROYAL INSTITUTION. 


APRIL 27.—" On the Recent Researches in Electrical Decanpasition.”— 
By Dr. Miller, of King’s College. 


The lecturer, after showing by experiments that liquids when conveying 
the current are capable of extricating heat and inducing magnetism, and in 
these respects resembled solid conductors, proceeded to state that they differ 
from solids ia the motion which their particles visihly exhibit; he asserted 
that most liquid bodies capable of transmitting the current consist of two or 
more chemical elements in combination, and that when subjected to the iu- 
finence of a voltaic battery they are decomposed ; one portion of the elemeats 
accumulating at one pole of the battery, whilst the other portion collects at 
the opposite pole. Water, he remarked, had always heen considered one of 
the substances most easily thus decomposed: yet he showed that a spark 
may be obtained under water from two charcoal points furmiag the pales of 
a battery, of nearly as great brilliancy as that prodnced by bringiag them ip 
contact in air, which is admitted to he an extremely had conductor; he also 
interposed at one point of the circuit a small quantity of distilled water, and 
showed that no electricity passed ; on adding a solution of sulphate of soda 
to the distilled water, immediate decomposition ensned, and abundance of 
gas was extricated, an experiment from which he inferred that the presence 
of a little salinc matter confers conducting power npon the water. After re- 
calling attentinn to the discovery of Dr. Faraday, that the power measured 
at any one point of a voltaic circuit is a measnre of its force at any other 
point, so that the proportion of a snhstance decomposed at one point is a 
measure of the quantity capable of being decomposed at any other point in 
the same circuit, he stated, that when saline solutions were electrolyzed. an 
apparent exception to this law was observed, and the current appearcd in this 
case to have twice the power; so that a proportion of the salt was decom- 
posed, and at the same time gases from the decomposition of an equivalent 
quantity of water were set free, whilst a voltameter included in the circuit 
only indicated sufficient electricity to decompose either the salt or the water, 
not both. This apparent paradox he explained by stating that the salt alone 
is in any case decomposed, and that the decompasition of the water is an 
accidental circumstance. AH salts, he said, might be considered as composed 
of a metal, or something tantamount to a metal, in combination with a snb- 
stance or group of substances possessed of equal but opposite electric power 
(in contradistinction to the common notion that they consist of an acid and 
a base in chemical union). When subjected to the decomposing action of 
the battery, the metal, he said, appeared at one pole, while the whole re- 
maining elements were transferred to the opposite pole; when the metal, like 
potassium, was capable of decomposing water at ordinary temperatures, gas 
was given off, consisting of pure hydrogen, an oxide of the metal was formed, 
while at the other pole oxygen was given off from its separation from the 
bodies in combination with which it was trausferred under the intluence of 
the enrrent, at the same time, an equivalent of acid was set free; when, on 
the contrary, the metal, like lead or copper, was not capable of decomposing 
water, no hydrogen was extricated, but the metal itself was deposited in the 
solid form. Experiments were shown in proof of this assertion, the salts 
heing in some cases dissolved in water, in others melted by heat alone; when 
melted nitrate of silver, for instance, was thus treated, the metallic silver was 
obtained in beautiful crystals. After adverting to the valne of the voltaic 
battery as a powerful means of investigating the molecular gronping of com- 
pound bodies, avd aiding in the examination of disputed points in theoretical 
chemistry, the lecturer concluded by describing some curious results ob- 
tained relative to the transfer of the bodies disengaged under the influence 
of the current, and by stating that, contrary to the usuaily received opinion, 
such transfer did not take place in equivalent proportions in opposite direc- 
tions; but that some substances, on the contrary did not appear capable of 
transfer at all; among this number was copper, and he referred to this cause 
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the impoverishment of the solution around the electrotype plate where the 
process is long continued. 


May 3.—“ On the application of the Micrescepe to Geological Research.” 
By Dr. Carpenter, F.R.S. q 


Dr. Carpenter pointed out how much the progress of science depends upon 
the perfection of the instruments employed in the observation of its pheno- 
mena; and that even to geology, whose facts are for the most part obvious 
to the uaassisted senses, the achromatic microscope has afforded, of late 
years, the most efficient aid. le noticed the researches of Messrs. Witham, 
Nicol, and others, on the structure of fossil woods, and the light which these 
had thrown on the origin of coal. The investigations of Prof. Owen on the 
structnre of teeth were next glanced at, and illustrations of their application 
to the determination of fossils were given. The identification of the Laby- 
rinthedon as the gigantic Batrachian, whose footsteps are preserved to ns in 
the sandstone of the Stourton quarries, was noticed as one of the most in- 
teresting resnlts of this kind of investigation ; and a sketch was given of the 
train of reasoniag by which Prof. Owen has established the truc character 
and habits of the Megatheroid quadrupeds. Dr. Carpenter then gave a sum- 
mary of the researches, un which he has been himself engaged. on the struc- 
ture of the shells of the Mollusca, Crustacea, and Echivoodermata, With the 
aid of highly-magnified delineations, he explained the cellular organization of 
the shells of Pinna, and other allied genera belongiag to the family Margari- 
taceæ, by which the fossil forms of that group are at once distinguished (even 
hy the examination of the minutest fragment) from all others ;—the very 
curious plicated membranous strnctre, which is characteristic of Terebratula 
and its allies, and distiaguishes them from all others ;—the true character of 
the lines upon nacre, ta which its iridescence is due ;—and the tubular 
structure, analogous to the dentine or ivory of teeth, which is found in cer- 
tain other genera, and is distiactive of them. After describing the peculiar 
cancellated structure of the shells of the Rudistes, and stating that, by his 
microscopic test, the perplexing Cardium hibernicum should be referred to 
that group, he hriefly explained the structure of the shells of the Crustacea, 
the inner portion of which is tubular, and strongly resembles dentioe, whilst 
its surface (beneath the horny structureless epidermis) is covered with a 
layer of cells, in which the colonring-matter is deposited; and gave a brief 
acconnt of the structure of the shells, spines, &c. of the Echinodermata, 
pointing out the difference in pattern between the stems of different species 
of Pentacrinus, which rendered the microscope a very easy means of distin- 
guishing them. The lecture concluded with a notice of the researches of 
Ehrenberg on Fossil Animaleules; of which the silicious remains form a 
large proportion of the chalk-marls of Southern Europe, besides abounding 
in other deposits; whilst the calcareous species make up a great portion of 
the chalk itself ia many localities. Of these species, whose miouteness is 
almost inconceivable, many of those now living appear to be identical with 
those which existed at the early part of the tertiary epoch. 


May 10.—Lord Prupnor, President in the Chair. 


“ On the Chemical and Mechanical processes, and the sacial influences of 
the Penny Post.” By Rev. John Barlow, Sec. R. I. 


Mr. Barlow said that he took this subject because it exhibited one of those 
instances where immense mental labour, ingenuity, and applied science were 
required to produce the most familiar articles of common use. The notion 
of separating, by a system of stamps, the financial department of the Post- 
office from the transmission and delivery of letters, originated with Mr. C. 
Whiting, fourteen years since. This gentleman has been rewarded by the 
government for the taste and mechanical skill exhibited in the method in 
which he proposed to adjust his plan to the peony-rate adopted at the re- 
commendation of Mr. Rowland Hill. With this notice of the history of 
letter-stamps, Mr. Barlow entered on the manufacture of the adhesive label. 
These are execnted by Messrs. Perkins, Bacon, and Petch, on Mr. Perkins’s 
principle of steel engraving by transfer, The process depends on the pro- 
perty of iron to become hard or soft as it receives or loses a small quantity 
of carbon. This was demonstrated by experiment; and the description of 
the process was illustrated by the exhibition of hard and soft steel rollers, 
plates, and impressions furnished by Messrs. Perkins & Co. Mr. Barlow laid 
great stress on the absolute identity of every engraving, however numerous, 
produced hy this method. He then observed, that the engine-work on the 
adhesive labels is of so close a pattern that it cannot be taken off by litho- 
graphy or any similar contrivance, while on the other hand, the eye is so ac- 
customed to notice slight differences between one face and another, that the 
most skilful imitators of a minute engraving of a human countenance (as 
that of the Sovereign on the label) could not possibly avoid snch a deviatinn 
from what he was copying as would ensure the detection of a forgery. Mr. 
Barlow next adverted to the qualities of the coloured inks with which the 
labels are printed. Though sufficiently permanent to withstand the effects 
of sun-light, raia, &c., they would be discharged by any fraudnlent attempt 
made to remove the obliterating stamp, for the purpose of issuing the label a 
second time. The gum used for fixing these labels to letters, Mr. Barlow 
described as being probably derived from potato-starch, and therefore per- 
fectly innoxious. The manufactnre of the postage envelope is effected by 
many powerful, yet accurate machines. The paper is pervaded by coloured 
threads as a security agaiost fraud. When sent from the mannfactory of 
Messrs. Dickinson, it is delivered to the firm of Messrs. Dela Rue. Itis 
there cut into lozenges by the engine of Mr. Wilson. One of these was ex- 
hibited, and its power contrasted with that of the old bookbinder’s plough. 
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Thirteen thousand five hundred lozenges for folding were cut in a few se- 
conds. To exhibit the precision of this engine, 1000 strips of paper, each 
goth of an inch in width, were cut in the same short time. Previously to 
being stamped, each lozenge has a notch cut in each side, for the convenience 
of folding: this is done hy an angular chisel. The envelopes are then 
stamped at Somerset House. The machine used for this purpose, combines 
the operations of printing and embossing, and was invented by the late Sir 
W. Congreve. Mr. C. Whiting enabled Mr. Barlow to exhibit tne whole 
process, by sending one of these machines, which executed several stamps, 
slightly differing in device from that on the postage envelope. One of Mr. 
De la Rue’s folders also attended, and showed the rapidity with which the 
envelopes are folded and gummed after they are stamped. The government 
envelopes employ at Messrs. De la Rue’s thirty-nine folders on an average, 
aod a quick hand can fold 3,500 in a day. Mr. Barlow then noticed some 
itatistical conclusions. One engraving on Mr. Perkins hard steel roller will 
-fford 1,680 transfers to soft steel plates: these again will, when hardened, 
admit of 60,000 impressions being pulled from each, so that one original will 
afford 100,800,000 impressions of labels, enough to paper one thousand 
apartments of 24 feet by 15, and 12 feet high, making allowance for door, 
two windows, chimney, pier glass, and dado. Twelve years ago, common 
envelopes were sold at ls. the dozen: now, the postage envolope, with its 
medallinn, may be bought wholesale at half a farthing (exclusive of the 
stamp), and yet though the manufacture is peculiarly costly, it returns a 
small profit to the government. More than two hundred and twenty mil- 
lions of chargeable letters were posted in 1543. Now, taking a common 
sized letter as an unit, this quantity would pave a road 25 yards wide (the 
average width of Oxford Street, pavement included) from the General Post 
Office in London, to the entrance of Oxford. Or, supposing all the letter- 
boxes in the United Kingdom to he open, and to communicate with one 
large spout, the letters would keep flowing through it at the mean rate of 14 
in a second. Mr. Barlow then briefly noticed some of the social advantages 
of the penny post. He touched on the strength and permanence it afforded 
to the influences of home—on the motives for self-education which it sup- 
plied—on the aid it ministered to the inquirer after truth. He stated, that 
at present zbout five millions sterling are forwarded through the Post Office 
by money orders, and noticed the advantage of this arrangement to all, but 
especially the humbler ranks. He asserted that nothing is too valuable or 
too fragile to be trusted to this cheap conveyance: birds’ eggs and diamonds, 
living insects, and watches, pills, plaisters, and bills of exchange, are com- 
mitted to it with equal confidence. Mr. Bagster sends each sheet of his 
Polyglot edition of the Holy Scripiures ten times through the Post Office, 
some of th: se transmissions being to learned men residing at a distance from 
London, so that under the old system the postage on each volume of this 
work wauld have amounted to £165. Mr. Barlow concluded by a short but 
expressive quotation from an anonymous writer, declaratory of the manifold 
benefits of the Penny Post, and of the obligations which the country owes to 
the originator of the system. 


NEW IRON LIGHTHOUSE. 


Triumph of modern Engineers in the construciion of Lighthouses,—The 
first lighthouse that we read of, was erected on the island of Pharos, near 
Alexandria, which was looked upon as one of the seven wonders of the world. 
This tower was built by Ptolemy Philadelphus, in the hundred and twenty 
fourth Olympiad, under the direction of the famous engineer, Sostratus of 
Cnidus, in Asia Minor, at the expense of eight hundred talents. The archi. 
tect was held in such esteem with Ptolemy and other monarchs, that by 
Strabo he was called the friend of Kings. lle was allowed by Ptolemy to 
inscribe his name on the tower. 

What would the contemporaries of the Egyptian Monarch have said, had 
they seen the modern masterly constructions for the useful purpose, as the 
lighthouses at the Maplin in the estuary of the Thames, and at the Point of 
Air, in the county of Flint, both upon sand banks? The latter stands at the 
mouth of the Dee on quaggy sand, within an hundred yards of the channel, 
where the tide rises about twenty feet. This most necessary Pharos will 
annually save a multitude of lives and much property; and was built by the 
Honourable Corporation of the Trinity House, (always attentive to the safety 
and welfare of seafaring men), from the design of Messrs. Walker and Bur- 
ges, engineers, London, who are widely known over every part of the king- 
dom. It rises upon nine strong iron pillars, most firmly secured in their 
naturally unstable foundation, and promises to resist the rage of the windy 
storm and mighty tempest. 

It has every possible convenience for the light-keeper, and exhibits a most 
brilliant white light, fifty-five feet above the ordinary level of the sea, up the 
Dee towards Chester, and to the west, as far Point Elianus in Anglesea; and 
a red light tuwards Hoyle Bank, thus furnishing an unerring guide to the 
vessels traversing those intricate waters, where so many valuable lives have 
been lost, and so many riches buried in the ocean. 

The building is entirely constructed of iron: the principal framing and 
pillars are of cast iron; the inclosure of the sides forming the habitable part 
of the building of wrought iron, corrogated plates. The lantern framing is 
cast from one of the brass guns recovered from the wreck of the Royal George 
at Spithead. The entire weight of metal employed in the onstruction of 
the lighthouse and lantern exceed 120 tons. The interior of the building 
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above the reach of the waves affords ample accammodation for two light- 
keepers, and also for such stores as are in immediate demand. The light was 
first exhibited from this building on the evening of the 11th of February last. 
— Chester Chronicle. : 


TRAFALGAR SQUARE. 


We may say of this “ Public Improvement,”—“ Better late than never ;” 
for at last—after we know not how many years—the hoarding has been re- 
moved, and the area thrown open; but we cannot exactly say in regard to 
it, “ All’s Well that End's Well,” since we must confess to being disappoint- 
ed. Even in what he has done, Mr. Barry has fallen short of our expecta- 
tions: it is, indeed, comparatively gond, yet does not come up to what we 
looked for from him. As it seems to us, he has fallen into strange delin- 
quency of taste, in carrying the parapet walls on the East and West sides of 
the area, pot horizontally and parallel to the pavement of the area, and to 
the horizontal lines of the buildings on those sides, but inclined and follow- 
ing the slope of the ground on the outside of the level area. This occasions 
a very disagreeable and even paltry effect as far as the area itself is concern- 
ed,—which it may be presumed was the point chiefly to be studied. Could 
it have been done, we should like to have seen those sides of the area en- 
closed by screen walls of such height as wonld have shut out the buildings 
to the East and West, for they are a very sad drawback on the architectural 
ensemble of this Ploce. At present it is too much of a jumble; and has, 
besides, the look of being mangué; by being quite out of symmetry, where 
symmetry has been intended. The regular architectural arrangement of the 
“ Area” itself called for a corresponding degree of uniformity in the whole 
Square or Place. As to the two basins we do not greatly admire them at 
present, thinking it would have been better had they been sunk, so that the 
surface of the water would have been on the same level as the pavement. 
What the Fountains will be, we know not, but hope they will prove some- 
thing vastly spperior to the mere squirts we have hitherto had. 

In speaking of Trafalgar Square, we cannot forbear reprobating the bar- 
barous taste which has disfigured the portico of the National Gallery, by in- 
serting most vulgar looking iron fences—or offences—daubed over with vile 
green paint, between the columns; and that, too, just at a time when so 
much is said about decorative design in all its branches. Such a fragrant in- 
stance of vile taste in the entrance to a temple of Art, and a Royal Academy, 
is truly shocking, and even dispiriting, since it shows that we do not make 
any systematic advance in taste, but take a step forward one day, to go back 
another, or perhaps even iwo, on the following day. Besides which the 
stingy paltriness manifested in this instance is perfectly scandalous and dis- 
gracefol. While no hounds are set to extravagance in any thing connected 
with the Palace of Westminster,—which after all is nat exactly the most 
suitable place for the exhibition of works of art,—any thing seems to be 
cousidered quite good enough for National Galleries and British Museums. 


ATMOSPHERIC RAILWAY. 


Repori on the Atmospheric Railway. Addressed to the directors of the 
Chester and Holyhead Railway, by Ropert STEPHENSON, C.E. Weale, High 
Holborn. 

This report which has been anxiously expected for some time past was re- 
ceived hy us shortly before we went to press, we are therefore precluded 
from making any observations or any systematic selection, We shall now 
confine ourselves with a selection of what we consider the practical part of 
the report, founded upon the numerous experiments made under Mr. Stephen- 
son’s directions, by his valuable assistants Mr. G. Berkley and Mr. W. P, 
Marshall, at the Dublin and Kingstown Railway. 

The first practical application of the Atmospherie Railway was in June 
1840,at Wormbolt Scrubs, the particulars of which will be found in our Journal 
for July 1840, Vol. III. p. 253, and likewise a drawing of the apparatus, in 
the following number, p. 259, Vol. III. 

The first part of the report enters very minutely into the loss of power 
occasioned by the leakage in the air pump, the vacuum tube, and the con- 
necting pipe, under a variety of circumstances, the result shows that the 
average amount of leakage at the density of the external air is 219 cubic feet 
per minute, for the air pump and connecting pipe 478 yards long and 15 in, 
diameter, and 252 cubic feet per minute, for the vacunm tube 2490 yards in 
length and 15 inches diameter, or 471 cubic feet together, but if a vacuum 
be formed equal to 15 inches in height of the barometer, or the air twice 
rarefied, the effect of the leakage will be doubled. 

Mr. Stephenson has given five tables; one of them is 3 ft. 6 in. long, full 
of details of ohservations made to ascertain the amount of leakage, &c., and 
also to show the actual velocity of the train compared with theory. He has 
also given another table, which we here insert, showing the weight drawn 
by the trains, the resistance due to friction and gravity, the velocity, &c. 
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- z Power in- Power in- [Li f in- Loaa b iatanee/ 
Train. Vacunm Tule, aeadh Power absorbed enio AeA Pai Power in- T E 
Maximum Total air pump | in attaining the | maximum | mum uniform ‘dicated by] and frietion of 
Frietion uniform Height of Pressure of) power of during vacuum. uniform jvelocity of Train. | friction | piston and valve. 
No. of | Weight. aod velocity. EE z | vacuum, | working | motion of Per | velocity of Per land gravity Per 
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Ib. per hour. nebes? aq. ineh.! H.P, H.P. H.P. oftotal.| H.P. H.P. oftetal., H.P. H.P. or total, 
4 265 731 3417 185 | 92 322 176 146 | 45 150 We 53 72 78 24 
5 30°38 907 32°0 19-0 95 336 131 155 46 143 193 57 77 66 20 
7 34:7 1023 29°0 20:0 10:0 454 184 270 59 137 317 69 79 58 13 
8 36:8 1084 283 207 104 350 186 164 47 139 211 60 82 57 16 
1 38:3 1129 28°3 L) 105 381 186 195 5l 140 2G 85 55 14 
10 425 1253 25°7 221 11:0 389 134 205 53 133 256 66 86 47 12 
ll 438 1292 253 225 DER 386 181 205 53 133 253 65 87 46 12 
12 455 1341 252 22 14°3 427 181 246 | 58 134 2936 90 44 10 
l4 510 1503 22:7 23-3 116 396 173 | 223 56 124 |272 | 68 91 33 9 
15 535 1576 aileyi 240 12:0 460 170 290 63 123 337 73 91 32 T 
17 58-0 1709 204 23:8 11:9 506 170 336 66 jl4 392 77 ! 93 21 4 
18 59:8 1763 18°0 236 | 11°38 390 170 220 56 100 290 i4 35 15 4 
20 647 1907 167 244 12:2 415 162 j| 253 61 96 319 | 77 85 ll 2 | 
i { i l 


In this table those trains are selected from the experiments detailed in the 
large table, (3,) which present the most uniform and valuable results. 

We now come to what we consider the practical part of the report; 
Mr. Stephenson proceeds— 


Having now, 1 trust, clearly explained the object and results of the experiments insti- 
tuted upon the Kingstown and Dalkey Railway, I will proceed to draw a comparison 
between the working of the atmospheric system, and of other descriptions of oiotive 
power which have long been in use, with the view of showlng their relative advantages or 
disadvantages. For this purpose I have selected the stationary engines at Camden Town, 
because they present a case which is similar to that at Kingstown; or, at all events, the 
disparities are not such a3 will materially interfere with the comparison. Table No. VII. 
represents the gradients aod length of the Euston incline, with the weight of the rope 
there used, the dimensions of the engines, and a description of the various trains that are 
most commouly drawn up the incline; the total power given out by the stationary engines 
is then given, and divided into the power absorbed by the resistance of the engines, rope, 
train, and atmosphere, separately, from which are deduced the proportion of loss arising 
from this application pf the rope as a means of communicating motive power. 


TABLE No. VII. 


The constant upon which this table ia faunded, an average gradient oq; length 
worked by rope 091 mile; weight of rope 7 tons; area of both cylinders of engine, 2904 
square inchea, and velocity of pistons 224 feet per minute. 
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40 | 400| 845 13 | 45 211 G7 |311; 15 | 70 32 36 
45 | 450; 951 13 || 43 (18:7 | 75 311) I || 7p! Ve 33 
50 5001057 13 | 45 [16-8 83 |311. 19 | 7-0 102 30 
70 , 700/1479 13 | 45 12:0116 |311| 24 | 6'5 140 25 
90 | 900'1902 13 | 45 | 931149 [31:1] 29 | 6-0 178 20 
110 oe 13 | 45 | a lesnar f 32 55 215 l7 


Stationary Engines aad Ropes. 


Before 1 proceed to institute any comparison between the results presented in this 
Table, and those obtained by the experiments on the Atmosplieric Railway, I am anxious 
fully to explain the data upon which the former are based, and the more so, as all the re- 
aults are calculated, with the exeeption of the power absorbed by the friction of the en- 
gines, and of the rope. An indieator waa applied to the Camden Town eugines, to ascer- 
tain thia amount, and from these results we arrive at the fact that about 58 h. p. is 
required for working the engines and drawing the rope alone, at a velocity of 20 miles per 
hour. From experimenta upon the friction of the engines and machinery on the Black- 
wall Railway, where there ia the opportunity of diseonnecting the rope aod drums, and 
taking the proportiona of the power on the two railways, 1 have considered 13 h. p. of 
this to he due to the friction of the engines and machinery, which leaves 45 h. p. for the 
friction vf the rope. 

The friction of the several trains taken at 101b, per ton, added to the gravity due to the 
average gradient, is multiplied ioto the velocity previously mentioned of 2) miles per hour, 
and expressed in borses’ power in the Table. The power absorbed hy the resistanee of 
the atmosphere js ealenlated from the experiments of Lardner, previously referred to. 
The total power given out ly the engines is thus obtained, from which is deducted the 


power required to overcome the friction of the engines and machinery, for the purpose of 
making a more correct comparison with the power expended oa the Atmospheric Ranway 
at Kingstown, as ia that case the power required for this purpose is also omitted. The 
power required to work the rope in the cases specified amounts to a loss varying from 49 
to 17 per cent. pf the total, decreasing as the weight of the train is angmented, 

In proceeding to compare with these the results of the experiments on the Atmospheric 
Railway, it is my object to select a case in each, which shall present the closest analogy 
ia the amount of their resistauee and velocity. The 4th train in Tahle No. VIL, and the 
Isth in Table Np. VI. correspond very elosely in these particulars, the total resistaoce of 
the former, including the friction, gravity, and resistance of atmosphere, heing equal to 
102 h. pa and of the latter 100 h. p., and the respective velocities heing 20 and 18 miles 
per hour. ‘The loss of power from the working pf the rope in the farmer case is equal to 
30 per cent. of the tutal, while the loss in the latter, arising from ralsing the vacuum, 
leakage, and imperfections vf the apparatus, amounts to #4 per eent. pt the total power, 
In order, however, tə institute a correct comparison between these two cases, the total 
power in the former must be increased in the proportion of the mean to the maximum 
velocity, whieh in this instance is aseertained, trom experiments made, to add 37 h. p. to 
the total, and the comparison stands thus: the loss pf power on the Euston incline 
amounts to 45 per cent., while that on the Kingstown and Dalkey Railway is 74 per ceat, 
This result is obtained with a train which represents the average working of the Euston 
incline; it is therefore evident that in this particular instance the rope is very consider- 
ably more economical than the atmospheric system. If weassume ather weights of train, 
we shall perceive, that as they becp:ne lighter the proportion of loss by the atmospheric 
apparatus will be diminished on occount of the reduction in the etfect pf leakage accom- 
paoying the rednetion in pressure, but the proportion of loss by the rope will be increase t 
as the power required to work the rope itself is the same with a light as with a heavy 
train; while on the other hand, with heavier trains the proportion of loss hy tbe rope will 
be diminished, and that by the atmospheric system greatly augmented, from the increased 
ettect of the leakage, and the additional power required to raise the vacuum to a greater 
height. 

This comparison may he carried further by examining the quantity of fuel consumed per 
day on these two lines; and this ] am enabled to accomplish trom the observation of a fort- 
night’s working of the Euston incline, and from an experimenton the Kingstown and Dalkey 
Railway, in which the number pf traias, the exact weight of each, and the consumption of 
fuel, was ascertained during an entire day. The resnit of the former was, that 13 trains 
averaging 44 tons each, the meun resistance of which amounted to 15901h., were drawn np 
the incline of 6°91 mile length, at a mean velocity of abont 17 miles per hour, in one day of 
14 hours, with a consumption of 30 cwt, of coal; and the result of the latter was that tea 
trains averaging -H tons each, the mean resistance of which amounted to 1205 1b., were 
drawn up the iocline of 1°22 mile length, at a mean ve'ocity of about 14 miles per hour, 
in one day of eight hours, with a consumption pt 29 ewt. of coal. The consumption of 
coal per mile ot the trains in these two cases amounts to 284 lb. on the Eustun incline, 
and 266 lh. at Kingstown; and dividing these by their respective amounts of friction and 
gravity, we pbtain the comparative consumption per lb. of tractive force as °13 1b. in the 
fornier ease, and *2L lh. in the latter. 

The result of this comparison corresponds very closely with the previous compatisom 
of h, p.and the slight inconsisteney is accounted for by the circumstance that 1 have 
not taken into consideration the times the fires were alight, the ditferent construction of 
the engines, &e. But these I have purposely omitted, as it was not my object tp 
enter into a comparison of details, but only to illustrate generally the main features of 
the working of the two systems, and this cannot fail to be interesting, inasmuch as it is an 
instance which allows of a fair parallel heing drawn between the two systems of motive 
power, the amount of work performed in the two cases being nearly alike, und the trains 
in each bemg drawn only in one direetioo, descending io the other direction by the torce 
pf gravity. If, however, we take some of the trains which are drawn up the Euston 
incline, amounting to fully 100 tons weight, we skall find that the total resistance exegeds 
the capacity of the tube which is employed at Kingstown namely, 15 inches diameter; 
for supposing the pressure to be equal to 22 inches height of the barometer, or 11 lbs. 
per square inch, the train just named upon the gradient of 1 in 75, which is near the 
upper end of the Euston incline, and continues for abont one-third of its length, would 
otier a resistance, at a velocity of 17 miles per hour, of about 4400 lb., and would there- 
fore require a tube of 23 inches viameter. 

Such an increase of tube, it must be observed, immediatety implied a great redaction of 
velocity with the atmospheric system, or an increased size of air punp, involving a cp1- 
responding increase of power, because the ratio hetween the areas of the air pump and 
vacuum tube is affected; and it has been clearly shown that, working ata high vacuum in 
a small tube, or increasing the size of the tube and lowering the vacuum, if the same 
amount of power be employed, involves equally the sacrifice of ve.ovity. Here we per- 
| eeive a decided proof, that what is termed good gradients is not a matter of iaditfe 
to the atmospherie sysiem, and that we ahall not be justified in attribujing toit the puwer 
of eeonomising the construction of railways to any considerable extent by avuiding ti = 
| necessity of levelling the face of the country, 


By the comparisons we have entered into, we aee, that in the case of the Euston inc'ire, 
| a rope is considerably more economical as a meana of conveying motive power than a 
| yacnum tube; but if the incline were increased to a length of 3 or 4 miles, this woud 
| become very questionable, as the loss of power from the friction of the rope iucresses 

exactly in the proportion of the length; but in the atmospheric system the loss trom the 
leakage does not increase so rapidly, as a large portion of it arises from the air pump and 
tube piston, and is the same with all lengths of tabe. This it was my intention to huve 
| illustrated by referring to the cireumstances of the Blackwall Railway, which is a case 
| deemed by the inventors of the atmospherie system peculiarly advantageous sor its apnli- 


210 


cation, especially in point of power, where they consider the ecooomy resultiog from ita 
adoption would be fonnd most conspicuous and decisive. But as the circumstances of 
thia case are peculiar, and their introduction here would įnterrupt the natural canrse of 
investigation, I shall append to tbis Report a few observations on the abject, furnished at 
my reqnest hy Mr. G. P. Bidder, who has particularly devoted his attention to the appli- 
estion of the atmospheric system to that railway. 


Locomotive Power. 


I will now proceed to inquire whether the capacity of the locomotive engine and the 
joss of power by the locomotive system excesd or fall short of that indicated by the expe- 
riments npon which this Report is based. The 4th Tralo in Table No. III. heing that in 
which the greatest velocity was attained, it is taken as the most advantageous to the new 
system uoder discusaion: the load in this case was 26ʻ5 tons, and the velocity 347 miles 
per hoor was attained on a rise of 1 in 115, presenting 2 resistance of 1311 th., including 
the friction, gravity, aod resistance of the atmosphere. In overcoming this resistance, 
the experiment shows a loss hy the atmospheric system of 53 percent. Now a locome- 
tive engine under these circumstances, in addition to the 1311 lb., must overcome the 
friction, gravity, and atmospheric resistance of the engine and tender, which is about 
900 1b., together with a further resistance arising from the pressure of the atmosphere 
agaiost the pistons, peculiar to the working of a locomotive, as it is a non-condensing 
engine: these will amount to 32 and 22 per cent, respectively, or together to 54 per ceat. 
of the total power developed hy the engine. In this comparison, | have neglected the 
friction of the working gear of the engine, as this is also omitted in the stationary eogine, 
the indicator diagrams at Kingstown being taken from the air pump and not trom the 
steam cylinder. I have also not noticed the loss that would arise from the slipping of 
the wheels, when a locomotive engine is worked upon so steep a gradient. The loss of 
power, therefore, by the use of the locomotive engine under such circumstances, appears 
somewhat to exceed that shown by the atmospheric system ; this is, however, a mast dls- 
advantageous comparison for the locomotive engine, hecause the gradient far exceeds that 
upon which it can be worked economically. 

When the load is angmented, the loss by the locomotive engine is slightly decreased, 
aod the per ceotage lost of the total power is therefore diminished; while with the at- 
mnospheric system, the per centage of loss is considerably increased, amounting to 77 per 
cent. with a train of 647 tons. These considerations show that with small trains the 
expenditure of power hy the atmospheric system is less than hy locomotive engines on this 
gradient of l in 115; whilst on the other hand, whenever the resistance of the train is 
auch that a high vacunm is required, the locomotive haa the advantage over the atmos- 
pheric system. fe 

Tha lightest trains taken upon the Kingstown and Dalkey inclioe at the velocities re- 
corded probably exceed the capabilities of locomotive engines, and so far prove that the 
atmospheric systam is capable of being applied to somewhat steeper gradients, and that 
on such gradients a greater speed may be maintaioed than with locomotive engines. It 
must be observed, however, that this advantage is not peculiar ta the atmoapheric system, 
but necessarily accompanies every system consistiog ot a seriea of stationary engioes, in 
which the gravity of the moving power forms no part of the resistance to motion. 

lf we convert the loads moved in the experimeots into equivalent laads on-a level, 
we shall then find that in no case they exceed the duty which is being daily performed by 
locomotive engines. Thus, taking experiment No. 4, the load beiag 26:5 tons, the resist- 
ance per ton upon an incline of } in 115, at a velocity of 34.7 miles per hour, estimating 
the resistance of the atmosphere according to Larduer’s experiments previously referred 
to, will stand thus :— 


Gravity 3 6 . 20 Ib. per ton. 

Friction o A . 10 - 

Atmosphere . : 5 (Al) FS 
Total resistance . . 50 

And the resistance upon a level will he, 

Friction : 3 . 10 1b. per ton. 

Atmosphere. z a BD ie 
Total resistance . . 30 


Therefore, this train of 26:5 tons, on the incline of 1 in 115, will be equivalent to 44 tons 
upon a level, at the same speed of 34°7 miles per hour. This duty, which ia indisputably 
the utmost given by the experiments at Kingstown, is much exceeded daly on many lines 
of railway io this conntry, and especially by the Great Western, and Northern and 
Eastern. Throughout the experiments, it will be seen that the duty performed by the 
Kingstown and Dalkey engine, when reduced to an equivalent level, falls short of the 
daily performance of locomotive engines on our ptincipal lines of rallway, both as regards 
speed and load. 

When the comparison is made hy applying the locomotive engine to the circumstances 
of the Kingstown and Dalkey incline, the atmospheric system becomes the more advan- 
tageous. Such a comparison, however, cannot be heid as strictly. correct, because the 
locomotive engine, as a motive power on steep gradients, is wasteful, expensive, and un- 
certain ; therefors, on a long series at bad gradients, exteodiug over several miles, where 
the kind of traffic is snch that it is essential to avoid intermediate stoppages, the atmos- 
pheric system would be the more expedient. If, however, intermediate stoppages are not 
objectionable, as is the case in the conveyance of heavy goods and mineral trains on the 
railways in the oeighbourhood of Newcastle-upon-Tyoe, the application of the rope is 
preferable to the atmospheric system. This conclusion I conceive to he fully established 
by the comparison which has beev made hetween the Kingstown and Euston inclines. 
Again, on lines of railway where maderate gradieats are attainable at a reasonable ex- 
pense, the locomotive engine is decidedly superior, both as regards power aod speed, to 
any results developed or likely to be develaped hy the atmospheric system. 

In considering these last, as well as all the preceding calculations and remarks, it must 
be borne ia miod that they have refereoce solely to the question of power, and are en- 
tirely independeot of the question of expense or convenience: the next step in the in- 
quiry will therefore be, the expense of constructing lines un each system, aad the proba- 
ble cost of workiog. 

In approaching this question, it is desirable first to ascertain how far it may he practi- 
cahle to work with a single line of vacuum tube, which is certainly by some considered 
feasible even on great public railways. It does not, however, requira much consideration 
to prove that a single line of tuhe wonld be quite inadequate to accommadate any ordinary 
traffic, such as exists on the principal lines in this country. It has therefore been urged 
hy those who regard the capacity uf the atmospheric system as almost unlimited, that a 
train may be dispatched every half hour, or even every quarter of ao hour; but in making 
thia observation, they entirely overlook the circnmatance, that this very advantage, io 
respect of the numher of trains, is fatal to the sufficiency of one line of tube for any con- 
aiderable length of railway. 

Suppose, for example, a line of railway for 112 miles length were divided into stages of 
a miles each, as proposed by the loventors ; if a train were dispatched from each end 
every half honr for 12 bours, and the speed of about 37 miles per honr, including the stop- 
pages for traffic, could be attained, there would he a train at every 10 miles of lioe, and 
each train in its journey would meet 11 other trains with whose progress it would ioter- 
fere ; in short, each train would of necessity be stopped 11 times, and delayed until the 
train occupying the section of the tube had quitted it, nod the tube had been again ex- 
hausted. Such a series of stoppages would, it is plain, give rise to so great an amount af 
delay, as would render the use of a double line of tube absolutely imperative. In the 
example just hrought forward by way of illustration, the meaa speed assumed is 37 miles 
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per hour, the whole time of the journey wonld therefore be thice hours; but the eleven 
stoppages occupying st least ten minutes each, which is very considerably below what 
practice would require, would, notwithstanding the grest velovity assumed, extend the 
time to five hours. But let it be remembered that these atoppages canse additional 
meeting of trains, involviog increased delay, and the time is coosequently angmented to 74 
hours. Or if the mean velocity be reduced to 30 miles per hour, which is now the 
greatest mean rate on any railway, the total time of the journey will be thus increased to 
10 hours 

We must therefore assume a double line of pipe, and thns the priocipal difficulty just 
pointed ont is certainly removed ; but the additioa of a double line involves another 
scarcely less formidable, when the expense of the system is the subject under discussion. 
The absolute stoppage of trains is avoided, but a most decided and large reduction ot 
speed must still necessarily arise at tha stations where the trains intersect, unless a sepa- 
rate series of stationary engines be erected for each line of tuhe; because the engine must 
be occupied in exhausting 7 miles of tuhe at once, which would detract very considerably 
from the velocity. Such a reduction is quite inadmissable if we are to view the system ag 
apptied to the great thoroughfares of this country; in which case 1 am confideot that 
every perfection of which it is susceptible must be carried out. 

The difficulty suggested as calling fcr duplicate series of stationary engines, may at first 
sight appear surmountable hy confining the duplication to the points where the traias 
meet, and thereby avoiding a large addition to the original ontlay in establishing the 
system upon a long line of railway: this, however, presupposes that the trains are not 
started so frequently as every half hour, since that wonld occasion the duplication of 
every engine, But this will not be found ta be the case, because the intersections of the 
trains cannot possibly be made to take place always at the same points, even on the sup- 
position that each railway is worked indcpendently of every other with which it may be in 
connection. When we introduce in addition, the fact that several hranch lines must ne- 
cessarily flow into the main trunks, that no line can he worked independently, that the 
arrival af trains is, aod must always he, subject to much irregularity, sometimes arising 
from their local arrangements, sometimes from weather, and at others, from conotingen- 
cies inseparable fram so complicated a machine as a railway,—it must be palpable that 
two independent series of stationary engines is as indispensable as twa independent lines 
of vacuum tnbe, for the accomplishment of that certainty, regularity, and dispatch, which 
already characterise ordicary railway operations. 

If what has been urged be thought inconclusive with reference to the duplicate series of 
stationary engines, the alternative of checking or stopping each train at the paints where 
they meet must ha admitted as inevitable, becanse two leogths or sections of tube must be 
under the process of exhanstion at one time hy the same engine; we have, therefore, te 
inquire into the practicability of exhausting 7 miles of tube by the engine erected and cale 
culated as only adequate to the efficient exhaustion of 34 miles length. The calculations 
made iv the previous part of this Report, on the subject uf leakage, prove that any attempt 
to work a line in this manner, wonld involve such a diminution of velocity at each inter- 
section of trains as could not fail to extend its influence, and produce great irregularity 
throughont the system, when contined even to one independent line of railway; and this 
would apply, io an exaggerated degree, to the numerous tributary streams of traffic which 
must flow sooner or later into all the main thnroughfares of railway communication, at 
points, and under conditions, which cannot at this moment be anticipated. Another very 
atrong reason for these double engines being required, is, that in case of any failure to one 
of the engines, the whole traffic of av entire district of country would be stopped, and a 
duplicate engine at each station would be required to provide against this contingency, 
were it not also rendered necessary by the reasons already coosidered. 

These facts in reference to the expense of construction (for I regard them in no other 
light than as facts, because they are the inevitable consequences which must attach them- 
selyea to this system wherever applied.) lead me to estimate the original cost much higher 
than any amount which has been calculated upoo by those who bave made their opinions 
public on this subject. 


Comparative Estimates. 


Mr. Samuda gave Sir Frederick Smith and Professor Barlow a calculation of cost, for 
average loads of 30 tons at the rate of 3U miles per hour, for a single line of atmospheric 
railway. Since Mr. Samuda furnished this calculation, experience at Kingstown has pro- 
duced some modihcation in the proportions of the engines aod vacnum tube: the follow- 
ing is now his estimate of cost for the apparatus as applicable to such lines of railway as 
the Loodon aod Birmingham. 


Cost per Mile in Length. 


Vacnnm tube, 15 inches diameter 5 + £1,632 
Longitudinal valve, &e. . . . 770 
Composition for lining and valve groove o 250 
Planing, drilling, &c. g z . : 295 
Laying, jointing, &c. a 5 R o 295 
Station valves and piston apparatns Š 6 100 
3,342 

Engine, 100 horse-power, with pump, &c. £4,250 

Engine-house, chimney, &c. k o 450 

Total for 34 miles z . £4,700 
Cost per mile in length : 5 . 1,343 
Total cost per mile 3 : . £4,685 


It will be observed tbat Mr. Samuda has ooly estimated for the a single line of yaconm 
tuhe and a single series of engines, under the impression that snch an arrangement is 
adequate to meet every necessity. But from what has heeo said oo this part of the sub- 
ject, I think it is made evident, that such a limitation ia the arrangemeots on sny im- 
partant line of communication would be very inexpedieot, to say the least. 1 have conse- 
quently revised this estimate, and the following appears to me to he the minimum expense 
at which the atmospheric apparatus could be applied to any extensive line of railway. 


Cost per Mile in Length. 


Vacuum tuhe 15 inches diameter b : - £7,000 
2 engines of 250 h. p. each, (at 33,000 1b.) with 
pumps, &c. complete, at £25 per h. p.* £12,500 
Engine-house, chimney, reservoir or well. 1,500 
Total for 33 miles z x z . £14,000 
Cost per mile in length : aoo ogo oo a a 2,000) 
Total cost per mile E . 6 a 5 £11,000 


rns 


1 The power of each of these eogines appears at first very great when compared with 
that given in Mr. Samnda’a estimate, but the real comparison upon the same standard of 
commercial h. p. will be 125 to 100. 


1844. 


This amount exceeds Mr, Samuda’s estimate very considerably, but the cause has been 
aufficiently explained: I with merely now add that this branch of the inqniry has been en- 
tered upon and puraued with the most anxjous desire to under rather than over estimate 
the cost, and that 1 am convinced the amonnts now put down are helow those which would 
be found in practice. This is undonbtedly the fact, for it will be seen I have taken the 
size of vacuum tube which was proposed by Mr. Samnda, who I think does not appear 
aufficiently to have appreciated the importance of fully providing for the large amount of 
traffic which oftentimes flows simultsneously into a trunk line; which will be understood 
by those who are well acquainted with the traffic of the London and Birmingham Railway, 
where it ia not unfrequeutly the case, that on the arrival of the Irish Mail Packet, the 
train is angmented to tweaty and sometimes thirty carriages, equal in weight to 90 or 130 
tons, which could not with due regard to the conveoience of the public be divided, and 
started at snch intervals, as would of necessity be the consequence of working with this 
aize of tube. It must also he borne in mind that the present traffic consists of a mixture 
of quick passenger trains with slow goods traias; and upon the stmospherie system, the 
latter, which are very heavy, sometimes amounting to 250 toas, must he divided inte seve- 
ral traina, not only to bring them within the capacity of the tube, but also to preveat their 
interiereace with the lighter passeager trains: this it will be necessary to coasider whea 
the cost of working is discussed. 

The power of the engines, that 1 have assumed, may at first appear large, but tsking 
the engine on the Kingstown and Dalkey Railway aa our gnide, it will be found that the 
power reckoned upon does not excecd that which would be reqnired to ensure aufficiently 
high velocities, with only the average passenger trains which now travel on the London 
aad Birmingham Railway; and we must hear in mind, that the atmospheric system 
iovolves the necessity of employing very nearly the same power with light as with heavy 
trains. The maximum power must therefore be regarded as continually in operation : 
this is not strictly trne, hut the difference of power of working the air pump at low and 
high vacuums within the ordinary practical range, is conüned to snch aarrow limits as to 
tender this statement substantially correct. The engiae at Kiogstown may be taken at 
nearly 200 horses’ power aad capable of moving a train of about 36 tons upon a gradient of 16 
feet per mile at 35 miles per hour, If we extend the length of tube to 34 miles, when the 
Increased leakage is added, the power required to move even such a load, which is below 
the average load of the Loadoo aud Birmingham traffic, at this velocity, will exceed the 
250 horses power, which I have assumed as reqnisite, and which makea the gross expense 
11,000 per mile. 

By referring to the half-yearly statementa of accounts of the Londou aad Birmingham 
Railway Compaay, it will be seen that the capital invested in locomotive engines up to 
31st December, 1843, was 171,974. 17s, 6d. For the purpose of arriviag at the whole 
capital actually invested under the head of pawer, we mnst add locomotive eogine sta- 
tions for repairing, &c.: thia item is not separately stated in the accounts, but we shall 
he safe in taking it £150,000, making the total investment for power £321,974. 

It must be uaderstood that 1 am aot attempting here to comprise all the suma which 
might come under this heading, supposing the accounts to be fully dissected: my oaly 
object is to make a comparative estimate, which is done correctly enongh without iutro- 
ducing such items as would be common to hoth systems. The coaiparisou of capital 
expenditure for power upon this basis, on the London aad Birmiogham Railway, would 
staad thus :— 


£321,974 


Locomotive engines and stations 
1,221,000 


Atmospheric apparatus for 111 miles, at £11,000 per mile 


Making a difference in favour of the locomotive system, as far as capital in power is con- 
cerned, of £399,026. This large diaparity in the cost of the two descriptions of power, 
might, it is urged, be more than saved by a reduction in the original cost of construction 
of the railway. This is partially true in the case of the London aad Birmingham Kail- 
way, but not by any means to the exteat generally imagined. 

I cannot now attempt to enter into the minutice of this part of the subject, hecause 
it would involve a complete revision of all the origiaal plans, and oumerons considera- 
tions which could not now he fairly weighed, For the purpose, however, ot carrying out 
the comparison regarding eapital in this particular case, we may suppose that a saving of 
900,000 might have been accomplialed in the original design, by the application of the 
atmospheric system; still it would oaly bave beea a traasfer of expenditure from exea- 
vations, tunnels, and bridges, to steam enginea and pipes. The ultimate capital would 
thus have been the same, 

If we now take some other lines of railway with the view of ascertainiag how far their 
cost could have beeu diminished by the application of the atmospheric system, we shall 
find, that, as the aurface of the country hecomes more tavourable, the economy in con- 
struction entirely disappears; and when we arrive at a perfectly plain country, such as 
exists in the eastern counties of England, where few provisions are required in the form 
of excavations, tunnela, and bridges, the application of the atmospheric aystem wonld 
certainly double the originul cost where a douhle line of rails is employed. The Grand 
Jnnction Railway is a ease where no reduction of origioal outlay eould have been effected, 
since the gradients already conform to the natural surface of the couutry throughont a 
very large proportion ot the whole line. The adoption of the atmospheric system ia this 
ease would therefore have eaused a very large angmentation in the capital of the com- 
pany; probably as much as £8000 per mile, being the difference of cost hetween the two 
deseriptions of power. 

I will now proceed to the comparative cost of working the London and Birmingham 
Railway upon the aimospherie aad locomotive systems; and in doiug this 1 shall exclude 
all snch items of expense as are common to both. These valeulations, as well as those 
which have been entered into for determiniog the relative original outlay in constructioa 
must be looked upou as merely approximate statements, without any preteosion to 
absolute accuracy. In adopting this method, it must recollected that while the cost of 
locomotive power is takea from the accouats of the company, the principal items, and 
only those which may be taken as certaia, in the cost of the atmospheric system, are 
introduced into the comparative statement: in the latter, many minor expenses, in the 
absence of experience, must unavoidably he omitted; thus giving some advantage ia the 
comparisou to the atmospheric system. 


The expense of locomotive power upon the London and Birmingham Railway, for the 
year 1813, was as follows: 


Wages of engine drivers and firemen o . . £9,673 
Coke é z $ 3 5 > 5 : 5 25,541 
Oil, hose pipes, and fire tools, pumpiog engines, and water 4,099 
Labourers and cleaners, waste and oil A - k 4,194 
Repairs of engines and tenders a : : o 12,521 

Coals and firewood, expenses of stationary engine at 

Wolverton, repairs of buildings, gas and incidental 
cbarges 5 ‘5 a 0 : 3 2 5 3,172 

Snperintendent, clerks’ and foremens’ salaries, and 
office charges 5 5 . 3 a 5 a 4,634 
£63,834 


The expense of working the atmospheric system for one year, I estimate 
approximately as follows : 
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Wages of engine men, 64 at ôs. 5 

a stokers 64 at ay j Í a 10o 
The same during the night : : 5 = 5 10,512 
Coal, 172 tons per day at 9s. . . . 3 : 28,332 
Oil, hemp, tallow, and repairs at 5 per cent. on cost of 

engines s 3 6 z 5 o z ` 20,000 
Superintendence same as locomotive > >. > -> 4,634 

Annual cost : 3 b 5 p TEE 


I have already stated that the above sum has no pretension to precise accuracy, but 
since I have intentionally omitted numerous items of expense, which must arise, (the 
exact amount of which no one can venture to predict, or to introduce into such a calcula- 
tion with much confidence,) I prefer making the comparison under that aspect which is 
the most favourable to the new inveation nnder discussion; becsuse I conceive the qnes- 
tion between the atmospheric and locomotive systems does not hy auy means, after what 
has been advanced, depead on the mere annual cost of workiag. I shall content myself 
with the above statement, which in my opinion sufficieatly establishes the fact, that the 
cost of workiug the London aad Birmingham Railway, or any other line with a similar 
traffic, by the atmospheric system, would greatly exceed that by locomotive engiaes. 

The items of the above estimate need some further explanation; 1 will, therefore, now 
proceed to give the views that have led me to adopt the data upon which it ls founded. 
The item of engine men and stokers is of course hased upon what I believe would be 
required if the atmospheric apparatus were organised in the most perfect manner, that is, 
with a douhle series of engines. The second item, which is simply a repetition of the 
firat, is coasidered to be necessary, because the London and Birmingham Railway, and 
aeveral others, are in poiut of fact at work day and night, in conaeqnence of either mail 
or goods’ trains occupying all parts of the line, during some hours of the night. The 
mail trains of necessity do this, hut the goods it may be said should be transmitted by 
day: thia may appear practicable on a cursory view, hut a more intimate acquaintance 
with the character of the traffic will satisfy aay one that the transportation of merchan- 
dize between varions parta of the kiogdom absolntely calls for the use of most railways 
during the night. We must, therefore, look forward in making all our arrangements 
upon the arteries of communication throughout the couutry, to their being made available 
at all honrs of the night, and during all seasons. Whatever exceptions any peculiar 
locality may present to this positioa, they will aot be found to aifect the broad question 
which ia oow under coasideration, 

The item of eoai, in the estimate of workiag expenses, is obtained by supposing each 
section of 34 miles to be occupied by two stationary engiaes of 250 h.p. each, that 
this power is exerted dnriag six hours per day of 24 hours, and that the rate of con- 
sumption of coal is 41b, per h.p, per hour, iaclnding all the waste which would arise 
arise dnring the 14 hours when the engine is uot working, hut the fire alight. This time 
of the eagine’s working, six hours per day, is determined by taking the present number 
of passenger trains, (12,) aad doubling the number of goods’ trains, which now amount 
to three, averagiog 164 tona each, in order to reduce their weight to the capacity of the 
tohe at a moderate velocity, thus making iu all 18 trains per day iu each direction: aad I 
have estimated 20 minutes as the least time requisite at each section to exhanst the tube 
at its maximnm uniform velocity. This consumption, it must be understood, applies to 
the actnal horse power, and not to the nominal power, which should in the preseat atate 
of engine building be rejeeted altogether, as much vagneoess haa been iatrodnced iuto 
the subject by two different staudards of horse power having heen adopted. I have 
throughout this Report adhered to 33,000 lb. as the standard horse power, 

The two remaining items require no explanation. 

Before leaving this estimate, it is desirable to make an observation upon the items 
omitted, and the reasons for doing so. The wear and tear of the longitudinal valve, aud 
the degree of attention which it will constantly require, are poiats npon which we yet 
have no information. At Kingstown, ahout two men per mile are appropriated to the 
application of the composition, for the purpose of maintaining the tightness of the 
valve. These items are problematical, but by excluding them trom the calculations of 
cost, the resnit is exempted from dowht and dispute. On the other hand, I have thrown 
the maintenance of way entirely ont of the comparison, which wonld undoubtedly be 
against the locomotive system ; bnt this has heen strangely overrated by the advocates of 
the atmospheric system. They have taken for comparison the contract nrice of main- 
taining the London and Birmiagham Railway, naniely, €350 per mile, aad assumed, 
withont stating any reasons, that the cost of maintenance would he, when the atmoa- 
pherie system was applied, reduced to 175}. per mile. ‘To show the fallacy of such an 
assumption, it is only necessary to state that on many public railways, the whole mainte- 
aance is let hy contraet to responsible parties, under 150/. per mile. Such diserepancies 
are easily explained by the dificrent materials through whieh the railway is constructed, 
the charaeter and exteut of the worka, and other cirenmstances in oo degree connected 
with the ahstaret questiou of maintaining the rails, blocks, and sleepers in working con- 
dition. As a proof of this, it may be stated, that lesa than ooe-half the aggregate 
amount of expense, included under the general head of maintenance, is expended in pre- 
serving the rails in proper order; hence it is that. 1 have given no eredit for the saving 
under this head, und considered it more than covered in the items I have excluded from 
the cost of working the atmospheric apparatus. 

Having concluded my observations upon the question of power, origioal outlay, and 
cost of working, the two latter having reference chiefly to the London and Birmingham 
Railway, I will now ofler one brief reinark on the application of the atmospheric system 
to lines where the traffic is of very moderate extent. The London and Birmingham 
Railway having au unparalleled trate, it is one of the best cases, in a general point of 
view, to which the atmospheric system could be applied. 

«Let us now conceive it applied to a case of an opposite character; for example, the 
Norwich and Yarmouth Railway, which has cost about 10,0002. per mile, including ear- 
Tying stock and evsry appurteaance. This line passes over a country in whieh the appli- 
cation of the atmospheric system could have effected no economy whatever iu the forma- 
tion of the line, which has not exceeded a cost of 80002. per mile. The application of a 
single line of the atmospheric apparatus, would, in this iastanee, have added at least 
59002, per mile, which upon 20 miles, the length of the railway, would amount to 100,0002. 
The mere interest of this sum, at 5 per cent., is 50002, per aonum, whereas the actnal 
working of this line, including maintenance of way, booking-offices, porterage, aad all 
other constant traffic charges, has been let for 7000/. per anoum, being only 2UU0/. above 
the bare interest of the extra capital which would be required to lay down the atmos- 
pheric apparatus; an amount which would be quite inadeqate to meet the wear and tear 
ot the machinery alone, leaving nothing to meet the cnrrent cost of working, Here, 
therefore, we have a case where the country is favourable, the original capital small, aad 
the traffie moderate, where the cost of the atmospheric system would be ao burtheasome 
as to render it totally inapplieable. 


The Report then procceds to comment upon the comparative velocities, 
safety, and casualties, arising from defects in the machinery of both the 


2 In this estimate lt has been assumed that the atmospheric apparatus is laid down at 
the time that the railway is constructed, and that a saviag is effected in the construction 
equal to the additional cost of the apparatus: if however it were applied to a line already 
eonstruted, snch as the London aad Birmingham Railway, the interest on the additional 
eapital required at 5 per cenf. would iu that case amount to H,963/. per annum, supposing 
the original expenditure on the present stock could be realised, which must then be added 
to the annual cost of the system. 
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Atmospheric and Locvmotive systems, and concludes his report with the fol- 
lowing conclusions to which the investigation has led him. 


Ist. That the Atmospheric system is not an economical mode of transmittiog power, 
and inferior in this respect beth to locomotive engines nnd stationary engines with ropes. 

2nd. That it is not calculated practically to acqnire and maintain higher velocities than 
are comprised in the present working of locomotive engines. 

3rd. That it would aot, ia the majority of instances, produce economy in the original 
consiruction of railways, and in many wonld most materially augment their cost. 

4th, That on gome short railways, where the traffic is large, adinitting of trains of mode- 
rate weicht but requiring high velocities and frequent departures, and where the face of 
the country ia such as to preclude the use of gradients suitable for locomotive engines, the 
Atmoepheric syatem would prove the most eligible. 

5th. That oa short lanes of railway, say fonr or tive miles in leagth, in the vicinity of 
large towns, where frequent and rapid communication is required between the termini 
alone, the Atinospheric system might he advantageously applied. 

tth, That on short lines, such as the Blackwall Railway, where the traffic is chiefly de- 
rived from intermediate points, requiring frequent stoppages between the termini, the 
Atmospheric system is iaapplicable ; heiag mnch ioferior to the plan of disconnecting 
the carriages from a rope, tor the accommodation of the intermediate traffic. 

rth. That on jong linea of railway the requisites of a large traffic cannot be attained hy 
so iaflexible a system as the Atmospheric, in which the efficient operation of the whole 
depends so completely on the perfect performance of each individual section of the ma- 
chinery. 

The report concludes with an appendix by Mr. Bidder, on the application 
of the atmospheric principle to the Blackwall Railway, for which we cannot 
now find space; there are also attached to the report no less than 86 indi- 
cator diagrams, showing the pressure upon the air pump piston, and the state 
of exhaustion in the valve pipe. 


This report we strongly recommend to all those who may take a lively 
interest in the working of railways. 


Tne ‘‘ Meteor, ”—Messrs. Miller, Ravenhill, & Co., have been again suc- 
cesstul, by bringing forward another iroa steamer built by them for the Graveaend and 
Blackwall atation ; she is propelled hy a pair of 40h.p. heam engines, taken out of aa old 
Gravesead steamer: although the new vessel, is of larger dimensions than the old one; 
the speed with the same engines very far exceed the old vessel: this shows what judicious 
management will do in the coostruction of iroa boats. The speed of the ** Meteor”? is 
very triflingly iaferior to the renowned Margate " Priace of Wales,” reported upon hy us in 
last moath’s * Jouraal.’* 

Tue New Roya Eacwance.—The last Report submitted to the Gresham 
Committee, statea that the following additional Decorations are diracted to he made :—A 
statue of Queen Victoria, to he placed in the cer:tre of the merchants’ area, a statue of 
Elizabeth at the south-east, and of Charles the Second, which st od ia the centre of the 
area of the late Exchange, to he placed at the north-east corner of the merchants’ area ; 
aad the statue of Sir Thomas Greshain, to he in the great niche over the east entrance, 
and the Royal arms above the doorway at the west entrance, by which arrangement the 
statues of the three sovereigns in whose reign the edifice has been erected will appropri- 
ately decorate the exterior; a tesselated or mosaic pavement for the merchants’s area, 
jastead of the pavemeat contemplated hy the contract; and aa embellishment in the ceil- 
ing of the ambulatory, by a series of consecutive painting or paintings io wax on the forty- 
six compartments thereof. The additional sums necessary to carry out the great object of 
affordiag appropriate and highly-finished works of sculature for the embellishment of the 
buildiog were voted by the Joint Greshem Committee. 

Tne Iron Dexe.—We have previously noticed the extraordinary speed of 
this splendid steamer, and we have now to record the result of her first Kingstowa 
voyage, which we should hoje would satisfy the most aceptical nnd prejudiced that she is 
unrivalled The most curious circumstance connected with her passage to and from Ire- 
land is the fact, that both occupied precisely the same time, proving, as her voyage to 
Douglas had previously done, that her velocity is uniform under different circumstances. 
We give some details, whieh have been kindly handed to us by Mr. J. C. Shaw, who ac- 
companied her, and we doubt not that but nautical men will appreciate them as affording 
data for comparisona with other vessela. To those who are not nautical, we beg to state, 
that the distance from Clarea.e Pier, Liverpool, to Kingstown outer pier, is 114 nautical, 
or 130 statute miles :— 


To Kingstown Return trip 


May 2. May 3. 

h. m, b. m. 
Clarence Pier to Rock Light 5 ; 3 0 10 eg uv 8 
Rech Right to N. W. Light-ship . < . 0 43 58 U 45 
N. W. Light-ship to Great Ormshead . P UOR ao 1 35 
Great Ormshead to Point Lynas . 6 5 1 5 BA Wil 
Point Lynas to Skerries o 3 5 a 0 50 06 Oo 44 
Skerries to the Kish Light . 5 5 X 3 5G aa 3 54 
Kish Light to Kiagstown . 5 © 0 35 oa 0 36 


Total passage . . 8 44 a 8 44 
She derived no aid from wiad, iaasmuch as she made a “ head wind” both going and re- 
turaiag, The above passages are considerably the shortest ever made between the two 
places; and we ought to he prow’ of a vessel which is entirely indebted to Liverpool 
talent for her success, She was built hy Mr. T. Wilsoo. Her engives are from the cele- 
brated works of Fawcet & Co., they have wrought iroa standards for the framing instead 
of cast irvua.— Liverpool raper. 


LIST OF NEW PATENTS, 
(From Messrs, Robertson's List.) 
GRANTED IN ENGLAND FROM APRIL 27, TO May 23, 1844. 


Six Months allowed for Enrolment, unless otherwise expressed, 


Pierre Armand Lecomte de Fontainemorean, of Skinner’s Place, Size Lane, merchant, 
for ‘A new mode of constructing barometers and other pneumatic instruments.” (Beiag 
a communication.)—Sealed April 27. 

John Dixon, of Wolverhampton, iron master, for ‘‘ Improvemeats in heating air for 
blast furnacea, aad for other uses.’ ’— April 27, 

, Arthur Wall, of Bistern Place, Poplar, surgeon, for “certain Improvements in the 
manufacture of steel, copper, and other metals.""—April 27, 

Josiah Clarke, and Samnel Fletcher, of Hulme, Lancaster, machine makers, for ‘* c2r- 
tain Improvements in wheels to be used ia slubbing or tobhin frames, and in roviog or 
jack frames, and for other purposes, aod also in the engine hy which snech wheels are or 
may be cast.?*—April 27, 

Isaiah Davies, of Birmingham, engineer, for ‘‘ certain Improvements in steam eagines, 
part of which improvements are ap:licuble to impelling wheel carriages.”*—April 27. 

Edward Cohbold, of Melford, Suffolk, master of arts, clerk, for “ Imprcvemeats in the 
preperation of peat, readering it applicable to several useful purposes, particularly for 
fuel.”—April 27. 

William Clarke, of Nottingham, Jace manufacturer, for " Improvements in machinery 
for maaufacturing oraamented bohbin net, or twist lace.’—April 30. 
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William Jeflries, of Little Sussex Place, Hyde Park Gardens, for “Improvements ia 
sweeping chimneys, and in apparatus to preveat chimneys from smokiag.?’—April 30, 

Robert Gordon, of Heaton Foundry, Stockport, millwright and eagineer, for * Improve- 
ments in grinding wheat and otber grain, and in dressing flour or meal, which improve- 
meats in grinding are also applicable to grinding cements and other substances.” —April 
0. 

William Fairbairn and Joka Hetheington, of Manchester, enginecrs, for *‘ certain im- 
provements in stationary stesm boilers, and in the furnaces and flues connected there- 
with."—April 30, 

Jacob Samuda, of Southwark iron works, eagineer, aud Joseph D’Aguilar Samuda, of 
the same place, engineer, for "certain Improvements in the maanfacture and arrange- 
ment ot parts and apparatus for the coustraction and working of atmospheric railways.” 
—Arzril 30. 

John Melville, of Upper Harley Street, esquire, for ‘‘ Improvements in the construetion 
and modes of wurking railroads. *—April 20. 

James Hayman, of Mount Street, Lambeth, corndealer, for * An improved constraction 
and arrangement of certain parts of omnibnses and other vehicles.”’—April 30. 

Robert Corden, of Nottingham, tohacco manufacturer, and Sidney Smith, of the same 
place, eagineer, for ** Improved economical apparatus for making gas for illuminations.’ 
—April vit. 

John Constable, of Lime Street, London, merchaat, for ** certain Improvements in the 
manufacture ol sugar.” (Being a communication.)—April 30. 

Wiliam Colborne Cambridge, of Market Lavington, Wilts, agricultural machine maker, 
for “certain Improvements, first, io machinery for rolling or crushing ground; second, 
for cutting and thrashing agricultural products; and third, an improved adaptation of 
horse power to threshing machinery, which may also be applied to other purposes.”— 
April 30. 

Charies Watterson, of the firm of Macgnire, Watterson, and Co., Maachester, aoap 
manufacturer, for ' certain Improvements in the manufacture of soap.” —May 8. 

Joseph Wright, of Gough Street, Gray’s Ina Lane, coach hnilder, for “‘certaia Im- 
provements in railway and other carriages.” (Being a commmnication.)— May 8. 

James Grant, of Vine Street, Westminster, gas-fitter, for “ Improvements in the means 
of ventilating buildings and other places where a change of air is required.’—May 8. 

William Vose Pickett, of Tottenham, esquire, for " certaia methods for preparing io 
metal, or other substaaces, the parts and features of architectural construction aad de- 
coration, and fer applying the same in the coastruction and arraagement of houses and 
other buildings."—May S. 

Joha Loach, of Birmingham, manufacturer, for “‘ A certain improvement in corkscrews, 
which improvement is also applicable to cocks or taps, and valves."—iay 5. 

Aitred Toy, and Edward Hansoo, of Castia Street, Holborn, lamp manufacturers, for 
* Improvements in consuming tallow and other tatty matters ia lagips.*’— May 8. 

Thomas Grimsley, of Oxford, sculptor, for “A new method of coastructiag a self-sup- 
portiag tire-proo- root, aad other parts of buildings, with bricks and tiles tormed from ao 
improved machine.’—May l4. 

John Browne, of New Bond Street, esquire, for  Improveaents in apparatns for pro- 
tecting the human face, or part of the human tuce, from the inclemency of the weather, 
part of which improvements is applicable to protect birds in cages.’*— May 14. 

Edward Hill, of Hart’s Hill. Worcester, iron manufacturer, for ‘* Improvemeats ia the 
manufacture of railway and other axles, shafts, and hars.”—May 14. 


William Walker, jun., of Brown Street, Manchester, hydraulic engineer, for “ Improve- 
inents in warming and ventilating apartments and bnildiags.”” —May 14. 

Williao Palmer, of Sutton Street, Clerkenwell, manufacturer, for “ Improvements ja 
the manufacture of wicks tor candles and for lamps, and in the manufacture of candles.” 
May 15. 

Charles Hancock, of Grosvenor Place, Middlesex, esquire, for «‘ certain Improvements 
ia cork and other steppers, and a new composition or substance which may be nsed as a 
substitute for, und in preference to cork, and a method or methods of manufacturing the 
said new composition or substance into buogs, stoppers, and other useful articles.’—May 
15. 

Hesketh Hughes, of Chiswell Street, Middlesex, gentleman, for ‘ An improved machine 
for crimpling, flutiag, and quilling muslia and other fabrics.”"— May 15. 

Peter Armand le Compte de Fontainemoreau, of Skinner's Place, Sise Lane, Londoa, 
for ‘‘ A new and improved mode or method ot paving and covering roads and other ways 
or surtaces.” (Being a communication.;—May 15. 

Henry Holmes, of Derby, cutler, for ‘Improvements in the mannfactnre of bricks» 
tiles, aad other plastic substances."’— May l5. 

John M'Intosh, of Glasgow, gentleman, for '‘ certain Improvements in revolving en- 
gines, and an improved method of produciag motive power, and of propelling vesscis."— 
May 17. 

James Pilbrow, af Tottenham, civil engiager, for ** certain Improvements in the ma- 
chinery for, or a aew method of propelliog carriages on railways and common roads, aad 
vessels on rivers and canals, &c.”’—May 17. 

Thomas Martin, of Withybush, Havertordwest, Pembroke, for '‘ certain Improvements 
ja the construction of slated roofs, flats or floors, tanks or cisterns, or reservoirs for water, 
and in pipes, tubes, or channels of the same material, for the conveyance of water.”’—May 
29 

James Petrie, of Rochdale, Lancaster, engineer, for "certain Improvements in steam 
engines." —May 22. 

James Perkins Chatten, of Saint Martia’s Court, gentleman, for '‘ Improvementa io the 
manufacture of dead eyes for the purpose of settiog up the rigging of ships and other sail- 
ing vessels.’— May 22, 

James Bremner, of Pulteney Town, Caithness, civil engineer, for ‘certain arrange- 
ments for constructing harbours, piers, and bnildiags in water, for cleansing harbours, aad 
for raising sunken vessels.” — May 22. 

George Gwynne, of Princes Street, Cavendish Square, geatleman, and George Fergussoa 
Wilson, of Belmont, Vauxhall, geotleaian, for “ Improvements in treating certaio fatty or 
oily matters and in the manufacture of candles and soap.” —May 22. 

Joseph Meeirs, of Ludgate Hill, for “ certain Improvements in weaviag, and ia weaviag 
machioes.”—May 22. 

John Henry Moor, of Lincoln’s Ian Fields, gentleman, for “certain Improvements in 
the coostructiog of carriages generally.”—May 23. 

William Johnson, of Bury, Lancaster, agent, for “Improvements in machinery or ap- 
paratus for preparing cotton, wool, flax, aad other fibrons suhstances.”—May 23, 

Richard Wilson, of Newcastle, builder, for " Improvemeats ia the manufacture of tiles.’ 
—May 23, 

John Wilkie, of Glasgow, mechanic, for ‘' Improvements ia machinery or apparatus for 
working wood into the various forms requ’red for making doors, window-shutters, window- 
sashes, mouldings, flooring, aod other purposes.”’—May 23, 

Joho Taylor, of Duke Street, Adelphi, gentleman, for “' certain new mechanical com- 
binations, by meaas of which ecoaomy of power and of fuel are obtained in the use of the 
steam engine.”'—May 23. 

William Archibsld, cooper, of New Mills, Ashbonrne, Derby, gentleman, for “ certaia 
Improvements in machipery for spinning cotton wool, aad other fibrous substances.”— 
May 23. 
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A FEW PLAIN WORDS TO THE CAMDENISTS. 


By CANDIDUS. 


THE two Universities seem of late to have been bewitched, and to 
have entered into a very extraordinary kind of flirtation with Roman- 
ism. While Oxford has been endeavouring to edify us by means of 
Tractarianism and Puseyism, Cambridge is zealonsly exerting itself 
to correct and enlighten us with its so-called Camdenism—~a sort of 
theologico-politico-architectural “movement,” conducted in such a 
manner as to betray very ominous yearnings after that strange com- 
pound of hyper-spiritualism and materialism which is so prominent a 
trait in the character of the church of Rome. And along with it, it 
seems to have been borrowed from the same quarter, no small quan- 
tity of priestly intolerance, and of dogmatism and jesuitism. The 
architectural “revival” seems to be the least part of the matter, for 
that such very virulent zeal as is that of the Camden Society and its 
adherents, should be excited merely by a regard for the interests of 
art and antiquarian taste, is highly improbable. 

No doubt, it is all very proper and commendable on the part of the 
clergy that they should pay greater attention than they have been 
wont to do, to the buildings committed to their charge, and endeavour 
to rescue them from the clutches of churchwardens and “ beautifiers.”” 
Commendable also is it that they should apply to the study of Eccle- 
siastical Architecture and Antiquities, as one, if not absolutely indis- 
pensable to, sufficiently becoming to their profession,—quite as clerical 
pursuits as fishing, hunting, shooting and whist-playing. But the 
satisfaction we might else feel at seeing the clergy of the Church of 
England taking an intelligent interest in such matters, is greatly abated 
when we also find them banding themselves into Societies and Asso- 
ciations which, as it now appears, have an ulterior and covert object, 
they claiming paramount authority not iu regard to church architec- 
ture alone, but in such manner as must greatly affect both the study 
and practice of architecture generally. The characteristic Odium 
Theologicum manifests itself very naturally perhaps, yet somewhat 
indiscreetly in the bitter enmity they show towards, and the reproach- 
ful terms they bestow on, every style and mode of building other than 
Gothic: and in their utter intolerance of all views of art that do not 
precisely accord with their own. Whatever it does not suit their 
purpose to countenance or approve of, must be formally laid under 
ban and interdict, and be excommunicated as heterodox and beretical. 
Therefore, to do the Camdenists justice, they so far act up to the 
spirit which prevailed in the church during those very excellent and 
“ pious” times, which they now held up to us as an express pattern 
for our imitation and edification. 

In fact, architecture is looked upon by them as being edification in 
the figurative no less than in the primary meaniog of the word. To 
speak of it as an art ora science, as a matter of taste, or even as a 
matter of feeling, influenced by associations, is according to them 
highly reprehensible, for they regard it as something intimately 
connected—almost in a manner identified with religious belief and 
sentiment. Invariably are we reminded that, as an art, architec- 
ture originated in, and was fostered by, religious worship. Yet the 
argument endeavonred so to be established in favour of the pre-eminent 
excellence of architecture is but a lame one, the art being but a mere 
passive instrument ready to be employed in the service of any reli- 
gion, and by the followers of any creed who choose to employ it. To 
remind us of its antiquity, is only reminding us of what it has done for 
False Religions, and what a lustre that and the sister art of Sculpture 
shed around that Paganism of which the Cambridge exorcists are now 
endeavouring to expel even the remembrance from us, as something 
polluting and unclean. False religions stand in need of the aid of art 
aod all other appliances in order to render them imposing, and to 
dazzle the eyes of the multitude. Superstitious creeds again, require 
to be kept up by all the pomp, the ceremonies and the spectacle of 
religion, and accordingly inculeate the grossest Hierolatria,—an almost 
equal reverence for the material church and all helonging to it, as for 
the spiritual one. Shall we say that it is just the same in regard to 
Protestantism ?—that it cannot afford to dispense with those externals 
which have proved so efficacious in the cause of Romanism ?—Let the 
men of Cambridge solve for us such question. 

Our reverence for tbe peculiar sanctity—so to call it—attributed 
by some modern mystics to architecture—at least to Gothic architec- 
ture as the expression of religious feeling, is somewhat lessened when 
we reflect tbat it flourished most in the palmy times of Priestcraft 
and Superstition, and when the Church of Rome was most profligate and 
corrupt. We do not say that the style itself is one whit less admirable 
on that account; but let us be content to value aod admire it for what 
it is, without striving to recommend it by cant and maudlin claptrap. 
“ The Piety of our forefathers” —the “Faith of our forefathers” are 
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very pretty phrases, and serve very well to grace and give emphasis 
to a period; but to be taunted, as we sometimes are, with the re- 
proach of having departed from the faith of our forefathers, is intoler- 
able—at least absurd, when such accusation comes from whom it does. 
While it is no more than natural and consistent on the part of such 
writers as Welby Pugin to stigmatise the Reformation as an awful 
heresy; it becomes not a little contradictory and startling to hear those 
who actually boast of having shaken eff Romanism and all that belongs 
tv it, as a cunningly and craftily devised system of religions policy 
rife with superstition and hypocrisy, fraud and deceit,—holding, when 
it is convenient for them to do so, nearly the same language. Of 
course we have renounced—Camdenists, it may be presumed, includ- 
ed—the faith of our Popish ancestors and Roman Catholic forefathers ; 
and of course also, by some it is called an awful heresy, by others 
orthodoxy and a return to pure Christian faith as it existed before it 
became defiled by the carnal inventions and delusions of a tyrannical 
priesthood. The Reformation may be matter for either great sorrow 
or great joy; but that it should be both the one and the other at the 
very same time, in the estimation of the very same persons, is not a 
little strange. Having so lustily applied the shears to the garment of 
Popery, and lopped off its train and its skirts, to regret the loss of the 
trimmings and fringes, is childishness and idle affectation. 

After having willingly parted with so mucb, and even congratulating 
ourselves upon having got rid of it, why should we now all at once 
be so eager to recover some of the mere remnants and semblances of 
it? It may be said, in excuse, that the forms and observances which 
some are now exerting themselves to revive, are in themselves per- 
fectly harmless—not to say unmeaning—and matters of indifference. 
Perfectly so:—then why make so much stir about them; why make 
them the subject of so much contention, scandal, and heart-burning ? 
Why treat them as grave and serions questions, if they are only fri- 
volous ones ?—frivolcus, at least, as far as religion is at all concerned 
with or interested in them. Appeal to our taste, if you will, openly, 
honestly, fairly: call upon us to admire—and who is there so dull as to 
be insensible to?—the varied beauties and excellences of Gothic 
Architectare—so copious and consistent as a system, and so capable 
of powerfully captivating both the eye and the imagination. Hardly 
does it stand in need of other claims to our regard, therefore if we no 
longer lock upon the noble structures which it has bequeathed to us, 
with exactly the same sort of admiration and veneration as did those 
by whom they were erected ; if we no longer appreciate that abstruse 
architectonic mysticism which their builders sought to impress upon 
them, and inform them with, let us be thankful that the superstition 
which attached importance to such hidden meanings and hieroglyphic 
conceits has passed away as well as the intelligence of them. 

In endeavouring to revive the latter, there is also some danger of 
our backsliding into the former; or if the “intelligence of the age” is 
such as to eens all apprehension of the kiad quite chimerical, it is not 
likely to receive with much gratitude or respect, the zealous exborta« 
tions and instructions of the Camdenists. Such “ intelligence” is any- 
thing but favourable to the efforts of that centaur-like compound of 
religious and antiquarian quixotism which would faia reinstate discard- 
ed, exploded, and all but quite forgotten ordinances and usages, that 
are unfitted for us in proportion as they were suited to the temper and 
the belief of the times when they prevailed,—times which, as far as 
religion is concerned, certainly well deserve to be called the “ Dark 
Ages,” notwithstanding that they are apt to dazzle those who look at 
them only throngh poetic and antiquarian specs, and cootemplate them 
as the palmy days of ecclesiastical splendour, and of knightly chivalry 
and romance. 

It has been made a bitter reproach against the architects of the 
present day that they pay no attention whatever to,—in fact are ut- 
terly ignorant of, ancieat architectural symbolism. Yet that such 
should be the case is no more than quite simple and natural, symbolism 
itself having gone altogether out ot fashion, and being neither thought 
of nor understood, or if thought of at all, put into the same category 
with judicial astrology and witchcraft. Now, however, a sort of en- 
thusiasm in favour of it has beea gol up all of a sudden by certain 
“learned clerks,” who are endeavouriog to impose their owa hobby- 
horsical fancies, and quaint mystical riddles and conceits upon us, and 
to make the observance of them biading upon architects. Henceforth, 
the latter must renounce allegiaoce to their arch-pagan lumioary 
Vitruvius, and must guide themselves by the light of, and become 
spiritually enlightened by, that mystical Doctor and worthy, Durandus. 
From him they may leara how pregnant with meaning, how luminously 
significant, the architects of former days, working in faith and animated 
by zeal for the honour of the Church, comrived to render every part 
of their fabrics. To the eyes of us unenlightened people at the pres 
sent day,there appears to be no other meaning ia the plan of a cloister 
than its architectural one: we see indeed, that it has four sides, but 
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so hasevery other quadrangular space, therefore have no suspicion that 
there can be any sort of symbolism lurking in what is so very common- 
place a circumstance as its four-sidedness, until we learn from Duran- 
dus, that those four sides are expressly intended to signify—1. Con- 
tempt of Self, 2. Contempt of the World. 3. Love of God. 4. 
Love of our Neighbour !—whether the fourth would not be more pro- 
perly expressed by that being made much the shortest side, is not 
said. Again, the Refectory means—not, as might be supposed, carnal 
appetite, but the love of Holy Meditation! the Cellar—even nothing 
less than the Holy Scriptures!! and the Dormitory a clean Conscience. 
This may suffice to give some idea of the architectural spirituality 
and devout mysticism inculcated by Durandus, and now promulgated 
under the auspices of the no less intelligent than zealous Cambridge 
Camden Society, to whom two of their own fraternity not long ago 
dedicated a translation of Durandus’ mystical rigmarole—almost too 
strong a dose, we should fancy, for the strongest Caindenist stomach 
among them. 

If to be matched at all in his crazy fancies, the Durandus of old is 
most nearly approached by a modern and living mystic who thus ex- 
pounds to us a profound piece of symbolism: The ¢hree buttresses 
below and the dAvee sides of the triangle above, give the siv days of 
the creation, and the light inthe centre is the seventh. The buttresses 
in Trinity, support the Light, which is the Law. The triangle or 
upper part in Trinity supports the Law. From the apex of the trian- 
gle, the cross is made to appear an emanation of the Trinity. Also 
the cross is shown by the centre buttress at the shaft, the base of the 
triangle as the arms of the Light for the Head, denoting that the Cross 
was from the Begiming!!”” Almost might one suppose that this was 
intended as a wicked caricatnre cr quiz, instead of being penned in 
serionsness, and recommended with earnestness as being a notable ex- 
ample of Christian architecture in regard to perfect “intelligence of 
design,” and spirituality of meaning. 

In regard to such “intelligence of design,” being now revived in 
practice, were there no other objection, it is to be apprehended that 
it would be completely thrown away upon the uninitiated, to whom it 
would be as nnintelligible as were Irving’s Unknown Tongues; and 
that instead of contributing to edification, it would be looked upon as 
a sort of religions mystification any thing but in character with the 
spirit of Protestantism. The ideas and the feelings which once gave 
meaning and value to such enigmatical language in ecclesiastical 
architecture, having utterly passed away, the imitation of it at the pre- 
sent day would be only mere make-believe and architectural masquerade. 
It avails not to say that such allusions ought to be revived, if the 
time is quite gone by for them. The merely putting on the costume 
of former ages when the institutions themselves to which it belongs 
are extinct, would be only solemn mummery, and disguise. It would 
be like dressing up a child to personate its grandfather,—pleasant as 
a brief joke, but prepusterous if intended in earnest—sincere but 
moon-strnck. To lament that we no longer continue in the “faith of 
our forefathers,” is very much like saying that the Reformation ought 
not to have happened,—as perhaps it would not but for the foul and 
barefaced iniquity of the Romish church, and its abominable supersti- 
tions. Happened, however, it Aas; and it is now all too late to think 
of repairing the mischief. Even if we are so far to return to the 
usages of our forefathers as to revive “Christian principles of de- 
sign,” and symbolism, in our chureh-architecture, it must be a work of 
such time, that in the interim the zeal which now so loudly calls upon 
us to do so, will have sunk to the freezing point. That the present 
generation of architects are utterly unfit for the task cannot be doubted, 
after no less an authority than Welby Pugin himself has told us: “The 
student of Christian architecture should also imbue his mind with the 
mysteries of his Faith, the history of the Church, ¿%e lives of those 
glorious Saints and Martyrs that it has produced in all ages;” and 
among other things be acquainted with the “ liturgy and rubrics of the 
Church ;?— meaning, we suppose, not of the heretical Church of Eng- 
land, but of that of Rome. It is therefore, perhaps, out of compassion 
to the ignorance of architects, that the Camden Society have kindly 
come forward of their own accord to instruct and ¿indoctrinate them in 
the profound mysteries of canonical architecttwe. The Camden So- 
ciety must not, however, expect too much from their pupils; because 
if they reckon upon their ready docility, their implicit obedience, and 
their sincere gratitude, they may find that they have reckoned with- 
out their host. 

The Camdenists would do well also to reconsider some of their 
own arguments. By identifying Gothic architecture in a special 
manner with religion—that is the religion which prevailed when 
that particular style of ecclesiastical building (for which the epi- 
thet Chsistian is now claimed no less exclusively than emphati- 

ally) attained its perfection, the Camdenists set up as argu- 


ment for, what should rather be an argument againe? it. For why 
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should we be at all anxious to recover the hiero-mystical langnage in 
architecture belonging to an exploded Faith whose altars we have 
banished, whose shrines we have desecrated, and in whose Saints we 
put no trust? From the manner in which the Pointed style is spoken 
of by them and some others, it might naturally be supposed that it 
was actually part and parcel of Christianity itself, and appeared to- 
gether with it, whereas, in fact, full ten centuries of the Christian era 
had elapsed before it began to manifest itself at all as style, that is 
not till after Christian doctrine had become defiled by the numerous 
and gross superstitions engrafted upon it by wily and ambitious priests.” 
To use the words of Sir Walter Scott, “the primitive Church differed 
as much from that of Rome, as did light from darkness ;” consequently 
it is the Church of Rome and our own Anglo-Romish Church in the 
middle ages which may more justly be charged with having departed 
from the Faith, than we who have renounced their corruptions and their 
superstitions, Why then should any among us—more especially those 
who profess strict allegiance to the Protestant Church of England, excite 
idle yet, perhaps, dangerous—at any unseemly disputes in regard to 
matters which are entirely conventional at the best. To retain and 
keep up is one thing, but to revive customs and practices which have 
long since fallen into desnetnde, and now lost all meaning, is a very 
different one, in fact nothing less than positive innovation. If we are 
to be guided in such matters by Christian Antiquity and its precedents, 
we may as well go back to what was the original Christian style, 
which prevailed for many centuries, and of which so many noble and 
interesting examples remain in Italy. Although the Basilica be un- 
doubtedly of Pagan descent and origin, it may be allowed to be suffix 
ciently consecrated to us as a style and mode of building strictly 
ecclesiastical, in consequence of having been the one adopted by, and 
—so to say, converted io Christianity, in such manner that the stain of 
its former paganism was completely obliterated, and an entirely new 
and solemnly religious character impressed upon it. 

Still, it may be argued, however such style may be recommended 
by historical traditions and associations, it is not at all so, as far as we 
ourselves are concerned, by any national ones. Neither is the style 
alluded to, at all to be compared with the Gothic for its intrinsic 
merits and qualities. Very true: but then this is entirely shifting 
the argument, and what we are called upon to reverence implicitly 
out of zeal for the pure Faith, is thus, after all admitted to be prefer- 
able, rather upon Æsthetic than Religious grounds! We do not say 
that the preference is therefore wrong in itself; we object only to the 
shamming insincerity of those who make Religion a stalking horse to 
architectural and antiquarian taste; or else, on the other hand, affeet 
a prodigious zeal in behalf of the architecture and arts of the Middle 
Ages, in order to mask some ulterior policy of their own. It does 
look somewhat suspicious that, not content with endeavouring to im- 
prove Church architecture among us, the Camdenists should insist so 
strongly upon an observance of symbolism and other antiquated 
fancies; and likewise that they seem quite as eager to arrogate to 
themselves a dictatorial authority over professional men, whom they 
treat as incapable of thinking for themselves, unworthy of being trusted 
to themselves, therefore requiring to be held in a state of close pupil- 
age to the Cambridge Conclave. Yet on what is the self-assumed 
infallibility of the latter founded? They seem to have no other 
standard or test of architectural merit than Preeedent;—to have no 
suspicion that a building may be concocted according to precedent, 
with authority for every part, and nevertheless prove entirely naught 
as a piece of architecture,—a mechanical compilation in point of de- 
sign, and feeble, perhaps even mean in its general character. As well 
might our Fresco-painters offer up their prayers to St. Luke to grant 
them success in their operations in the new Palace of Westminster, as 
our architects look to being inspired by the precedent-recipes of Cam- 
denists, and the mystical lore of religious freemasonry. It is idle to 
expect at the present day that artists of any kind should be avimated 
by the same motives, or partake of the same enthusiasm as is gene- 
rally imputed to those who dwelt in cloisters, and devoted their 
talents to the service of their church. Were such enthusiasm at all 
felt, it would inevitably be chilled by the reflection that tbe public 
have no sympathy with it, and that even were its sincerity not ques- 
tioned—than which nothing is more likely—it would be regarded with 
cold indifference by all, except these constituting a special party. The 
tendencies of the age lie in a different direction. We cannot possibly 
revive the mental habits, the feelings and purposes belonging to other 
creeds and to other states of society ; why, then, should so much pains 
be taken to resuscitate the mere phantoms of by-gone things? 

There are ultra-Revivalists and Restorers who preach up almost as 
if it were an express duty, that of refashioning our architecture alto- 
gether,—of discarding cvery other style of the art, except that which 
prevailed prior to, or just about the time of the Reformation; and of 
employing this last on every occasion and forall sorts of purposes, both 
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in town and in country. This is so egregiously preposterous—so 
thoroughly impracticable, that to offer objections to its being done 
would be a waste of words. Suflice it to observe that however defi- 
cient it may be in “the expression of faith and of country,” our pre- 
sent domestic style is upon the whole far more of a piece with our 
actual habits and ideas than would be the antiquated black-letter 
fashions which ave so outrageously cried up by Welby Pugin. — 

Even in regard to Church Architecture, if a fresh impulse is now 
to be given to it, it must be not so much by scrupulously copying an- 
cient precedent and patterns, as by studying them artistically for tue 
purpose of modifying such examples so as best toadapt them to actual 
and altered circumstances. Instead of this, the Camdenists would 
enforce literal’sm—a plodding-observanee of canonical etiquette in 
ecclesiastical architecture, which, in their opinion, is to be principally 
attended to, and makes ample amends for all deficiencies in other re- 
spects. They seem to make Precedent and Symbolism the very 
Alpha and Omega of their architectural creed, and to inerge all criti- 
cism—all æsthetie considerations in them alone, as if they operated 
with the power of some holy charm and sanctifying spell. Great as 
is the horror of Paganism which the Camdenists profess to entertain, 
as good Cbristians, they feel no reluctance, as Protestants, to revert 
to practices which now look very much like the remains of Popish 
superstitions, Their so-called Ecc/esiology busies itself most curiously 
about such orthodox matters as orientatioo, couplets, triplets, rood- 
lofts, candlesticks, vestments, church-furniture, and even church 
needlework, as if “ tromperie” of that kind conduced to edification, 
or insured purity of doctrine. Pity! that nothing has yet been said 
as to the extra-ecclesiastical purpose to which a Vestry may be turned 
by being made to do double duty, serving the reverend person or parson 
himself as a business-room or office on week-days. That such has 
been the case before now, we well know from our own experience, 
having attended by appointment on a reverend Doctor, in tlic vestry 
of his chureh, then and there to discuss some matters of literary busi- 
ness ;—the upshot of which proved that promises made ina church 
are very much like promises made elsewhere. 

Whatever be the intent, or ultimately the effect of the ecclesiologi- 
cal fancies whieh the Camdenists exhort us with so mach uncffor to 
observe, and would so bigottedly compel us to believe,—whether they 
ought or not to be met by a “ No-Popery” ery, the “ No-Paganism”’ 
ery now raised by that party is very needless alarm. As well might 
they warn us against Judaism or Mahometanism, at the present day, 
as against Paganism. We are, no doubt, more familiar with the last, 
but not at all as connected with any religious sentiment or creed, 
therefore its orthodoxy or heresy is altogether ont of the question. 
For the degree and kind of Paganism, too, which exists among us in 
relationship to art, we are indebted to those who make classical, alias 
pagan literature and antiquities so very considerable a portion of a 
liberal education—both an indispensable one, and the prime one. A 
stringer utterly unacquainted with European civilization, might rea- 
sonably enough suppose that the writings of the pagan ancients were 
our sacred books, so great is the veneration with which they are 
spoken of, and the pains taken to indoctrinate youth in the study of 
them, from their tenderest years. Instead of being restrained by 
scruples of auy kind—moral or religious, as to the impropriety and 
danger of familiarizing unformed and susceptible minds with pagan 
fancies and pagan principles,—with the detestable impurity, the gro- 
velling brntality, and the fiendish ferocity, which distinguish the 
deities and heroes of heathen mythology, —and which, to express our- 
selves in the very mildest terms, are eminently Anti-Christian,—the 
pious instructors of youth seem to consider a knowledge of the classics 
the basis of all knowledge, and as something that cannot by any possi- 
bility be too highly extolled, or too diligently applied to, insomuch 
that a proficiency in such studies is termed learning, par excellence. 
Of late yeurs, indeed, the world have discovered that there is other 
knowledge, and some have ventured to speak rather disparagingly of 
the system of education pursued at Eton and Westminster and other 
schools of that grade, as tending very little to either the intellectual 
or the moral improvement of the pupils. But it was reserved for the 
Camdenists to aim a parricidal blow at their Alma Mater, by fiercely 
denouncing Paganism, and therefore by implication calling that worthy 
Old Lady, no better than an old Jezabel, who together with her no less 
wortliy sister of Oxford, does all she can to keep the spirit of Pagan- 
ism alive in a Christian land. : 

If any thing derived from, partaking of, or in any way associated 
with Paganism, is to be tolerated at all, surely the most innocent, the 
teast dangerous, and least exceptionable form in which it can be now 
admitted, is that of architecture. Nevertheless, it is precisely this 
which the Camdenists mike their scape-goat, making it to bear all 
the iniquities of Paganism. In all other respects, the Camdenists, 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 215 


~ 


please. It is only Greek and Roman columns and pediments which 
excite their holy horror, and are accordingly put into their Index Ex- 
purgutorius, as unpardonably heretical and Anti-Christian. Such is 
the meek theological hatred which they entertain against classi- 
cal architecture and every style derived from it, that they would 
fairly extirpate it, and blot it ont from recollection altogether, 
by prohibiting the very study of it. Could they have their own 
orthodox way, they would establish a censorship over the archi- 
tectural press and allow nothing to be published except what related 
to Gothic Architecture and that alone, and perhaps not even on that 
unless the writer entertained precisely the same views as themselves, 
and treated the subject with all due unction. That this is something 
more than a gratuitous conjecture on our part, is tolerably obvious 
from their organ, the Ecclesiclogist having treated as a high misde- 
meanour the insertion of other articles than upon Gothic architecture, 
in Weale’s * Quarterly Papers.” Did the title of that publication im- 
ply that it was intended to be exclusively on the subject of so-called 
Christian architecture, there would have been some grounds for the 
complaint, whereas, since it does not, some may think that Gothic ob- 
tains more than its fair share of attention. Another complaint on the 
part of the Eccesiologist is, that all the articles are not written in the 
same tone, and do not advocate tle same opinions, although they 
proceed from different pens ;—a rather curious accusation seeing that 
the most orthodox High-church reviews do not scruple to allow them- 
selves the utmost latitude us to variety of subjects and the mode of 
treating them, for it is by no means unusual to find a heavy article of 
polemical divinity immediately followed by one on the “Novels of the 
Season,” and a dissertation on the Poor Laws or Political Economy 
succeeded by a sprightly paper on the Opera, or on Cookery. 

The Camdenists, however, are most orthodoxly and virtuously in- 
tolerant, and we sincerely rejoice that such is the case, because now 
their narrow-minded bigotry altogether overleaps its mark, and must 
cause them to be regarded as canting enthusiasts and fanatics, and to 
be looked npon with suspicion by those who might else give them 
credit for being actuated by a sincere love of art. If not their sin- 
cerity, they certainly do leave their moral courage to be questioned, 
for else they would show themselves in earnest by boldly attacking the 
architectural heresy they affect to deplore, in its head -quarters, whereas 
their valour now seems to be of that sort whose better part is discre- 
tion. They are of that godly race who are never scandalized at wick- 
edness when it bappens to sit in high places; who are “shocked and 
amazed” at the iniquity of an old woman's selling apples on a Sun- 
day, but can wink at the doings of noble and honourable Sabbath- 
breakers. Since the Camdenists claim for themselves indisputable 
authority, let them assert it boldly, without respect to persons or re- 
gard to consequences. Instead of snarling at petty offenders whose 
dulness must counteract the “ mischievousness” of their opinions, and 
who are therefore hardly worth powder and shot, let them hurl the 
thunderbolt of their godly ire against the nurseries of Paganism— 
against Academies and Professors, against galleries and museums 
where the spoils of Pagan art are treasured up by an enthusiasm no 
less besotted than profane—in their opinion at least—as precious re- 
lies. Let them publicly excommunicate Athenian Stuart and Athenian 
Elgin; let them sentence the works of Pausanlas and Vitruvius, of 
Winckelmann and Visconti, to the flames, let them denounce Jones 
and Wren as apostates and arch-heresiarchs. Let their motto be 
Delenda est Carthago : let them bravely assault the citadel of Pagan- 
ism, exterminate its garrison, and raze its foundations. In their sub- 
lime wrath, as Champions of the Faith, let them spare no one, nor 
tolerate anv thing connected with the udverse cause. Soldiers of the 
Cburch Militant, let them not quail at the sight of that hydra Pagan- 
ism, which is not to be slain by lopping off its heads one by one, but 
by stabbing it in its vitals. Not even the semblance of Paganism 
ought to be tolerated in any shape among a Christian people: it must 
be expelled not only from our churches but our houses; not orly from 
our museums, but our drawing-rooms. Wedgewood’s pagan pottery, 
and Hope’s heathen furniture, must be destroyed; casts from the 
antique must no longer be permitted; plaster of Paris must no longer 
be employed in manufacturing miniature Apollos and Venusses as 
ornaments for chimney-pieces, but the ltalian boys may now return to 
their former innocent trade of hawking about poll-parrots. Adieu to 
Anacreontic poetry, Pindaric odes, Bacchanalian songs—to Cupids 
and Hymeneal Altars,-to gallant Sons of Murs, and Sons of Neptune, 
and to all the pagan slang of the newspapers. Certes! there is a 
pretty Augean stable for them to cleanse out, if the Camdenists intend 
to sweep away all that according to their opinion partakes of Pa- 
ganisin. 

Luckily for their credit, they do not purpose to engage in any such 
herenlean task: we have their permission—at least their examples 
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and shun all similitude of it, when it presents itself ip the terribly 
profane and pestilential character of Architecture. 

Of course, Camdenists are at liberty to entertain and maintaia their 
own opinions; and if they really think that they are at this time of 
day promoting the cause of religion by endeavouring to bring symbol- 
ism again into vogue, and by busying themselves about trivial exter- 
nal formalities, as if they were not less than matters of vital import- 
ance; they stand excused foro conscientie, however ridiculous and 
extravagant their devout fancies may appear in the eyes of the 
world. But they greatly exceed such liberty when they actually band 
aod confederate together for the purpose of assuming to themselves a 
positive, direct, and irresponsible control over Architecture and those 
who make it their profession ;—when they form themselves into a 
HOLY ALLIANCE, invested, it would seem, with despotic authority ; 
—when they erect themselves into a formidable tribunal from which 
there is to be no appeal,—and when not satisfied with recommending 
Gothic Architecture for its own merits, they insist not ouly upon our 
admiring that, but upon hating and detesting every other style of the 
art. [In order to terrify into submission thuse whom their arguments 
fail to convince, they resort to the ultima ratio of their Holy {nquisi- 
tion—the terrible charge of “ Paganism,” and denounce all those wha 
differ in opinion from them, as little better than apostates, infidels, and 
scoffers. : 

Although it may serve to scare old women, to talk of Paganism-in 
Architecture as if there was something actually profane and unholy in 
employing a style of the art which has descended to us from pagan 
Greece and Rome, is mere paltering with words ahd names; and as 
argument is most contemptible, and disingenuous, most jesuitical, and 
hypocritical ;—of a certainty it is ludicrously inconsistent on the part 
of those who Aug Paganism with such unholy fervour as they do, when 
forgetting their own legitimate orthodoxy, they take for their favourite 
dozy, that very same Paganism ouly in a different dress. Still to give 
the Camdenists their due, they are sufficiently consistent in one re- 
spect, for while they labour to revive and re-instate among us the 
recondite architectural mysticism, and ecclesiological etiquette of our 
forefathers, they themselves display all the bigotry of Monkish times, 
and a spirit worthy of the Dark Ages. ; 


OBSERVATIONS ON ARCHITECTS AND ARCHITECTURE. 


By Henry Futton, M.D. 
No. 10. 


It has been said that “architecture is a creation of the mind,” the 
sister arts have subjects and models in nature, but architecture is 
almost entirely dependent on invention. The accounts which we 
have of the paintings of the Greeks raise them in our estimation; in 
their sculptures which time has left us, our admiration is still more 
excited, and in them we realise the perfection of art, which the page 
of history alone would fail to convey to ns. But still it is in the ruins 
of their temples that we read the lesson of a people’s greatness. Let 
us ask ourselves the question, what will posterity conceive of us, 
judging of us merely by the architectural monuments of the age ? 
When onr railroads and our numerous improvements in science and 
arts shall be mentioned with honour, a blank must be left for our 
achievements in architecture. But it is easier to foresee all this than 
to furnish a remedy. 

When a knowledge of the art was confined to the Freemasons, and 
the people for whom they constructed must have been incapable of 
appreciating its beauties, a certain esprit du corps, or perhaps we 
should rather say esprit des arfs, existed, which produced the happiest 
effects. Would that something of this mind existed amongst archi- 
tects of the present day; and that even although they might combine 
and confederate to keep all the knowledge and information in their 
own body, still that they would let us feel that knowledge and infor- 
mation really did exist, and that their works were fit to be handed 
down to posterity to show the proficiency of this age in architecture 
as well as the other branches of science and art. 

It must be admitted that the architects are few in number who have 
the opportunity of erecting large edifices; but still even in erections 
of the smallest description, and of every day occurrence, the architect 
can show what he is capable of doing, had he a more extended field 
of operation—but what is the fact ? if the edifice be on a small scale, 
he too often makes it also trifling in character and insignificant in de- 
tail; and if the scale be large, as in the National Gallery, it is merely 
a maltiplication of trifling parts, shewing that he is nnable to conceive 
any thing grand or noble on any scale whatever. Few are the archi- 
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tectural features in London, at least in the Greek style or its imme- 
diate derivatives, which exhibit the character of nobleness and gran- 
deur. Mr. Rennie’s three bridges are every way worthy of admira- 
tion, but they are rather the works of an engineer than an architect. 
We may mention Mr. Barry’s cornicione on the Reform Club House, 
Mr. Hardwick’s London Terminus of the Birmingham Railway, Mr. 
Wilkins’ portico of the London University, and Mr. Tite’s of the 
Royal Exchange, and a work of much less importance, yet still show- 
ing considerable good taste, Mr. G. Smith’s facade of the New Corn 
Exchange in Mark Lane. There may be other works io the horizontal 
styles which I overlook in the crowd of paltry, tasty, tawdry erections 
of the Palladio-Vitrnvian school, or the cold, stiff productious à la 
Smirke. Wax figure workers copy nature, yet their copies are not 
pleasing; the Greeks unable, Pygmalion-like, to give life to the pro- 
ductions of the ‘chisel, compensated for the deficiency by an ideal 
beauty which is not to be found in the model; the compositions of the 
Smirke school hold the same place in the scale which characterise 
those of the wax worker—they want the life or beau ideal of the 
origival, if 1 may so express it, they are mere copies, above censure 
perhaps, but certainly below praise. 

But although the bold cornicione of the Reform Club merits unqua- 
lified approbation, yet it covers a multitude of sins; and the misfor- 
tune is, that these architectural peccadilloes having been perpetrated 
by the great Mr. Barry, all the little Messrs. Barry will follow in his 
wake, aod as men are more apt to copy the vices than inclined to 
imitate the virtues of others, we shiall have little columns, little pedi- 
ments, little pulvinated friezes, and vile, ugly little balusters, to the 
end of the chapter, all because by such devices has the Reform Club 
been ornamented, and it is to be teared that little use will be made as 
a precedent of the redeeming feature, the noble cornice. Of Mr. 
Barry’s designs for the Houses of Parliament as yetit is hard to judge, 
the scale of the drawings is necessarily so small; but the fact of his 
having the courage to introduce so bold a cornice, as well as the style 
for the Houses of Parliament admitting of a combination of trifling 
parts, and therefore more likely to prove successful io modern hands, 
gives us great promise, which I trust may not be disappointed, not- 
withstanding fears have been expressed on the subject. 

The Railway Terminus is a specimen of good taste for this or any 
other age, aud although there is nothing of novelty in the design itself, 
yet the taste and ingenuity of its architect are not, on that account, to 
be less highly appreciated. In one sense it is altogether new, it pre- 
sents us with a successful adaptation of an ancient model, the Pro- 
pylza, to modern use, and I trust that long after the hard of time shall 
have swept away the rubbish which ornaments our metropolis, this * 
terminus shall stand a monument to the fame of Mr. Hardwick. In 
this example, the exception as regards the number of triglyphs has 
been followed, and perhaps justifiably so, as sufficient breadth might 
not otherwise have been obtained in the composition with only two 
columns in antis, and the aerial effect of it as a detached structure aud 
mere screen, render the introduction of the additional one on the 
centre intercolumniation, less objectionable than it would be io any 
other case. Still it is the exception, not the rule. It should be men- 
tioned that for this structure, so creditable to the architect and the 
directors of (I believe) the best conducted railway in the kingdom, 
that there was no competition. 

But the cry is still for something new, and even Candidus, with whose 
views on many points tnine so much coincide, talks (if memory serves 
me right) of things being stereotyped without stopping to draw a 
proper distinction. 1 think the cry should rather be for something 
good, which in itself (as in Mr. Hardwick’s Terminus) would be some- 
thing new: and as soon as we are satiated with good examples, then 
there is no doubt af our appetite for wholesome variety being duly 
gratified. For my part I would rather see good architecture cover 
the leagth and breadth of the land than any novelty which the most 
exuberant fancy could suggest, if deficient of that quality. It was the 
love of novelty which occasioned the decline and fall of architecture, 
and it is not by the same means it is to be restored again. In other 
things as well as architecture, a longing after novelty irrespective of 
intrinsic merit indicates a diseased state of mind, which is increased 
by a supply of the food it desires. When good taste, which in many 
respects with us is yet in its infancy, shall have arrived at manhood, 
then, but not till then, shall we be able to appreciate novelty without 
the danger of being dazzled by its meretricious charms: in the mean 
time the production or reproduction (if you will) of such works as 
this Terminus, will do more towards placing architects and architec- 
ture in a proper position in the scale of public estimation than all the 
works of all the ancient and modern Palladios, Inigo Joneses, Wrens, 
and Chamberses put together. 

The porticos both of the University and the New Exchange preseut 
a goodly array of columns in front, but they.want the depth and 
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solidity of the ancient phalanx, so mucli to be admired in the Pantheon 
of Agrippa, and which might and should be attended to in the portico 
of the British Museum, as pointed out in Observation No. 3, vol. VI. 
of this Journal. 

Our knowledge of the facade of the New Corn Exchange extends 
no further than the view given of it in Mr. Leeds’ Illustrations of the 
Buildings of London (a work by the way we sliould rejoice to see con- 
tinued), but we promise ourselves much gratification by a pilgrimage 
to Mark Lane to see the reality. Mr. Smith appears to have been 
very happy in selecting a substitute for triglyphs ; but over the inter- 
val pilaster of the coupled or rather grouped ante, which flank the 
four angles of the wings, there is none, nor could there well be ; there- 
fore, they ought, for the sake of uniformity, to have been omitted in 
the centre of the wings altogether, and some appropriate piece of 
sculpture should have been 1otroduced on the frieze instead. The 
Roman und not the preferable Greek method of arranging the orna- 
ment at the angles of the frieze has in this case been pursued— 
still it is a chaste and beautiful composition. 

MI. It is indisputable that all knowledge of the priociples of taste in 
architecture can no longer, like tbe secret of the Freemasons, be con- 
fined to the craft; men will now think for themselves, and unless 
guided in the right course, most probably think erroneously. On the 
profession it must depend to give a proper bias to public taste. 
Why does not the British Institute stand forward in the cause, and, 
instead cf making a collection of the works of Vitruvius (which it 
would have been well for good taste had his works never been dis- 
covered) give the public a popular guide to instruct students, just as 
far and no further, than would be necessary to ground a perception of 
the beauties of architecture. This field in. architectural literature is 
almost untrodden, and promises a rich and abundant harvest. Of all 
the works which we have of this description, Mr. Hosking’s Treatise 
is the best, but it does not go far enough for the purpose. If that 
accomplished architect could be persuaded to remodel it on a more 
extended scale, the work could not be undertaken by one better qua- 
lified ; of which, in the treatise alluded to, he has given ample proof. 

Ill. 1 fear that a glorious opportunity may be lost in the facade of 
the British Museum. 1 don’t know how it is, but the tone (as painters 
would say,) of Sir Robert Smirke’s compositions is cold, the Post 
Office for instance—this does not occur in the facade of the Terminus, 
already alluded to in this paper. I think it must partly arise (thongh 
not in the case of the Post Office,) from the columns not being fluted, 
and the absence of sculpture on the frieze; indeed, it would be better 
to omit columus altogether unless they can be fluted. It is worthy of 
observation that in a drawing the want of flutiug is not felt, as the 
draughtsman can easily give shade enough to the picture, but which 
shall in vain be looked for in the solid. Io this respect models have 
a great advantage over drawings, more particnlarly with those who 
prafess “to understand nothing of architecture ;” and, unfortunately, 
committees of selection are for the most part composed of professors 
of the science of ignorance, men perfectly innocent of any knowledge 
of the subject on which they are called to sit in judgment. Sir Robert 
himself who is attacked from all quarters on account of the Museum, 
if deficient in the talent of pleasing, has at least, it must be admitted, 
like Lord Burleigh, a great talent [or silence. 

Clonmore, Dublin, 

June, 1841. 


MR. BARRY—THE LORDS, anp tut PARLIAMENT HOUSES. 


Mr. Cuanres Barry, the Architect of the New Houses of Parlia- 
ment, has it seems, incurred the displeasure of some members of the 
Upper House of the Legislature, and for aught we know, of some of 
the Lower One also, on the subject of some matters connected with 
this building. For the greater part of five days has be been subjected 
to the trying ordeal of a Select Committee of the House of Lords, ap- 
pointed to inquire into the progress of the works. 

The complaint against Mr. Barry would appear to be generally 
comprised under three heads: first, they are impatient for the com- 
pletion of their house, and seem to think that if a proper number of 
workmen were employed in the various departiments connected with 
the fitting up of the ivterior, that they would be able to sit in it by 
the nest Session of Parliament. Secondly, they have taken objection 
to various details connected with the internal arrangements of the 
building, more immediately connected with their own portion of it, 
which they alleged involved considerable deviations from the original 
plan; and thirdly, they came to the conclusion that Mr. Barry had not 
authority for those alterations. 
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After a careful perusal of all the evidence given upon that commit- 
tee, we confess we think Mr. Barry has fully justified himself for all 
he bas done—has successfully defended all the interior details which 
subsequent circumstances had caused to be introduced, and though 
the Committee came to a resolution to the contrary, we say it with 
much respect, established that he had sufficient authority for the cer- 
tain modifications, additions and alterations, made in the plan now 
being carried into execution. 

With regard to the question of time, it was said that their lordships 
might use their chamber next February, but it could only be done with 
temporary fittings, which as they could not be ultimately used in the 
final completion of the interior, would be so much additional expense. 
The great quantity of rich wood carving that was to be done by hand 
tendered it difficult to procure a sufficient number of skilful workmen 
to execute it as expeditiously as it was considered it might be done, 
and besides a good deal of time was necess:ry to complete the draw- 
ings and designs for this interior decoration, it was inexpedient to 
harry that part of the work. And it is rather a curious illustration of 
the contradictory mode by which humanity will sometimes endeavour 
to accomplish a direct object, that notwithstanding their impatience 
to have their house finished, the very proceeding of this committee 
have considerably retarded the building, a number of hands having 
been discontinued in consequence of some contemplated alterations 
which their lordships intended to make, and which, if earried into 
execution, would require a total change in the ornamental designs for 
the proposed internal decorations. So much for the question of time 
and expedition. 

Now with reference to the charge of making deviations from the 
original plan, without authority, it will tend to make such extracts of 
the evidence as we may hereafter lay before our readers, more intelli- 
gible, to enter into a brief preliminary history of this original plan, 
which from all that subsequently occurred, must be admitted now to 
possess but a very shadowy sort of existence, and also a very vague 
sort of indictment upon which to found any accusation. 

After the memorable conflagration which rendered it necessary to 
erect anew edifice for the legislative business of this empire, aud 
when a site had been fixed upon, a commission was appointed to 
examine the various plans that might be submitted to it, and to select 
one from the same. Of the various plans contributed by the competi- 
tors for the building of the New Houses of Parliament, Mr. Barry’s 
design was the one finally approved of. It is not easy to'trace the 
complicated history of this orignal plan, through all its stages, but 
we will endeavour to be as clear upon the subject as we can, The 
area of this plan which at first only comprized an extent of 54 acres, 
was afterwards increased to 74 acres, ard a great deal of additional 
accommodation for various public offices not contemplated at the com- 
mencement, wus required to be provided. In addition to this, the 
application also of the new and approved system of warming and ven- 
ti.atiog, invented by Dr. Reid, was to be introduced; and subsequently 
a further consideration was to be entertained with respect to the ren- 
dering of the New Houses auxiliary to the encouragement and effec- 
tive display of works connected withthe Fine Arts. All these ulterior 
matters necessarily and naturally led to great subsequent changes in 
the carrying out of the details of the plan; and as during the progress 
of these works, a throne changed its occupant, governments were going 
in and out,—public departments altering their heads—commissions 
terminating, committees of parliament non-existent, it was not we 
think just to expect that Mr. Barry should be ruoning about here and 
there, consulting perhaps inexperienced or incompetent individuals as 
to the details of the plan which he was carrying out, exercising the 
discretion which he believed, and which ought to be left in his bands, 
to the best of his judgment and ability, and still however keeping in 
view the main features and leading principles of the plan subsequently 
sanctioned by Parliament. However, we do not by any means wisli to 
convey that he did uot consult the competent authorities when it was 
necessary—for he did do so, and furnished them with special estimates 
of any new alteration that was generally ordered. But we contend for 
it, he was substantially right in reserving to himself the conception 
and execution of the details. As he observes himself in a statement 
he made to the Committee, and which we shall furnish by and bye, he 
alone would be responsible for anything faulty in the building when 
completed, and that in his opinion all great works were brought to a 
proper termination only on an individual responsibility. 

On tne first day of his examination before the Committee, which 
was the 2Ist of March last, Mr. Barry having said that the house might 
be ready for their Lordships, but with temporary fittings, by the tol- 
lowing February, proceeded to apprize them that he expected the 
works would be ready fur the iron roof in about six weeks fiom that 
time, aud that they would be covered in in six weeks more; the ceil- 
ing was to be of painted deal with a fire-provf flooring abuve. There 
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never had been any intention of having an iron ceiling in consequence 
of the great weight, and not being so-good for hearing. 

The Committee then began to question him with respect to the de- 
tails of the interior, and particularly on the subject of a preat apart- 
ment proposed to be called the Victoria Gallery, to which some of 
their Lordships expressed considerable objection, in the following 
terms :— 

You have put two side galleries inside ?— Yes. 

Do you apprehend that there would be aoy thing unsightly in the height 
of the wall not being broken by the gallery ? Is it for ornament or for use ? 
—lt is for the purpose of getting the required accommodation within the 
walls of the building, and to assist the voice of speakers on the floor of the 
house. 

Without the galleries, how many peers could he accommodated on the 
floar ?—I1 can answer that question by a reference to the plan. This is a 
plan of the ground floor of the house (producing the same), which will be 
entirely devoted to the accommodation of the peers, and the number which 
can be accommadated, according to the arrangement of the sittings there 
shown, will be 310. The original instructions were for 300. 

Suppasing there is room for 300 members on the floor, at the allowance of 
two feet for each member, crowding their lordships a little, how many more 
would the same space hold without any very great inconvenience ?—Perhaps 
fifty or sixty more. lf on those benches where I have provided for seven 
sittings yon were to consider them to be for eight, that alteration alooe 
would accommodate forty more. 

Was it determined that there should be a gallery simply for the sake of the 
plan, or was it not determined that there should he a gallery on account of 
the sound ?—No; I do not think that sound was in the first instance a con- 
sideration ia adopting them ; but l do think they would assist the voice of 
speakers upon the floor of the honse very materially. 

How far do you propose the projection of the floor of the gallery to ex- 
tend ?—It would he about three feet beyond the line of the wall. 

Ilow many of these benches will it cover over ?—Only one. 

Will it not add to the appearance of the room as a deliberative chamber to 
bave a gallery ?—l think so; it will dimioish what would otherwise be an 
excessive height below the windows. 

If you were to remove that gallery you would require to change the orna- 
ments of the wall ?—Entirely; it would involve an entire change of the in- 
ternal design. ' 

The committee wish to call your attention to the plan of the Victoria gal- 
lery, which, according to the present plan, opens directly to the House of 
Lords, and the house opens into that. Now several of their lordships think 
that there will he great inconvenience in such an arrangement, in consequence 
of the necessity of having this gallery always lighted and heated to the same 
temperature as the house, if there is no intermediate lobby ; and the com- 
mitte wish to know from you what evil there would be in making a perma- 
nent separation of the gallery, by a continuation of the corridor across the 
end of the gallery ?—-Under any circumstances I imagine it would be neces- 
sary to heat this gallery, because as it is proposed to make it the chief place 
for paintings, it would be necessary always to keep it heated. As to light- 
ing, if it was merely for the purpose of passing across it there would be no 
difficulty, for by means of candelabra placed across the end of the gallery it 
might be made light enough for passing from one corridor to the other with- 
out lighting the whole space. I would, however, beg to say, that any screen 
placed across the end of the gallery would very much injure the effect and 
importance of the raom. 

The dimensions are 120 feet by 45 ?—They are. 

Do you see any objection to having the entrance for the Queen hy West- 
minster Hall ?—The only objection that might be urged wonld be,.the great 
distance that the Queen would have to walk from the entrance in New 
Palace Yard to the house. 

There would be no other difficulty ?—I am nat aware of any other difti- 
culty. 

In what manner do you propose to secure the throne from the draught 
that would come in from the Victoria gallery ?—The door at the hack of the 
throne, as proposed, would only he opened when the Queen came ta the 
house. It would not be one of the ordinary entrances to the house. 

Supposing the gallery remains without a lobby behind the throne, would 
not the air from that gallery, if it he not heated, circulate through the pas- 
sages so as to enter the ordinary doors of approach to the house ?—I should 
say not. 

Would it not be constantly open ?—The door at the back of the throne 
wonld be constantly closed. 

Is your reason for supposing that the cold air in this great hall, if it were 
not heated, would uot affect the house through the doors of entrance, only 
that it is cut off from the passages to the house hy folding doors ?—The tem- 
perature of the bouse would not, I think, he aifected by the temperature of 
the Victoria hall, in consequence of two pairs of intervening folding doors at 
a considerable distance from cach other. 


After observing that it was not yet decided on whether the painting 
of the walls was to be in oils or frescos, and giving bis opinion as to the 
degree of temperature necessary to preserve either, the examination 
is then directed to the subject of warming and ventilating of the build- 
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ing, which is not very interesting to the general reader, and then the 
question of expediting the preparation of the fittings is thus pursued: 


As to fitting up the seats, the seats in the plao are divided into forty, each 
of which is fourteen feet long ?— Yes. 

Each of these seats will be made separately ?— Yes. 

Then if one could he finished by tle lst of next February, could not the 
whole forty ?—Yes ; if a sutticient number of skilful hands can be found, 
unquestionably they might. The Committee will very soon have an oppar- 
tunity of secing the specimens of the carving that have been delivered for 
exhibition in St. James’s Street, and they will then be better ahle to judge. 

In the same way with respect to the doors; the doors will be folding doors, 
will they not ?—Yes. 

Then, in the same way, if a proper number of hands were employed, if 
one door could he done, the whole might be done, by the first of next Feb- 
rnary ?—Yes; if a sufficient number of skilful hands could be procured. 

How many doors will there be to the house ?—Five double doors on the 
floor of the house, hesides tbe door at the back of the throne. 

And there are some more in the surrounding corridors ?—Yes; as many 
more at the least, in the surrounding corridors and galleries. 

Do you think it would not be possible to find a sufficient number of skilful 
hands for the execution of those works by the lst of next February ?—Yes ; 
l think it is possible they might he execnted before the month of February 
next, 

Have you a drawing of the doors ?>—No. 

Have ycu a section of the interior of the house ?—No. 1 thought it quite 
unnecessary to bring it, as the model is hefore the committee. 

You are talking of the lower part of the house. We have neither a sec- 
tion, nor.is it in the plan?—That I could show the committee when the 
drawings are completed, which will be the case, I expect, in about a fort- 
night or three weeks. But if the committee are thinking of any alteration 
in the design of the house it would be better to defer going on with these 
drawings. 

Are the committee to take the plan as exactly what is intended ?—As far 
as it goes, they are. After Easter I shall he in a condition to lay before the 
committee, I hope, the whole of the details of the fittings of the house; but L 
cannot undertake to be responsible that they will be ready by next February. 
All I can say is, that no effort shall be wanting on my part in expediting 
them, and l am in great hopes that by the month of February they will be 
all ready; but they will take a considerable time to fix. 


And so ended the proceedings of the Committee for their first day’s 
meeting,—and it must be apparent to any that their object of expe- 
ditiag the works is not likely ta be the result of their Lordships’ efforts, 
namely the 24th of April. 

On the second day of the meeting of the Committee, one of its own 
members Lord Sadely, a nobleman of considerable experience and 
taste in architectural matters, was examined at some length. Having 
said that as one of the original Commissioners appointed to decide 
upon the plans sent in for their approval, he had made himself master 
of the details of that of Mr. Barry, so far as the House of Lords was 
concerned. In the opening part of his evidence he speaks as follows, 
and his observations require no comment with respect to the posi- 
tien of the architect, ‘and I must observe, in jnstice to Mr. Barry, 
that it never was dhe idea, the expectation, or the wish of the Commis- 
sioners that Mr. Barry should be confined to the plan that was approved 
of, because jn our report, although we stated that the plan of Mr. Barry, 
as a design altogether, was one that we inost approved of, yet still we 
knew full well that it was susceptible of great improvement, and we 
recommended to the Crown, that some alterations should be made, 
which in consequence were adopted, and they were of trifling im- 
portanee.” 


Was it in your recommendation that alterations implying alterations of 
the plan, should be made without any reference to you for your approval ? 
—Certainly not. 

Was it your intention that these improvements shon!d be submitted to 
you severally ?—I can hardly say that we knew nothing of the plan, from the 
moment the alterations alluded to were made—we were from office from the 
time our repart was made. 


From this ıt will be tolerably clear that Mr. Barry could not be ex- 
pected to look about for individuals to consuit as to all the details of 
such alterations and additions, and increased accommodation as were 
ordered to be made, even supposing he thought he could meet any 
one as capable of properly arranging and considering them as himself, 
which was by no means likely. 

The noble Lord then proceeded to read to the Committee extracts 
from the evidence given before a Committee of the House of Com- 
mons by himself and others of the Commissioners, in explanation of 
these reasons for selecting Mr. Barry’s plan in preference to any of 
three others also submitted to them, and showing that the Committee 
were unanimous in that selection, at the same time that they thought 
some improvements might be made in ite The only objection which 
he saw in that plan was to the Victoria Tower, into which he thought 
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it next to impossible, for the great state carriage to pass without great 
inconvenience, then turn round a pillar, and then out by the southern 
gateway. That portion, however, had been since materially altered, 
but then a great increase of area had been added to the site. 

Lord Sudeley’s examination is then continued as follows, and it will 
be seen that he states at length all his objections to the plan as it at 
present exists. 

Then your objection to what has been done is, not that there has been an 
alteration, but that that alteration, considering tbe increase of area, has not 
been suflicieotly effectual to accomplish its purpose ?—Yes. I object to the 
present plan, because I think it is not ncarly so good a plan as the one befnre 
you; and, secondly, I object to it because the architect has not carried out 
his own idea in the best possible manner. But perhaps I had better now ex- 
plain the second plan, taken from the Illustrated London News, and which 
is now being carried into execution. The committee now perceive tbat the 
Queen will enter the Victoria” Tower preciscly as she did in the former plan, 
but, instead of going round a pillar, the royal carriage will now pass through 
the tower, and under the Queen’s robing room, into the royal court. Your 
lordships will recollect that the plan before you is not that of the basement, 
but the principal floor. The royal carriage drives through the tower, the 
Queen is set down on the left-hand side, and ascends a flight of nine steps to 
the first landing; she then ascends three steps to the second landing, when, 
turniog to the right, she las to ascend a further flight of twenty-five or 
twenty-six steps into the lobby; from the lobby she enters the Victoria gal- 
lery, and thence into the robing room on the right, and from the robing 
room proceeds throngh the Victoria gallery to the House of Lords. Such is 
the present plan of Mr, Barry executing at this moment. Now my objection 
is ta every part of this plan except the tower, which is very much improved. 
But I leave it to your lordships to consider whether the stairs is a fitting one. 
even fora common mansion. An ascent of five or six and twenty flyers 
without any landing is inconvenient, and any thing but ornamental. Your 
lordships can scarcely supply any instance of that in any mansion where ap- 
pearance has heen studied. 

Are the steps six inches ?—Six inch steps, as I am informed; but if they 
were four anf a half, or five, I should still object to it. I am not aware of 
„any instance of a mansion in which ease, beauty, or convenience has been 
considered where there is any such objectionable ascent to be met with. 

Would it be practicable to alter this >—I will show the committee pre- 
sently that in my opinion it is. My next objection is, that in the lobby, on 
looking at the plan, you will observe that in the centre of it there is a pillar, 
intended for groining the ceiling ; at least I presume so. If a line is drawn 
from the centre of the stairs to the centre of the door it will be seen that 
the pillar stands directly io the way of the peers’ approach. I now come to 
the Victoria gallery itself. I object to the Victoria gallery on several ac- 
counts. There was a gallery, but that was of very different character; that 
was literally a gallery: whereas I contend that this is neither one thing nor 
the other. It is too short for a gallery in proportion to its width, and it is 
too long for a hall. Therefore, as a matter of taste, I object to its propor- 
tions. But that is not the only objection. It deprives the Queen of her 
robing room immediately adjoining the House of Lords. Another very im- 
portant point is, that in consequence of this gallery there will be a con- 
tinuous roof from the Honse of Lords to Little Abingdon Street. The roof 
will be from 90 to 100 feet in leigt; contrary to Mr. Barry's own princi- 
ple, as stated in his prospectns or paper which he delivered with his plan ; 
for he there observes tbat he has carried up the houses of parliament greatly 
above all the rest of the bnildings, for the benefit of air and light. Now I 
need not observe to yonr lordships, that both the light is obstrueted and the 
air is impeded by this arrangement. Besides, we shall be deprived at one 
ead of the Hnnse of Lords of the power of lighting it, if it should be required. 
Then, as I before observed, the Queen is deprived of her robing room imme- 
diately behind the Honse of Lord; the very situation which Mr. Barry him- 
self by his former plan recommends that it should be placed, but which has 
since been altered. In fact, as it appears to me, everything has been sacri- 
ficed to this Victoria gallery. There is no communication whatever from 
north to south, or from east to west, except throngh this gallery. And if 
there was uo other objection to it, the circumstance that the gallery must be 
lighted and must be ventilated the same as the louse of Lords throughout 
the year, although it would otherwise be required to be used only on state 
occasions, would be a sufticient one. 

Yon are aware that it was stated by Mr. Barry that it would be necessary 
to keep up a certain temperature on account of the fresco paintings ?—If the 
buildings of the houses of Parliament are meant for the fine arts, I think then 
that Mr. Barry’s observation may be perfectly right; bnt I consider the 
houses of parliament are built for no such object; that the fine arts ought to 
be called in to embellish the houses of parliament, and that no necessary 
architectural arrangement shall be sacrificed for their display. I have now 
endeavoured to shaw the difference between the two plans, and I believe l 
have stated all the objections I have to the present one. 

Are there any other ditferences hesides those you have mentioned 2—There 
is. The plan is all re-cast. The committee will see that in my evidence, in 
answer to Sir Robert Peel, rcference is twice made to alterations that might 
take place, in addition to what the commissioners had suggested. Now the 
word “suggested” requires some explanation, because it might naturally be 
supposed that when the commissioners were suggesting some alterations, 
they might as well have suggested others as well as those they did suggest ; 
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bnt the reason was this, we confined our objections entirely to such parts of 
the elevations and the ground plan as wight be altered without any recasting 
of the plan. 

Assuming the plan to be substantially preserved?—Yes; because we 
thought we shonld do injustice to the others, if we went upon any other 
principle than that of removng actnal objections. 

You preserved in each case the principal plan, and suggested alterations in 
the detail ?—Precisely so. There is one great objection to this plan which 
does not apply to the original. Your lordships will observe that there are 
no corridors from one end of the hanse to the other along either side of the 
Victoria gallery. 

Were there in the old plan ?—There were. It may perhaps appear to be 
vanity in me to state to your lordships that I think 1 see a remedy for this 
evil. No doubt Mr. Barry could find a much better one than I can suggest. 
At the same time it is necessary, before I state what it is at all, that your 
lordships should be convinced, with me, that there is an inconvenience de- 
manding a remedy. lf you are so convinced I will lay before you a plan of 
the alteration I would suggest. (His lordship produced another plan.) The 
Victoria hall, according to this alteration, is, although not so long, in my 
Opinion a very fine room. It is 100 feet long by forty-five. 

You have made it avewedly a hall, and not a gallery >—Avowedly a hall, 
and not a gallery. 

Would yon light this Victoria hall by skylights ?—It may be done by a 
skylight, if it is necessary ; but it is unnecessary, hecause there are suficient 
means of lighting it without having recourse to any. 

You make the ascent much more gradual ?—Much more gradual; and 
there are two additional landings. 

Have you any other observation to make ?—I am not aware of any, except 
upon one point. Iam very sorry that this investigation should take place at 
the eleventh hour. These plans ought to have been settled years ago. It is 
going on nine years since the commissioners made their report. From that 
hour, until lately, I have never scen the plan. During the Easter recess I 
was anxious to see how matters stood, for as the buildings grew up I per- 
ceived that many alterations had heen made, and having obtained a copy of 
the plans, by which I became hetter acquainted with the intentions of the 
architect, the resuit of my observations 1 have laid before your lordships. I 
have only now left to state to you the situation of the work when I last 
looked over it, and to request your lordships to attend to the plan. I went 
to the top of the walls of the Victoria gallery, which are raised to the line of 
the floor of the House of Lords, the heads of the windows of which to the 
West were nearly set, and the windows to the cast going on very rapidly, 
and I have no doubt that in the course of another month we may consider 
that the walls will he fit to receive the roof. With regard to the corridor 
that immediately adjoins the house at the back of the throne, I found that 
there the springers for the groining of the roof had been set. All on the 
South side of the buildings, barring the river front, which is now roofing, is 
in the same state of forwardness; some paris of it rather more advanced 
than others. Of the staircase, I regret to say that the side walls are nearly 
up to the flooring of the Victoria gallery, and therefore if any alteration takes 
place in those stairs that part of the building mnst be taken down. 

Taken down to what extent ?—To no very great extent, and when we are 
expending near a million the cost of such an alteration is uot worth a consi- 
deration. It is, however, a great pity, that from the advanced state of the 
wark we are placed in this position, that we must either put up with what 
we consider a defect in the plan, or pay the expense which its removal may 
occasion. 


So terminated his Lordship’s examination, after which Mr. Barry 
is called in, and on being questioned with respect to the alterations 
alluded to inthe foregoing evidence, maintained that whatever had 
been done, and he admitted it had been done without consulting any 
other authority than his own judgment, had been alteration in details 
only, and that the main features and principles of the original design 
had been adhered to, but in his opinion very considerably improved. 
There had been a staircase originally as well as he could recollect, but 
not so imposing a one as that now contemplated; and there had also 
been an approach through a gallery, but such as did not deserve the 
name in comparison with the present. With respect to the distance 
of the robing room from the throne, that objection could be easily met, 
for there would be no difficulty in getting space for one at the back 
of the throne. As to the staircase of twenty-five or twenty-six steps 
in one flight, he could give instances of the same in some of the most 
celebrated palaces and buildings on the continent. Mr. Barry here 
handed in the original instructions which he received with respect to 
the interior accommodation and proportions of all the various depart- 
ments and subdivisions of the building, which he said were the only 
instructions generally that he had ever received. Then entered ne- 
cessarily inte many statistical details which would too much burden 
our columns and be totally uninteresting, 

When the Committee next assembled, three days later, Mr. Barry 
said he wished to hand in a certain document as evidence, which he 
had drawn up since the last day’s meeting, as there appeared to be 
an impression on their Lordships’ minds that he was open to censure 
for alterations made in the plan origiually adopted by Parliament. He 
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is then questioned as to the extent of ground gained from the time the 
original plan was selected, and having stated tbat it was from 54 to 7% 
acres (as we have already mentioned,) he informed the Committee 
that any departures which had taken place from the original sealed 
instruetions, were done upon the authority of Committees of both 
Houses of Parliament. 

The following was then read— 


Mr. Barry’s STATEMENT. 


“My Lords,—At my last interview with the committee, I admitted that 
alterations had been made without authority ; hut, I must beg of your lord- 
ships to bear in mind, that that admission extends merely to the mode in 
which they have been effected, as they have generally been the consequence 
of express orders received from government. Your lordships must, I am 
sure, be convinced upon reflection that the original design, recommended for 
adoption by the commissioners, for a building of such extraordinary magni- 
tude and complication of detail, as the New Palace at Westminster, could in 
the first instance (for want of ail the practical information requisite, and the 
time necessary to devote tu the study of it,) consist only of leading principles ; 
and although the design, after the commissioners had made their report upon 
it, and the committee had ceased to exist, underwent a very considerable 
modification and enjargement, in consequence of the suggestions of the com- 
mittee of both houses, before whom it was laid, yet the time allowed to me 
for effecting the change, was far from sufficient to enable me to imprave it 
so much in detail as I have now been enabled to do from the continued and 
deep study whieh I have ever since devoted to it, aided by the information 
which I have been able from time to time to collect from the heads of de- 
partments, and other officers connected with the practical working of the 
houses of parliament. The modified design which was ultimately adopted by 
parliament, by the recommendation of a committee of both honses, was, 
therefore, still in a crude state, as regards many of the internal arrangements ; 
and as, upon being ordered to carry this design into effect, I was not in- 
structed to adhere strietly to the details of it, I conceived that it was in- 
tended by the committee that I was to be left at liberty to improve them as 
much as was in my power, provided I did not depart from any of the Jead- 
ing prineiples and features of the design, diminish the accommodation and 
convenience of the huilding, or cause any ultimate exeess in the estimated 
cost; and in the correctness of this impression I have ever since been con- 
firmed, inasmuch as that whenever I have been required hy the government 
to make any addition or alteration in the bnilding, 1 have never been called 
upon to deliver any plan to show in what manner I proposed to effect it. In 
all the alterations which I have made in the internal arrangements of the 
building, which have not been the consequence of express orders given to 
me by government, I have strietly adhered to the conditions to which I have 
adverted ; and in al) those which have heen expressly ordered by the govern- 
ment | have invariably delivered estimates of the extra cost previously to re- 
ceiving authority to execnte them. With regard to the latter class of altera- 
tions, 1 beg to observe that in the first place I was required to make the ne- 
eessary arrangements for the new system adopted by parliament for warming 
and ventilating the entire building, which alone has caused many serions 
and important changes: then to provide accommodation for the A division 
of Police—then to provide a residence for the Librarian of the Iouse of 
Commons—afterwards to provide a residence for the Clerks of the llonse of 
Commons—then to provide accommodation for the Clerk of the Crown—and 
lastly, to make arrangements for the whole of the public records of the 
kingdom, and their future increase ; together with the requisite accommoda- 
tiop for the establishment connected with them. All these orders alone, 
have necessarily caused very important changes in the distribution of the 
building, and many others have been the consequences. 

“ Your lordships can seareely, I think, he aware of the enormous extent of 
labour, responsibility, as wel] as anxiety of mind, which I have to endure in 
conducting this great national work, whieh, when complete, if there should 
be anything faulty, I shall be sure to be visited with the entire blame. Iam 
not, however, disposed to shrink from the almost appalling task imposed 
upon me, as I am firmly persuaded great undertakings are best accomplished 
under an undivided respunsibility. On the contrary, I am ready, as I have 
hitherto ever becn, to devote the best energies of my mind to the perfection 
of a work, which it is my earnest desire to render an honour to the country, 
but unless I am supported, nay encouraged, in the performance of my task 
by the cordial and kind indulgence of your lordships, and all who are in- 
terested in the success of this the greatest undertaking of the kind of the 
present or any former period, it is quite clear to my mind that it cannot be 
brought to a satisfactory termination.” 


he proposition here laid down, that “all great undertakings are 
best accomplished under an undivided responsibility,” is most incon- 
trovertible. The observation might be used as an apothegm. Every 
example of ancient and modern times will prove its truth. Would 
Alexander bave perfected his Indian conquests under a divided respon- 
sibility? Would Hannibal have earved his course through the Alps 
had he to send to Carthage for instructions how to proceed every 
other thousand paces? Would Cesar have conducted his army across 
the Rhine, by his simple but ingenious and effective bridge. had he 
to wait for advices from the Roman Senate how to construct it? 
Would Mechzlangiolo Buonarotti have built St. Peters, had he been 
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obliged to go gossiping amongst the College of Cardinals about every 
portion of his stupendous design? Would Sir Christopher Wren 
have reared so glorious a monument to his fame and genius, as St. 
Pauls, had he allowed himself to be influenced by the worthy alder- 
men of the good city of London? ¢But even here the interference of 
petty minds prevented the original colossal design from being more 
than half carried out.) Would Napoleon have achieved the brilliant 
military and engineering results which marked his career, bad he to 
send expresses to the French Directory for further orders in every 
emergency? Would Wellington have won Waterloo under the con- 
straint of restricted autbority from the War Office or the Horse 
Guards? And we trust that posterity will add to the category of 
queries, would (Siz) Charles Barry have covered seven acres and a 
half of the north bank of the Thames at Westminster, with that 
splendid and extensive, and complicated pile which adorns it, had he 
been foreed to goto my Lord This or my Lord That, for his opinion 
as to how he might best manage its various details ? 

The first question Mr. Barry is asked after the foregoing statement 
had been read, is a specimen worthy of even forensic ingenuity to 
entrap a wituess into a self-eondemnatory admission. We give it, as 
well as a portion of the subsequent examination. 


You mention that you departed from the principle on which you set ont. 
Was not it a recommendation which you gave to the Commissioners, in your 
statement to them of the principles of your plan, that the two houses of Par- 
liament should he carried up much higher than any of the surrounding build- 
ings, for the sake of air and ventilation ?—IJ have not said that I have departed 
from the principle upon which I set out. Not having the original plans and the 
memvrania I delivered, 1 am. not able with confidence to answer the latter 
part of the question ; but I will refer toa paper which I hold in my band, in 
which is detailed the principles on which the original plan was formed, and 
which, ] imagine, will answer the question, The passage referring to the 
houses is this: “ That the situation of the houses Le in the centre of the mass 
of the proposed building, for the sake of convenience, quietude, aod freedom 
from all disturbances from the exterior; that all the Jobhies and corridors 
adjoining them he only one story high, to admit of the houses being well 
lighted and ventilated, also for affording the means of making them ot the 
forms and size best suited tothe wants of each hence, without interfering with 
the unity of character maintained throughout the exterior.” That is the 
best answer I can give to your Jordship’s question. 

In the plan, as you are now execting it, that principle will not be maio- 
tained, Lecause it is intended to have the Victoria Gallery of the same height 
asthe House of Lords ?—It is intended to he so; but laterally the house 
will be above its adjoining corridors. Perhaps I may be allowed to state why it 
is that the house is not perfectly msulated ; that is one of the changes which 
has been Lraught abont by the arrangements absolutely necessary for the 
warming, ventilating, and carrying off the smoke ot the buildiag. 

Are the Committee to understand you, that the Victoria Gallery has heen 
carried up to as great a height as the House of Lords itself merely for the 
sake of ventilation ?—No ; not merely on that account. Thas is only one of 
the reasons which has induced me to carry it up to that height, 

What is the other ?—The other reasons I will explain to your Lordships. 
Exercising the discretion which ] have always done, within the limits before 
adverted to, as to the internal arrangements of this building, I will proceed 
to point them out to your Lordships on the plan adopted by Parliament. 

Is the plan yon have just shewn precisely that now shown to you which 
was approved by the Committec?—Yes, I apprehend it is, as it appears to 
be a copy ; but, whether it is or is not accurate as a transeript of the plan 
put before the Committee, 1 beg to say that this plan which I now pro- 
duce is the identical plan approved by the Committee, and from which the 
estimates of the building have been made. Referring to the plan sanctioved 
by Parliament, I will now state {to your Lordships the reasons which have 
induced me to raise the Victoria Gallery. The objections to the state 
entrance in the plan adopted are as follow: loss of space in the principal 
floor Ly the height of the inner hall, Joss of space in the passage to the re- 
freshment rooms; inconvenience of situation of refreshment rooms; diffi- 
culty of accummodating spectators to witness processions on the staircase ; 
necessity of lighting inner hall by lantern, rendered impossible by means of 
ventilation arrangements ; impossibility of duly lighting transverse corridor 
at head of stairs, as weil as the robing room at the back of the throne, in 
consequence of the ventilating arrangements in the roof; want of a large hall 
adjoining the house, as in all former houses, for the convenience of Peers on 
great public occasions, the Commons being much better accommodated in 
that respect than ihe Peers. These appear tome to be the objections that 
applied to this plan. 


Having been asked why he had not communicated these arrange- 
ments when he thought of them to some authority, he answers— 


I have already stated the reasons why I have not communicated the details 
of this and other changes to the government; but the plan eahibiting them 
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has been deposited in your Lordships’ Library for more han twelve months 
I will now state the advantages which | suppose to accrue from the alteration 
in question. First of all, a great economy of space, otherwise wasted ; the 
removal of the refreshment rooms to a mare convenient situation near the 
libraries ; the acquisition of a grand hall of approach, suitable to the dignity 
of the Hause of Peers, and available for state trials, which seems desirable, 
since Westminster Hall is now to become the main public entrance of the 
new palace. for the due accommodation of spectators in witnessing the pro- 
cession of the sovereign to and from tne house, for conferences of the whole 
houses, and for the purpose of affording the means of encouraging the 
higher departments of art in the decoration of its walls, the acquisition of 
two fine rooms to the south on the principal floor, being available either for 
the Queen’s robing room and ante-room, or il the ordinary entrance to the 
house be by the Victoria Tawer, one might Dbe for marshalmen and others in 
attendance upon Peers, and the other for a committee room or writing room ; 
also the acquisition of several rooms and cther accommoilation on the ground 
floor for the record establishment. Those are the advantages which I pre- 
sume to accrue from this alteration of plan. 


On being questioned as to the authority he had for any alterations 
which were not the immediate eonsequence of direet orders from the 
Government, Mr. Barry informs the Committee that he had the 
authority of the Woods and Forests Board, 7x writing, and that he 
could produce the same. And here it may be as well to state at once, 
that at a subsequent stage of the investigation, Mr. Barry did hand in 
a quantity of correspondence with different public boards and func- 
tionaries, as well as give evidence of viva voce communication with, 
and instructions from others, fully substantiating his assertion that he 
had reeeived orders to make certain additions and alterations, and 
that all the subsequent ones iu detail, against which the present ont- 
ery was made, had been the necessary and inevitable result. Over 
and over again did be reiterate that he had received general orders to 
do eertain things and make certain arrangements, but that he did nto 
think himself called upon, nor was he required to explain to any one 
how these orders were to be managed in detail. Yet still did some 
members of the Committee, with stolid pertinacity, persevere in ask- 
ing him what right he had to make this change, and by what authority 
he introduced that alteration, and whom did he consult on the other 
deviation from the original plan, which original plan we have already 
observed was as vague and ill-defined a matter to ground an inquiry 
on, as it is possible to conceive. 

Oh! bnt then there is a staircase which is the greatest stumbling 
bloek in the whole concern—tlieir Lordships cannot get over it for the 
life of them; and they ask how many steps are in it, and what depth 
is each step, and the length of the tread, and the height of the top 
from the ground floor; and they are dissatisfied with it because it 
consists of 26 steps, of a rise of 5 inches, and a tread of 16 inches 
each, withont a landing or break in the middle. And although Mr. 
Barry tells them that in the Palace of Caserta was the finest stairease 
he had ever seen with a flight of 27 steps unbroken; and in the Scala 
Reggia, in the Vatican, considered the finest staircase in the world, 
there were two flights of 40 steps each, and that in the University of 
Genoa there was a staircase of 24 steps, and inthe Ducal Palace of 
the same city, one of 39 steps in one flight; their Lordships will not 
“seriously incline” unto this unlucky staircase in the New Honse of 
Peers, and challenge Mr. Barry to point ont a single instance of such a 
oxe in London. Will our readers believe, that any man, or any set of 
men, could require inthis metropolis a precedent for any extraordi- 
nary matter of architectural taste? This question of the staircase has 
haunted the Committee through all its proceedings—up it will start 
like a ghost in the middle of every other detail, and its tread and 
height, and unbroken flight come over their Lordships with as many 
anticipations of fatigue as a piekpocket’s dream of the treadmiil. On 
the very 2nd last day’s examination down comes the staircase again 
after the following fashion. And we erave our readers’ admiration 
for the brilliancy of the architectural imagination that could fancy an 
analogy between the stairs under the York column and that intended 
for the House of Lords. 


And you still persist in saying that a flight of twenty-six steps is not at 
all objectionable ?—I should prefer leaving itentirely as it is. T have given the 
subject a great deal of consideration, and T am satisfied, under all the cir- 
camstances, that it is better to leave it as designed. 

You have mentione:t a great number of instances abroad; but you have 
not mentioned a single instance of one in Londan ?—Because it has not oc- 
curred to me; bat those noble lords who have been in Italy will doubtless 
recollect the fine staircases T have mentioned, particularly that of the 
Vatican. 

But the Committee must know the size of the steps, which you did not 
mention the other day. Cantyou mention any staircase in London which 
you would recommend the Committee to, look at, to shaw that your opinion 
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is good ?—I am not aware of any staircase in Lon lon where the width and 
rise of the steps acccrd with those which I propose. [could give your 
Lordships a correct idea of what the praposed stcircase would be, by having 
a model erected on the spot. I could have it done in wood, so that your 
Lordships might judge for yourselves. 

is not the reason why this staircase under the Duke of York’s column, 
going out of Saint James's Park is handsome, and does not offend the eye, 
first. that it is broken two or there times, but, secondly and chiefly, that it 
forms a grand pedestal to the column; and would not that staircase, even 
with tho-e breaks, be an unsightly object. if it were not a pedestal to the 
column ?—I should say, with deference to your Lordship, that the steps 
alluded to are not convenient, owing to their want of width in the tread, and 
that if the two landings which divide the flights had been given to the 
increase of the width ol the treads of the steps it would have been far pre- 
ferable. 


Mr. Barry defended his staircase, step by step, to the last, an- 
nounced his intention of leaving it unaltered as he had planned it, 
provided the discretion was left in his hands, and told their Lordships 
that having ascended staircases in all parts of the warld he had fonnd 
that the most convenient of all was one with a rise of 5 inches and a 
tread of IG, and this, he contended, required scarcely more effort than 
was neeessary to walk from one end of a room to the other. The ab- 
sence of any landing in the centre, he also thonght was calculated the 
more to prevent the possibility of tripping. 

Amongst the others objections taken, was one to the position of 
the Queen’s Robing Room, but this Mr. Barry proposed to meet by 
providing one not exeily at the back of the Throne, but adjoining the 
lateral corridor of the House ; his reasons for such an arrangement are 
explained in his reply to the following question. 


How comes it that yon never made these inquiries respecting the import- 
ance of having the robing room in a particalar place until the plans were so 
far advanced that yon could not place it there withont an inconvenience? I 
beg to state the inquiry was made in time, as the plans are not so far ad- 
vanced but that the change may be made with the greatest facility. I had 
the honour the other day of going over the whole building with Prince 
Albert, and it wasa source of regret with His Royal Highness that there was a 
great want of large spaces for fresco paintings. On my pointing out, however, 
to his Royal Highness, that an opportunity might be afforded of obtai ing 
large spaces in the now proposed robing room at the throne end of the ho 'se, 
he was pleased to express his satisfaction at the change. That is one reason 
l have for proposing a room of this magnitude, which is much larger than 
the room required by the original instructions, which was to be thirty-six 
feet by twenty-four feet. The room which | now propose to be called the 
painted chamber, or Queen's robing room, will be fifty feet by thirty-two 
feet, and thirty feet high, and it woold immediately adjoin the thrane end 
of the house. 


That their Lordships’ proceedings upon this enquiry have probably 
been the canse of serions inconventence and loss to many parties, may 
be suspected from the intimation here conveyed. 


Tt appears to be highly desirable that the works of the Victoria Gallery 
should be stopped till the Committee has decided upon the plan ?—! hive the 
pleasure to state that I have anticipated your Lordships’ wishes in that xe- 
spect, by stopping that portion of the work; but it is right that 1 should at 
the same time state that T have done so at considerable convenience to the 
contractors, in consequence of the number of hands they have now in em- 
ployment, and the vast quantities of stone which are continually pouring in; 
and therefore if any change is to be eflected in that portion of the building it 
is of absolute importance that it should be decided upon as speedily as possi- 
ble. 


After another qnestion or two on the old subject of the authority 
he had for making the alterations referred to, and again explaining 
that they were the consequence in details of direct orders received 
from Government, the examination goes on thus :— 


For what object bave the alterations with reference to the Victoria Gallery 
and the staircase been made ?—That alteration has Leen made for the reasons 
T have already stated, but mainly with reference tu the warming an i venil- 
lating arrangements. lt is necessary the roof should communicate in the 
same leve] from the outside of the bunding to the central tower. rather nsing 
than otherwise, but forming one continued communication in the ruof. 

The whole way from the outside walls to the cen re of the building P—Y es. 
T may here perhaps be allowed to state, that t think the government has ex- 
ercised a sound discretion in not interfering with the mode uf effecting various 
changes that have been made in the internal arrangements of ihe building, 
and in leaving the entire responsibility with me, as being better acqua nted 
than any one else with the principles and details of the plan of ihe entire 
building, to carry them into etlect in the most judicious and effective mauner. 
į Un the contract made with Messrs. Grissell and Peto is it not stated that no 
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alteration shall Ue made without the sanction of the Commissioners of Woods 
or the Lords of the Treasury —Yes; without the sanction of the Lords of 
the Treasury, or the Commissioners of Woods and Forests, or myself. 


Mr. Barry then hands in as evidence an extract from the contract 
for the works, entered into by Messrs. Grissell and Peto, which fully 
bore out the statement above made by Mr. Barry; and at this portion 
of the iovestigation, which closed the architect’s examination for the 
third day, we have only one more observation to make, and that is, 
that we fully agree with Mr. Barry, that the Government exercised a 
sound discretion in leaving to him the carrying out of the details of 
the internal arrangements of the building, and all the alterations con- 
sequent upon the subsequent additions and the increased accommoda- 
tion which was required. 

Dr. Reid, whose inventions in warming and ventilating buildings 
are intended to be applied to the New Houses, was called on then to 
give his evidence, and though his examination consisted very much 
of what lawyers cull “leading questions,” evidently with a view of 
endeavouring to make him impugn the practicability of the perfect 
application of the principles of his invention, to certain alleged ar- 
rangements of the structure referred to, he does not admit the exist- 
ence of any difficulties that might not be overcome even in the cases 
put to him. His testimony went generally into an explanation of the 
principles of his plans of heating and ventilating, and he concludes 
his evidence by observing that all the smoke of the hnilding, none of 
which would be at all seen, would be carried off by one shaft, except 
from a few apartments of great altitude and minor importance, if the 
plan formerly adopted by the Committee was carried into execution. 

Daring the greater portion of the time of the sitting of the Com- 
mittee on the next day that it re-assembled, they were occenpied in 
reading over the correspondence and documents handed in by Mr. 
Barry, to which we have above alluded, and which were received by 
him from the respective boards, authorizing the general alterations 
and changes to which reference had been made so often in the course 
of the present enquiry. 

The following few little facts relative to the comparative height of 
different parts of the building, as stated by Mr. Barry towards the 
close of the fourth day’s proceeding may be interesting to our readers. 
The general line of the building was not intended to be the same 
thronghout; there was a difference of between three and four feet, to 
be on the ground level between the north and south sides of the 
houses, which we take it means the river side and the land side. A 
height of about sixteen feet was to be maintained between the ground 
floor and that of the principal one. The principal floor was to be 
twenty feet above Trinity high water mark, but a portion of the base- 
ment story which was to be called the crypt was to be in part below 
Trinity high water mark, but not below the river. 

On the last day upon which the Committee met, which was the 
6th of May, Mr. Barry’s examination was again resumed by a series 
of questions, directed as heretofore with a view of eliciting from him 
an admission if possible, that the alterations which he had made, and 
about which so much hed already been said, had been done without 
authority, because he had not consulted anv one with respect to their 
details. But their Lordships did not succeed in extracting any such 
concession frora the witness, who maintained all through that any al- 
terations he had introduced, were either in pursuance of direct orders, 
or the consequence of them. If he had not any direct authority, he 
had, as he conceived, an imolied authority for his acts; and as he had 
never been called npon to consult or explain to any person as to how 
he was to effect the changes proposed, in detail, he had nat conceived 
himself bound tu da so. 

With reference tu another subject connected also with the subse- 
quent arrangements which he was expected to make, and devote con- 
sideration to, he is asked; 


Have you made, up to the present moment, any alteration in consequence 
of communication siih the commissiun of fine arts?—! have proposed an 
alieration. in cunseyuence of a regret expressed Ly the Commissioners of 
Fine Arts, that there were not sufficiently large spaces fur paintings; name- 
ly, that a change should be made in the design of the Victoria Hall or Gal- 
lery to aflord the large spaces {or pictures which are wished fur. 

Does that occasion any material alteration ?—lt makes no alteration in the 
arrangement of the plan; it is only an alteration in point of taste. I beg to 
take this oppariunity to observe, that there are varrous reasons which in- 
duce me to shift the roling room : one the difficulty of lighting it, in conse- 
quence of the roofs being continued from the south front to the central tower 
upon «ne level, for the purpose uf carryi g vut the adopted mode of ventila- 
tion, and the sull greater difficulty of lighting the cross corridor. I beg to 


fiy that in my opinion these are alterations exceedingly to the advantage of 
the building. i 


We shall trouble our readers with only one more extract from the 
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evidence given upon this occasion—it comprises the termination of 
these proceedings. It is the raciest, as well as the 


Last scene of all 
That ends this strange and eventful history. 


And furnishes a very fair specimen of the spirttin which the entire 
investigation was carried on, as well as the spiri? and independence 
with which the inquisitorial style adopted towards the individual as- 
sailed, has been so manfully met. 

While their Lordships were deliberating on the evidence, of course 
Mr. Barry was ordered to withdraw. The Report however goes on 
to inform us that in a brief space afterwards,— 


The witnessis again called in, and is informed, that the Committee have 
come to the following resolution: viz. Resolved, that it appears from the 
evidence of Charles Barry, Esquire, that during the progress of the building 
of the Houses of Parliament certain departures have taken place from the 
original plans approved of by the Committees of the two houses of Parlia- 
ment, and ordered to be carried into execution, under the direction of the 
Boards of Treasury and of Works, which alteratiuns have been made by Mr. 
Barry without any authority from either of those Boards, to which circum- 
stance they think it right to call the particular attention of this House. 

(Mr. Barry.)—I beg to be permitted to say that it is not true that I have 
made alterations without authority. I have only admitted that as to the 
made of making thase alterations I had no authority. ? 

Your argoment is, that because you were directed to provide certain things 
there was an implied authority to do other certain things which became ne- 
cessary ; but you have not submitted those plans ?—Yes. 

Did any of the original plans which were laid before the Commissioners 
contain the column in the very centre of the Victoria Tower round which the 
Queen's carriage was to turn, landing Her on the eastern side, and then going 
out through the archway to the south ?—In the plan approved by the Com- 
missioners that was the case, but in the plan approved by the Committees of 
Parliament that was not the case. 

Did not Lord Sudeley often converse with you on the impractibility of your 
plan, and did not you as often say that you were correct ?—Very hkely, and 
I ara not sure now that I was not right. 

Then why was a change made ?—Because I have since bad the means 
of ascertaining all the difficulties of the case. I have communicated with 
the Master of the Horse, and have had an opportunity of ascertaining cor- 
rectly the space in which the horses of the state carriage can turn; and 
though I beleive they might have been made to turn in the space originally 
allotted for the purpuse, yct if the horses were restive there might perhaps be 
some difficulty. 

Still you told the Committee you thought yon were right ?—I still think 
that the earriage and the horses might have gone round the pillar, but from 
the information since received I thought it better to give up that arrange- 
ment, and avuid all risk. 

You say that it is not true that you made these alterations without any 
authority ?—I do most explicitly. i 

Supposing the Committee were to insert any ‘‘ sufficient ’’ authority ?— 
That of course is a matter for your Lordships to determine as you may think 
fit. I conceive that I had sufficient authority, and have fully stated the 
grounds upon which 1 think so. 

On that paint you will have to defend yourself to the Board of Works ?— 
I am quite prepared to do so, if necessary. 


And so ended this prolonged and extraordinary investigation. It 
will be for the public to judge how far their Lordships were justified 
by the circumstances in arriving at the conclusion to which they came, 
or agreeing to the resolution they have adopted, That Mr. Barry has 
passed most triumphantly through as trying an ordeal as one man 
conid well be pnt to by his fellow man, we have not a second opinion. 
That he has told the Committee bluntly and boldly the truth, the whole 
trath, and nothing but the truth, can hardly be denied. And he has as 
bluntly and boldly told them that ¢¢ was not true that he had made altera- 
tions without authority, and that he should be prepared to defend him- 
self, if necessary, to the Board of Works. For ourselves we have but 
little ta add to what we have already observed on this subject. The 
entire case resolves itself into a very narrow compass—it may be 
briefly summed up tls, Mr. Charles Barry drew a plan, for an erection 
upon a space of ground of 54 acres, which was approved of. That 
area has increased by 2 acres, and changes came in governments, and 
new ideas struck the powers that were, and increased accommodation 
for varivus persons and things not before thought of was required, and 
then came the application of new principles for warming and venti- 
lating, and subsequently the consideration uf the embellishment of the 
house for the purpose of encouragement of the Fine Arts. All these 
matters necessarily called for great and important changes, and as Mr. 
Barry well knew, that he alone would be held responsible in the end, 
for anything defective in the whole, he gave all these changes his 
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most serions consideration, and devoted deep stndy to their designs, 
and as he could find very few able to instruct him, and was not called 
upon to ask any one’s advice, he used his own best discretion in the 
matter. We have no hesitation again and again in saying, we think 
he was perfectly right, and we firmly believe that the public, and pos- 
terity will think with us, 


ARCHITECTURAL DRAWINGS, ROYAL ACADEMY. 
(Concluded from p. t84.) 


No. 1144 is an interior of a different class, namely, that of a design 
for a Chapel at Nunhead Cemetery, in which Mr. Allom treats us with 
a rifacciamento of St. Stephen's, Walbrook, preserving and refining 
the original idea, enriching yet simplifying it by rendering the whole 
more of a piece and more uniform in taste. To say this will, no doubt, 
seem very bad taste on our part, to thase who have been taught to 
consider the interior of that church as Wren’s chef-d’couvre, and so 
perfect a piece of architecture that the very notion of improving upon 
it, or altering it in any way except for the worse, must strike them as 
preposterous. Still it may fairly enough be suspected that Walbrook 
church has now fewer and less enthusiastic admirers than farmerly, 
and that many others besides ourselves feel it falls short of the high 
reputation which has been established for it. Should the species of 
plagiarism which Mr. Allom has liere ventnred upon, not incur re- 
proach—his design will nevertheless scandalize those tender con- 
sciences which will be shocked at its paganism. They will therefore 
rejoice to learn that neither this, nor No. 1240 has been accepted for 
the Nunhead Cemetery. } 

The last-mentioned design, which is by Mr. R. Brandon, is shown 
in a model, and therefore in such a manner as to convey an adequate 
and most satisfactory idea of the peculiar character arising chiefly out 
of plan and richness of columniation, which are such as to occasion 
great variety and apparent intricacy, and striking effect both of per- 
spective and light and shade, notwithstanding that the general ar- 
rangement may be termed simple, at the same time such that clearly 
to describe it with the pen would be rather difficult, For its unusually 
picturesque quality—this design is by no means indebted to positive 
decoration, it being very unostentatious and sober in its style, which 
is a very plain Roman or Italian Doric. The body of the structure or 
Chapel itself is comparatively small—no doubt large enough for its 
actual purpose, but the whole exterior would form an architectural ob- 
ject of considerable magnitude. Whether the merits of this model as 
a design were appreciated by the Directors of the London Cemetery 
Cumpany, is questionable, but at all events they have given the pre- 
ference to separate chapels (1195 and 1206, T. Little), one to be 
erected on the consecrated, the other on the unconsecrated ground at 
Nunhead, both of them iu the “Decorated English” style, and of far 
better quality than the average of our modern “ ecclesiulogical” 
architecture; nevertheless we would rather behold Mr. Brandon’s idea 
realized as being a greater novelty in design. 

Among the designs for mansions and villas there are comparatively 
few in the Italian style,and those for the most part rather mediocre,— 
hardly deserving to be so termed, could any other epithet be found for 
them. Of Ultra-Italiau, however, we bave an egregious instance in 
No. 1204, which though it professes to be a design for a “ Villa,” ex- 
ceeds in ponderousness and mass snch piles as Caprarola and Blen- 
heim. Mr. Batson’s ideas are alt upon avery Titanic scale : such was 
his “Street Architecture” last year—with which he then made his 
début among the exhibitors,—but his present subject is still more 
extravagant—in fact a piece of mere architectural rodomontade and 
bombast, yet not manifesting much invention or originality. No. 
1228 “ The Belvedere, proposed fora Residence in the Isle of Wight,” 
E. B. Lamb, manifests a happy medium between the hyperboiical 
Italianism of the preceding, and the prosaic quality of most of the 
other specimens of modern villa architecture. Among them is one 
which we hope is not of recent date, for it must be a most strangely 
perverse taste which could at the present day adopt as Italian such a 
mongrel jumble of uncouth and amorphous features as is No, 1057, 
with its Venetian windows of most absurd and detestable shape,— 
namely, with little square holes over the lateral openings and their 
entablatures. In the Catalogue, this precious sample of design is de- 
scribed only as a “View of a Nobleman’s residence near Hampton,” 
therefore it is not very clear whether the name attached to it be that 
of the architect, although it is not very likely that any one else would 
have been so smitten with the building as to delineate it secundem 
artem—it being, apparently, put into perspective from an elevation. 
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For mansions or residences on a larger scale than the term “vila” 
generally implies among us English, the Tudor style seems to be most 
in request; and Mr. Hardwick gives us a good specimen of it in No. 
145, “The Hall at Barnstable, as proposed to be rebuilt by Robert 
Chichester, Esq,” with some intermixture of our English renaissance, 
but chaste and sober in its ensemble. No. 1179, “ Knebworth, Herts., 
the ancient seat of the Lyttons,” attracts notice if only as being now 
the property of that distingué litterateur Sir Edward Bulwer Lytton, 
wha intends, it seems, to alter his mansion according to the present 
design by H. E. Kendill, jun.; but there being no sketch of the house 
in its present state, we are unable to judge of what kind or to what 
extent the suggested alterations are,—whether this drawing shows a 
complete renovation of the exterior, or whether any portions of the 
original design are retained. We must also be satisfied with perceiv- 
ing that the style and general character are rich and imposing, the 
drawing being so placed as not to favour critical examination. No. 
1225, “Manley Hall, Staffordshire, the seat of Joln Shawe Manley, 
Esq,” (T. P. Wood,) is another Tudor mansion of considerable extent, 
sober in style and decoration, but rendered more than usually striking 
owing to the line of front being broken and brought forward in the 
centre, and to there being great variety in the outline of the eleva- 
tion; consequently it tells well in perspective, although here shown so 
much foreshortened that some portions of the general elevation are 
concealed. The name of the architect is quite a new one to us, 
therefore, we cannot say what else he has done, as nothing, however, 
is said to the contrary we presume that this drawing is not an unex- 
ecuted design, but a representation of an erected building. Still we 
will not be positive that such is the case; for in regard to architec- 
tural works of this class scarcely ever do we receive any information, 
or does any intelligence reach us; wherefore we take this opportunity 
of reminding our professional readers that communications relative to 
such subjects will always be highly acceptable to us; for thongh the 
buildings themselves are private property, it does not therefore fol- 
low thut secresy should be preserved in regard to them. 

Designs for Churches and Chapels are numerous, and all of them 
are Normau or Gothic, with the single exception of No. 1099, “St. 
Mary’s church, now erecting at St. Peter’s and St. Paul’s colleges, 
Prior Park,” J.J. Scoles, giving a sectional perspective of the interior, 
which is in the Italian style, and of the Corinthian order. As a draw- 
ing this is very poor, and even in point of design not very much 
beiter—certainly not at all calculated to find favour in the eyes of the 
architect's Catholic brother artist, Mr. Pugin. Among the other 
designs for churches there are none remarkably prominent for any 
peculiar merit; the average quality shows improvement, but what is 
good in them appears to be borrowed, and confined too much to the 
same ideas; the two interiors, No. 1076 of the Church now building 
at Notting Hill, and No. 1149 of that building at Turbiton, Surrey, by 
Messrs. Stevens and Alexander, are among those most deserving of 
particular notice, being very tastefully yet soberly decorated, and 
altogether free from side galleries, which totally destroy the effect of 
ailes, and derogate from the character of a Gothic interior. 

We now take leave of this year’s exhibition, hoping that the next 
will prove more satisfactory—and as far as it depends upon the Aca- 
demy they have certainly the power of rendering it so, by merely re- 
ceiving no more drawings than can be properly hung. Were that done, 
such as were worth looking at would not be thrust out of sight, and 
the absence of such as are not, would not at all lessen the attraction of 
the Architectural Room. 


AERATED Sra Water.—Long since the inhabitants of the sea-ceast have 
employed salt water either as a purgative or as a laxative. Several physicians, and espe- 
cially Russell, have written on the advantages which might be derived from its internal 
use. Bnt the experiments have heen few ia number, and entirely limited tn localities 
sitnated near the coast, because the sea water coald not be preserved and trans- 
ported withont undergoing alteration. M., Pasqoier has, by overcoming this difficulty 
rendered great service to therapentics, Being moreover convinced that the disagreeable 
laste of the sea water was the principal cause which prevented its general use, be has en- 
deavoared to disgnise and destroy it, withont in the least alteriug its chemical composi- 
tion. For that purpose he takes his sea waler from a certain depth, and at several miles 
distant from the canst; he then filters it, in order to remove all the animal and vegetuble 
substances which it holds in suspension, and which are the canse of its rapid decompnsi- 
tion; and lastly he charges it with carbonic acid gas, in order to destroy the disagreeable 
taste. One hundred bottles thus prepared by BM. Pasquier were placed at the disposal of 
the Commission; they had heen kept from four to six manths, and we found that they 
had uodergone no chenge whatsoever. Being requested to verify the exactitude of the 
facts stated by M. Pasquier, 1 have employed sea water prepared by himin the Hopital de 
la Charite, and 1 have been able to confirm—tst, that itis a powerful laxative; that a bottle 
of sea water acts more strongly than a 32-grm bottleof Seidlitz water; 2d, that the patients 
took it without repugnance, and fonnd it agreeable to taste; 3d, that no accidents, no 
inconveniences, have resulted from its employment. We consequently believe that the 
purified and aerated sea water prepared by M. Pasquier may he employed with advantage 
in all cases where saltne laxatives are recommended. We have mareover observed that 
it haa a special and favourable action on individuals affected with scrofulqus diseases,— 
“ Chemical Gazette.” 
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NOTEON THE STATE OF THE NAVAL POWER OF FRANCE, 
CONFORMABLY WITH THE ORIGINAL TEXT. 


Note sur I’ Etat des Forces Navalcs de la France, conforme au texte 
original. Paris: Paul Masgana, Libraire, 12, Galerie de l’Odeon, 
1844. 


[We have availed ourselves of the deep interest now felt in the pamphlet of the Prince 
de Joinville, on the steam power of France, to present our readers with a translation of a 
wark more peculiarly affecting all connected with mariue engineering. The remarks of a 
personage, like the Prince, of some experience, considerable ahility and high rank, cannot 
fail to exercise much influence immediately in France, and indirectly in this country, and 
the marine engineer is of all men mast deeply concerned in the progress of tbe question. 
It has been the endeavour ef the translator ta give as close an idea as possible of the 
author’s atyle, particularly in the commencement where the Prince de Joinville has in- 
dulged in declamation. Thia will account fer the apparent want of freedom in some parta, 
aud the peculiarities in diction and punctuation.—Editer C, E. & A, Journal.) 

The object of the present note is to call the attention of serious and 
reflecting minds to our navy. 

The country, to which the instinct of its true interests is never 
wanting—the country requires a navy; it requires one strong and 
powerful. This wish reveals itself by many incontestable facts, 

Only we do not well know what are the essential elements—the 
true conditions of that force of which we see the necessity; we do 
not sufficiently enquire into what is going on; we do not sufficiently 
study the mamer in which the funds voted by the Chambers are em- 
ployed. We always live on the old prejudice, that one must be a 
sailor, that is to say possess all the purely special theoretical and 
practical knowledge to be able to understand nautical affairs. And 
this prejudice, kept np by several circumstances, has prevented until 
now many good minds from applying themselves to the study of the 
real state of our naval power. 

The author of this note, would wish by certain facts of the clearest 
evidence, by a few very simple calculations, and in fine by reasoning 
within every body’s comprehension, to dissipate the ohscurity in 
which this question has been enveloped as if willingly; and if he 
sneceeds thus in rendering it accessible and familiar to each of those, 
who may be called to decide upon it, he will consider that he has 
rendered a true assistance to the service, to which he belongs. 

I believe that I can establish, without fear of cantradiction, that the 
popularity which the navy enjoys in France, that the ardent and so 
often manifested design of having a strong and powerful navy, take 
their source in a sentiment, which may be rendered thus :— 

“ By sea as by land, we wish to be respected. There, as elsewhere 
we wish to be in a condition to protect our interests, to maintain our 
independence, to defend our honour, from whatever quarter may come 
the attacks which may threaten it.” 

And before going further I wish that it may be well understood that 
I do not pretend to enter upon polities in this note, devoted only to 
the affairs of the navy. If I speak of England, as of every other 
power, it will be in no narrow spirit of animosity or even national rival- 
ry,? but only for the purpose of slowing, from what passes among 
foreign nations, what we ought to seek, what we ought to avuid.2 If 
Ispeak of war, it is not that I wish to see my country change the 
benefits of peace for ruinous hazards:—No. 1 believe only that to 
make peace honourable and durable it must repose on a force always 
capable of making itself respected. 

Taking then the case of war as the groundwork for my argument, I 
will seek an example which explains my idea, and ł will suppose 
France? obliged to defend herself against the strongest of the mari- 
time powers—that is to name England. That assumed, and proseed- 
ing ina manner quite abstract and quite hypothetical,* I enter on my 
subject. 


1 Wo are hound to believe the roys) author, wheu he asserta that ha la animated ly no 
narrow aplrit of hostility or of natiansl rivalry, hut he is not ooly unfortunate ia the time 
he has chosen for giving any stimulant to the prevalent Anglophobia, hut in the measursa 
he suggests. Ha could have alluded generally to the value of a steam navy in javadlug 
an enemy'a country, hut there was no call to make the special applicution, and propose 
the invasion of England for the express purpose of destroying the confidence of her peo- 
ple in her insular position and maritime commerce. Such a measnre ia no necessary tou- 
comitant in any general war, sud must perforce he taken n3 emanating from the bitter 
fee'ings of malice and revenge. 

2 ifthe author were so desiroua of eachewing auy feeling of political animoaity, he 
could have illustrated his position equally well hy the example of the United States or 
Hollaod, each of which has a commerce equivalent to that of France, und equivalent in- 
tervata of msritime policy. 

3 it weuld he just as easy to suppose the United Sfates or Helland engaged in a war 
of defence with England, as to auppose Franca in auch a position, yet the politicians of 
the former countries have uot, when discussing such a contingency, been seized with such 
morbid fantasy for humiliating the English, coute qui conte, nor attempted froe like 
to make their navies equivaleat to that demanded by the commercial wanta of England, 
‘The weskest maritime powera, Naples, Auatria, Prussia, Sardinia, Denmark, have equally 
the possibility of contending with the first clasa naval power, yet they have not the in- 
sanity of uttempting to make a navy of the first class. 

4 This abstract «ad hypothetical manner will be heat appreciated by the practicsl ap- 
plication, far France has juat as much reason to feara maritime war with the United 
Statea as with England, and auch war has occurred, while it is not so many years ago 


alnce Ìt wsa again immlnent, yet the Urdted States are not used to furnish forth practical 
exemplificationa, 
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One fact of immense import, which has heen accomplished of late 
years, has given us the means of raising our fallen naval power, and of 
making it re-appear under a new form, admirably adapted to our re- 
sources and national genius.5 

This fact is the institution and progress of steam navigation, 

Our navy could only be an artificial creation when the empire of 
the sea belonged to the one who put afloat the most seameo. Our 
ruined mercantile navy no longer furnished us seamen enongh;® we 
should have vainly struggled to avenge affronts, to efface melancholy 
remembrances;? but when even temporary suecess had attested the 
courage of our seamen, numbers would in the end have stifled our 
exertions, The steam navy has changed the face of everything ; 
now it is our military resources which are about to take the place of 
our impoverished naval personnel." We shall always have enough 
officers and seamen to perfarm the part still open to a seaman on 
board a steamer.® Machinery will supply the place of hundreds of 
arms, and I need not say that we shall never want money*® to construct 
engines, still less that we shall never want soldiers when the honour 
of the country is to be maintained. 

With a steam navy, the most audacious war of aggression is per- 
mitted hy sea. Weare sure of our movements, unshackled in our 
actions. Time, weather, tide, no longer disturb us. We can calcu- 
late to the day and hour, 

In case of continental war, the most unexpected diversions are pos- 
sible. Ina few hours the armies of France may be transported to 
Italy, Holland, or Prussia.$: What has been once done at Ancona 
with a rapidity which the winds seconded, may be done every day 
withont them, and almost against them with still greater rapidity. 

As 1 said just now, these naval resources become ns admirably, +? and 
the form of war thus modified no longer leaves chances such as they 
were, thirty years ago, between France and enemies she may meet.** 
So too it is curious to see to what extent the progress of steam and 
its probable occupation excite the attention of our neighbours. 

The Duke of Wellington in bis evidence before the Committee on 
Shipwrecks appointed by the House of Commons, said, in relation te 
the coasts of England opposite the coasts of France :— 

in case of war, l should consider the want of pratection and re- 
fuge now felt would place the trade of that part of the coast, and the 
coast itself ina very precarious situation.” 


5 The author who when he chooses isa man of much common sense, as he suhac- 
quently ahows, ia ut thia present mament engaged in a derlamation A la jeune France, but 
he figures here msrvellously like Scaramouch, How any one, even a Frenchman, could 
cuaceive that a ateam navy ia marvellonsly adapted to the resources and national genina 
of Franca baffles conjecture, The mineral resources of France, its mines of coal, iran 
and copper have been too little turned to account as yet to bear thla out, and certainly no 
aoe hnt themselves will give them credit as being an engineering nation. ‘They have, in- 
deed, as little genius for the engine factory aa they have for the trader’s shep, asd the 
Prince’a grave appeal to hia countrymen as murine engineers pots us ridiculously in miod 
of Elliston’s application to the Duke of Newcastle to be put into parliament for one of 
His Grace’s horoughs. “ What,” said the Duke, ‘ Punch wantiog to be in Parliament ; 
Punch in Parliament! I can never stand that.” Se it will he sald * Punch have natural 
resourceaand anational genins for lrouminesand steam engine factorles !”—It la toe rich! 

6 It is to be observed, that no benefit is gained by the French under the new stute of 
afiuirs, for if their merchant navy be unable ta afford them seamen, so they have not fac- 
tories and mechanics to afford them marine engines, and they can compete with England 
neither in seamen nor mechanics. 

? "Effacer de tristes souvenirs.’ Effactng melancholy remembrances of defeat, doea 
look marvelloualy like the emaustion of political spleen. Englishmen do uot talk of 
effacing the ‘tristes sonvenira’ of Walcheren, Corunna, Rosetta, Buenos Ayres, or New 
Orleans; the Americo-English do not talk of effacing the ‘tristes sonvenirs’ of Washing- 
ton and the Chesapeake, *ces sont des faits accomplis;’ bot a Frenchman can scarcely 
endure the ‘sonvenir’ of St. Vincent or Trafalgar, though we have almost furgotten them, 
and left the monument of the victor of ove battle incomplete aud neglected. We aay, 
whatever may be the will of the anthor, hia expressions are but too well calculated to kaep 
alive feelings of national animosity. 

8 Surely the author must have forgotten that the populstion of Euglsnd, 29 milliona to 
34, ls vot ao disproportionate to that of France, and that England has military capacities 
too for the luvasion of France, as Poitiers, Cressy and Agiocourt, the victories of Marl- 
borongh, the days of Toulouse and Waterloo, still attest. We are net a amall people, to 
he walked over by military force, und the author confesses our auperiority in oaval 
resources. It is much more easy far the English, as they have hefore done, to occupy 
Paris, than for the French te occupy London. mle 

9 The author has here furgotten tbat as seaman are still necesaary, though in s dimia- 
ished proportioo, on hoard of steamers, that this only givea England additional power, 
Instead ot diminishing it. If Ave thousand men now are ouly required, where elght thou- 
aand formerly were reqnislte for the armament of a fleet, the effect can he, not to give the 
Freuch greater resources, but te enable the English to equip a still greater number of 
veasels, aud turn out a greater weight of metal with the myriads of men at their diaposal, 
that ìs te say, supposing the Engli-h with 60,000 seamen can now fit out a torce equiva- 
lent to 60 ssil of the line, under tbe steam ayatem, with the same number uf men, accord- 
ing to the Prince’s calculations that 4529 men with steam are equivalent to 7767 men in 
sailers, the English would he able to tit out n force equivalent to 100 sail of the line, so 
that the Prince haa nothiog to gain ou that acore, Then it is to be remembered that atesm 
will give the English Letter opportunities for huarding, an operativu to which they are 
mnch attached, and which they practice with success. 

26 Money alone is uot enough to bnild marine engines, skill is a great thing, aud the 
Freoch have not yet come up to the English in that. 

11 What right have the French to calculate on attacking Holland or Prussia, no poli- 
tical or commercial interests are involved, which can jostify such a contemplation; but 
aa tv transporting troops to Holland hy steamera we ahould like to know how they are to 
get ashore, the coast of Holland being rather to strongly defended to authorize the idea of 
war ateamera heing supremely successful, 

12 See note 5. 

1a See note 9. 
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In the sitting of the House of Commons on the 29th Feb, 1844, a 
motion was made relative to the establishment of harbours of refuge 
on the English coast and it is said in that motion :—“ That it is the 
duty of Her Majesty’s Government to provide the means of safety, 
not only for English trade, but also for the coasts of England. We are 
of opinion that if at the time of the camp at Boulogne, steamboats 
had been in use, Napoleon would easily have had the means of land- 
ing fifteen or twenty thousand men on the coast.” It was added that 
they would not say such would have had much effect, but the effect it 
would have produced would have been “ to have destroyed that confi- 
dence which we derive from our insular position.” It concluded by 
adjuring the legislature to take into consideration the great changes 
effected in the last few years in steam navigation and the use which 
might be made of it in a new war. 

The hint isa good one for England, it is also good for alt those 
whom it teaches that her strength lies in that confidence, which her 
insular position inspires. ** 

Unfortunately we do not profit by it. 

Those cries of alarm uttered in the midst of the English Parliament 
should have in our Chamber and in all France a salutary echo; our 
line of conduct should be traced to us by the hands of our neighbours 
themselves, Butit is not so; we fold our arms—England acts: we 
debate on theories—she carries out facts. She creates with activity 
a formidable steam force and reduces the number of her sailors, of 
which she has found out the powerlessness. We, who should bave 
preceded her in this reform,?* and who at least should follow her in it 
with ardour,—it is as much, as to number of steamers, if we have six 
fit to be put in comparison with those of the English navy. 

It is lamentable to say this, but they lull and bave lulled the country 
with flattering words and erroneous figures; we are persuaded and 
they have succeeded in persuading us that we possess a stroog and 
respectable steam navy. Deplorable error, source of a still more de- 
plorable confidence. 

Iam not one of those who in the illusion of national self-love, believe 
we are in a condition to contend at sea as equals against equals with 
English power, but 1 do not on the other hand wish to be uoderstood 
as saying that in no case can we resist it. 

My firm opinion is that we can carry on war against any power 
whatever, even were it England, and that, re-establishing a sort of 
equality by the judicious employment of our resources, we can, if not 
achieve brilliant success, at least move surely towards our end, which 
ple to be that of maintaining France in the rank which belongs to 
nen 

Our successes would not be brilliant, because we should take very 
good care not to compromise all our resources at once in decisive 
actions. 

But we should make way safely, because we should attack two 
things equally vulnerable; the confidence of the English people ia 
their insular position, and their maritime commerce.?? 

Who can doubt that with a steam navy strongly orgavized we should 
have the means of inflicting on the enemies, coast losses and sufferings 
unkuown by a nation which has never felt all the miseries which war 
brings on? and at the end of these sufferings would come the evil, 
equally new to her, of confidence lost. The riches accumulated on ber 
coasts and in her ports wonld have ceased to be in safety.?* 

And that whilst by cruisers well managed of which latter I will deve- 
lope the plan, we should act efficaciously against her commerce distri- 
buied over the surface of the sea. 

The struggle would taen no longer be so unequal. 

I keep on reasoning on the hypothesis of a war. Our steam navy 
would have then two very distinct theatres in which to act; the Chanel 
first where our ports could shelter a considerable force, which issuing 
out under cover of night would brave the most numerous and closely 


14 If no political views of national aaimosity were involved, why should sa much 
anxiety he felt ahout destroying the conidence of the English in their insular position, 
any more than destroying that ot the Sicilians in their Insular position, pr of the Hol- 
landers in their dikes and inundationa > 

25 Oh, Punch! Punch! we shall burst with Janghter—“we nf France, whe ouglit to 
have taken the lead of Evglanc in the estahlishment of a steam navy!” ‘This is almost 
aa good aa the national genius of the Freach in the mechanical arta, for which no one gives 
them credit. It is long aiace France could talk of taking the lead af England in aaything, 
but now that Fraoce ia a third-rate power, ranking after Russia, the idea is rich. 

16 What the rank of France might once have been is one thing; in these days, when 
ahe duea little and next ta nathiuy for the advancemeat of civilization, it is a very mede- 
rate rank, and sever can he anything else while Frenchmen go ta work at the wrong end, 
grasping at more, instead of turning tu account that they have. 

17 Why should France attack eur insular position, and our maritime commerce? We 
do not injure France, and it is open to France by fair meaas, ta eclipse us in maritime 
commerce, aa we and our American brethren, by fair meana have eclipsed the Hollanders. 
Let France build up her own pinnacle of the hilt te the height of ours, and not attempt 
to pull dawn our pinnacle te her level. 

16 ‘The author forgets one thing or is nat aware of it, that with our immense resources 
it would take us very little tronble to cover the coasts of England with a million ot 64 1b. 
iroa carronades, were such a provision requisite, Onr iron works would turn out such an 
immense arsenal in a year and hollow shot for it to boot. j 
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planted cruisers. Nothing would prevent this force from concentra- 
ting before daybreak on any point agreed on upon tie English coasts, 
and there it would act with impunity. A few heurs were quite enough 
for Sir Sidney Smith to do an irreparable injury to us at Tonlon. 

In the Mediterranean, we should reign as masters;*® we should 
secure our conquest of Algiers, that vast field opened tv our commerce 
and our civilization.?® And then the Mediterranean is too far from 
England ; it is not the arsenals of Malta and Gibraltar?? which could 
maintain a steam fleet, so difficult and expensive to provision,?* and 
always in fear of being reduced to inaction by want of fuel. Free 
then for France to act victoriously upon that theatre; all her plans, 
she could accomplish them with steamers, without troubling herself 
about sailing squadrons, of which all the vigilance would be deceived, 
of which all the speed would be surpassed. 

To the steam oavy and to it alone is reserved the part of patrolling 
our coasts, and giving notice of the approach of enemies, covering our 
coasting trade, and opposing by main force, when it could be done, 
any landing or bombardment, and all agressions of the enemy, 
for it is a matter of course that the steam navy cannot give us advan- 
tages which cannot be turned against us.** The half of our frontier 
is sea frontier. Formerly this vast extent of coast could be defended 
by our land army; almost everywhere inacccessible or at least of dan- 
gerous approach for sailing vessels, disembarkations were little to be 
feared, and the important points, the great parts and those places for 
the defence of which nature had done nothing art stepped in and put 
them beyond attempt. Now everything is changed; with steamers, 
our coasts may be approached in all their vast extent; from Dunkirk 
to Bayonne England can attempt against us all that we can attempt 
against her. Ina few hours an army embarked aboard a steam fleet 
at Portsmonth and in the Thames would appear on some point of our 
coast, would penetrate into our rivers, would effect a landing or would 
destroy with shells, our cities, our arsenals and our commercial riches. 
The rapidity of its movements would ensure its success, The French 
army its forts and its artillery cannot be everywhere at once, and we 
should learn at the same time the appearance of the enemy, the ac- 
complishment of his plans, and his departure. At this moment if war 
were declared, we should perhaps learn to-morrow the destruction of 
Dunkirk, Boulogne, Havre, &c., which nothing can defend against a 
bombardment. We should have the grief of seeing the English flag 
flying in Brest Roads, our great arsenal, until now protected by the 
multiplied difficulties of navigation in its neighbourhood, difficulties 
which the employment of steamers would get rid of. 

Thus by means of a steam navy England is ina condition to threaten 
all our coasts on the ocean, and to reign in the Mediterranean by 
cutting off all onr communications with Algiers; she can besides closely 
and efficiently blockade all ports, and that from to-day, if she so thinks 
good. And to resist her, we have only one resource, only one means, 
that which she could use against us, a steam navy. 

Well! it must be repeated, that is the lamentable side of the ques- 
tion; notwithstanding all the illusions with which we love to satisfy 
ourselves, notwithstanding alt the facts asserted, all the figures put 
forward, we have only an impotent force, a force of which the purely 
nominal existence is on paper. Upon what indeed do they depend 
to console France, and pruve to her that her navy is in a respectable 
position? Ona squadron of sailing vessels perfectly armed I confess 
and certainly I am not the one to deny its merits and its glory; but if 
it he true, that by the mere progress of things, what was the main 
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19 A few lines lower down the anthor shows that he has here made a blunder, and that 
we ought to read for “in the Mediterranean we should reign as masters,” “in the Medi- 
terranean the English would reign as masters ;” for as he subsequently says, in case of 
war the English would immediately cut off the communication with Algiers, and sweep 
the seas of the French flag. 

20 The misfortune that France has net been able ta promote effectively either the com- 
merce or civilization of Algiers, aad never wìll en the present system. Had the English 
had it, they would by this time have made it a moat productive colony. 

21 The English have also thair arsenala in the lonian Isles, commanding the Levant 
and Adriatic, and have too great a stake in the Mediterranean as the route to India to 
abandon it. Suppasing, an absurdity that they could not supply fuel as cheaply to Malta 
as the French da ta Toulon, they would soos find means to obtain fuel fram the numerous 
countries communicating with these seas. If it came te the worst Corfu, Zante, Ceriga, 
and Malta must become depôts for the wood of the Wolga, the Don, the Danube, and 
ot Styria. 

22 We do not find any difficulty with Malta, Gibraltar, and the Ionian Isles, and are 
not likely to da sa. 

23 'Phis is the real truth of the matter, the beginning was declamatlon ta amuse the 
épiciers and badands of Paris, hut the naked truth lies here, France has much more to 
fear from a steam navy than England, and has no interest in going to war. There ia such 
a thing as federaliam, symptoma of it were shawn in France soon after the Revaintion, 
andit might be possible to promete the desigas of local demagogues in forming the 
United or Independent Statea af Lyons, Marseitles, Nantes, Bordeaux, Brittany, or La 
Vendée. France is not yet se cousolidated as ta be active thns far, and the game haa 
been eftectually played elsewhere, Brittany would make a nice Celtic republic under the 
auspices ef an English army nf co-operation, turned mure effectually ta account than 
French intrignes in Ireland. ‘he old proviocea of France might find 1t ta their account 
tu throw off the yoke of centralization, and carry on governments on their own acconnt. 
This is one among many purposes in which an English steam navy could he turned to 
account, as the author will see. 
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thing, what was the all in all twenty years ago, is now no more than 
an accessary to naval force—that fine squadron will be very near being 
only a useless expense. Let us investigate a little the facts, which 
have passed before our eyes, it is a cotemporary history, which every 
one can appreciate from his remembrance. 

Since the progress of navigation has caused gallies to be abandoned 
(this is old enough), each state has had squadrons or reunions of sailing 
vessels, as the expression of its naval force. The French and English 
fleets, have during a century and half disputed with each other the 
empire of the sea,** and after long and sanguinary struggles, the Eng- 
lish flag has been carried from one end of the globe to the other asa 
conqueror and a master. The French navy might have been thonght 
to be annihilated. 

It was not however and peace bringing back tranquillity, confidence 
and commerce, our merchant navigation employed and formed sea- 
men enough in 1840 to allow of a squadron of twenty ships carrying 
with honour the French flag in the Mediterranean. 

Many minds were dazzled with these brilliant results;2* they saw 
with grief this fine fleet condemned to inaction at the moment when 
the national sentiment was in them so deeply wounded. We had‘at 
that moment over the English squadron a superiority in organization 
and number. Our seamcn commanded by an able and active chief, 
were well-exercised, and everything promised them victory. I do 
not invoke on that point my own recollection, but that of one of the 
most able officers of the English navy. 

Let us admit that a quarrel had then broken out; let us admit that 
the god of battles had been favourable to France; cries of joy would 
have been uttered all over the kingdom; it would not have been 
thought that the triumph was of short duration. It must be allowed 
In a conflict between two squadrons, French and English, victory will 
be always strongly disputed ; it will belong to the most able, the most 
persevering, but it will have been paid for most dearly, and on both 
sides the loss will have been enormous, many vessels destroyed or 
crippled. It follows that each will return to its ports with a maimed 
squadron, deprived of its best officers and best seamen. 

But I will suppose what is without precedent; I will allow that 
twenty English ships and fifteen thousand English seamen could ever 
have been brought prisoners into Toulon by our triumphant squadron. 
Would the victory be thereby more decisive? Should we have sub- 
dued an enemy who is cast down by the first blow, who wants re- 
sources torepair a defeat and who in wiping off disgrace, is accustomed 
to calculate the expense? To every one who knows the English pev- 
ple it is evident that in such circumstances they would be found ani- 
mated with an immense desire of avenging a check unknown in their 
annals, a check which affects their very existence. We should see all 
the naval resources of that immense empire, its numerous personnel, 
its material riches, accumulated to wipe off the blot on the English 
navy, at the end of a month two or three fleets as powerfully organized 
as that which we should have carried off would be before our ports. 
What have we to oppose them? Nothing but wrecks. And here is 
the place to tear off the veil under which the secret of our weakness 
is hidden from us. Let us proclaim it aloud, a victory, like that 
seemingly promised to us in 1840, would have been for the French 
navy the commencement of a new ruin, We were at the end of onr 
resources ; our materiel was not rich enough to repair from one day 
to another the mischiefs which our ships would have suffered and our 
personnel [our crews] would have presented the spectacle of an im- 
puissance still more distracting. lt is not enongh known what efforts 
it took to arm then those twenty ships, which gave France so much 
confidence and so much pride; it is not well enough known that the 
exhausted muster rolls of the inscription could furnish no more sea- 
men. And what must be added is that on the first rumour of war, the 
nursery so impoverished of our merchant navy would have been re- 
duced to notbing; the few hands which might have remained would 
immediately have taken to the profitable speculation of privateer- 
ing.?6 

a times in the course of its history, France, when thought to be 
without troops, has sent out thonsands from her bosom, as by magic, 
but it is not so with fleets; the seaman cannot be made off-hand, he is 
a work of art, which if not modelled from his infancy, to the sea 


24 Æsops cock wasa much more rational animal when he scratched up the pearl on 
the duaghiil and rejected it as of no use to him. The Gallic cack according to his own 
account, must contend for the empire of the sea, which would have beea of no use to him 
when he had got it. 

25 The author wonld have done well had he reprohated this insane practice of making 
a show of force withont any grounds for its exhibition, or resources for its maintenaace. 
It is this vile pandering ta popular vanity which is doing so much harm ia France and 
the United States. Let the French set to work to make themselves a cammercial power, 
and then and then only talk about their naval force. ‘The Hollanders now that their 
snpreniacy is lost, are tuo wise to waste their thoughts in display, but exert themselves 
soberly and stvadily to improve their position, 

26 All this somnis like commun sense, why then should the author address himself to 
engage his countrymen in u war, which could onl, brings them rniu and disgruce. 
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business, always exhibits an inevitable inferiority. From the time 
since we have been trying to make seamen, we have sneceeded, it 
must be allowed in getting men, who are not sea-sick, but the name of 
seaman is not to be acquired so cheaply. 

There then is the wreck of our victorious fleet either blockaded or 
attacked with numerous forces, which to the power of organization 
join the ardent desire of avenging defeat. The fruits of victory and 
of the blood shed is lost. It is no longer permitted to call by the 
name of victory a temporary superiority, which has only left behind it 
the certainty of defeats near at hand, and that because, without fore- 
sight for the morrow, we should have ventured all our resources at 
once. 

No, we must net accustom the country to play in time of peace with 
fleets, and flatter itself with the false idea that they give it power. 
Let us never forget the effect which the recall of the fleet in 1840 pro- 
duced; it was however what was necessary then, and what would be 
so still on the first threat of war. 

It is clear therefore that the part of shipping can ao longer be 
henceforward to form even the main body. of our naval power; the 
employment of steamers reduces it perforce to the subaltern occu- 
pation of siege artillery ina land army. They will be carried in the 
train of a steam fleet (when sailers) the expedition has a determinate 
object, when employed against a fort, or a sea town, which must be 
attacked with a large mass of artillery brought to bear on one point. 
Beyond that, services will not be required ot them, which they cannot, 
ought not to render, and we shall be cautious of persevering, from an 
exaggerated respect for ancient traditions, in a dangerous path, at the 
end of which there might some day have to be rendered a very serious 
account to France, disabused. 

I should not hesitate myself, to strike at once into a contrary path, 
and I should put to myself plainly the question whether maintaining 
eight armed ships and eight in commission to obtain no other advan- 
tage than that of striking afar off the eyes of superficial observers is 
not a great deal too much. 

I shall be answered perhaps that these ships are schools of officers 
and discipline. 

But every reunion of ships, either sailers or steamers, would attain 
the same end. It is not necessary to have for that ships of the linc, 
the most costly of all floating machines, ships, which on the approach 
of war, we sbould be obliged to disarm. 

Would it not be better 10 employ the leisure of peace in preparing 
and sharpening a blade which wonid give certain blows in time of 
war? Jam not afraid of alfirming that from the formation of a steam 
squadron would arise more new ideas and true progress that there has 
been from all the lessons of the last war. 

In fine, and everything lies on that, let us look across the channel, 
and see what England does: let us see the decision with which that 
country, so sagacions, and so enlightened as to its interests, has known 
how to give up the old instruments of its power and seize the new 
arm, (See Appendix A.) 

Certainly if in any quarter suiling fleets should be kept up we should 
expect it in the English Admiralty, which has derived profit and glory 
enough from them. 

But they have followed the march ef events, they have listened to 
the voice of experience, and have comprehended that sailers would be 
useless when a new naval force, capable of doiog everything in despite 
of them, had come into the world. 

So too Ìct us look at our fleet, nailed up by the force of circum- 
stances in the Mediterranean, what do the English Government op- 
pose toit? ‘Three ships,* but on the other hand they have eleven 
steamers, of which nine are of large size, and with this force, they 
have enongh to make their flag rule and their policy triumph, Our 
budget, I know, gives us an effective force of forty-three steamers ; 
that is something; but in England they know what to make of the 
naval value of these vessels, and this 1s the total they have to set 
against ours. 

In all, England now reckons one hundred and twenty-five steamers. 
Of this number, seventy-seven are armed, and to these must be added 
two hundred steamboats of superior quality, fit for carrying heavy 
guus and troops, which the merchant navy could furnish to the state 
ou the very day they were wauted.®7 


* The Eagliah Government reduces this year from seventeen to nine the numher nf its 
armed vessels. Three first class (three-deckers) will be employed as guard ships in their 
ports, Sheerness, Portsmonth, Plymanth ; three in the Meditterranean, ane in the Pacitic 
Ocean, one in China, one in the West Indies and North America. Sevea of these nine 
ships are to carry the flags of Admiralty. 

27 The anthor must have a strange idea of his countrymen to give them the soundeat 
view of the resources of England, and show the impossibility of competing with them, and 
at the same time to recomincnd thein to engage in an enterprize so worthless. There can 
be little doubt indeed that this is an appeal ta mob prejudices, and the anthor knows 

That it they will, they will yon may depend on’t, 
And if they wont, they wont and there’s an end on’t. 
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That is not all: to form an idea of the real force of this steam fleet, 
we must have seen close at hand how formidable its equipment is, we 
must have seen the care and skilful foresight with which everything 
has been designed. The English war-steamers have not been designed 
warranted good for every kind of service without distinction, in their 
construction only one idea, one end has been in view—war. They 
conjoin with a marvellous fitness for sea purposes, high speed, power- 
ful artillery, and plenty of stowage for passenger troops. . 

Yes this armament is formidable; yes, this exclusive care which 
England devotes to increasing and perfecting this branch of her mari- 
time service is a warning which we should not neglect under pain of 
seeing some day in peril, all that is most dear to a people, the integ- 
rity of our territory and our national honour. 

Then, I repeat, there is a very simple means we have of warding 
off this danger, und rendering the chances of the struggle if ever one 
should happen; that is to arm ourselves as they arm against us,?® it 
is to give our steam navy which still languishes in the uncertainty of 
experiment a powerful impulsion and a large developement. With 
the resources which this navy thus perfected would supply for attack 
and defence, France could legitimately rely ou the opinion of her 
strength. But, I must necessarily say it, in that as in everything, to 
do well, we must busy ourselves with it, and busy onrselves seriously 
with it. 

Our steam navy dates from 1829: the expedition to Algiers was the 
theatre of its first essays. People were then struck with the advan- 
tages it was possible to gain from it, and we hastened to cast in the 
same mould a sufficiently large number of vessels, similar to these 
which had served in that expedition. However such was the daily 
increasing importance of the Algerine service, that these boats hardly 
finished were obliged to be immediately appropriated, and without 
ceasing urgently required, and often obliged to move without their 
repairs being completed, they could not furnish the basis of any fruit- 
ful experiment, or any amelioration. What they particularly wanted 
was to be employed on stations where they could be put in comparison 
with foreign vessels. This inconvenience together with the prejudices 
exclusively prevailing in favonr of the sailing navy, was the reason 
why the progress of our steam fleet from 1530 to 1540 was nil. Science 
hewever had progressed. The royal navy of England having the 
leisure for experiments, and further, having under its eyes a merchant 
steam navy in which number and competition produced daily progress, 
turned out some magnificent vessels.?° 

The men who governed our affairs in 1$40 were struck with this 
progress, and felt the bearing of it: an energetic attempt was made 
to give France a true steam navy, by the creation of our transatlantic 
packets. 

Unfortunately this attempt has been the only one; notwithstanding 
the laudable and perseveriog exertions of the treasury to point ont a 
path of improvement to the steam navy by the example of its packet 
boats, there was an obstinacy in leaving it to vegetate, and now it is 
not even sufficient for the wants of peace, and far from offering the ree 
sources which it should present in war. 

And the Chambers cannot be accused of this lamentable insufficiency. 
Every time that funds have been asked to endow France with a steam 
navy, they have been voted with patriotic ardour. The money has 
never had to be waited for; but it was hoped that there would be 
some result equivalent to so much expense and so many sacrifices. 
This result is now apparent to our eyes. By an excess of foresight 
too common with us, the administratiou has thought fit first of all to 
ereate repairing establishments for the new navy. In all our ports 
now rise maguiticent factories enclosed iu stately monuments. These 
factories are for the purpuse of repairing the damage, and providing 
for the wants of the steam navy, and this navy is only in its infancy. 

However as these large factories caunot be left without employ- 
ment nor the workmen without work; as besides in the nature of 
things, all the steamers we have are employed at Toulon, and that 
there are only steamers to repair at that place, what has been done 
with the factories constructed in the ports of the ocean? They have 
been employed in manufacturing engines, instead of giving the con- 
tracts for them, as a premium to private industry.?° 

We had already Indret and its costly productions. Was it neces- 


28 Why should tha author imagioe that the English or anyone else arm against “us,” 
agaiost France, France ia not a power so formidable as to excite English or Americo- 
English suspicion, and the latter nations have quite enough to do in looking after their 
interests without troubling themselves about France. 

29 This is the secret of naval supremacy, the French have always begun at the wrong 
end, instead of beginning hy making # strong miliary navy, it should be by making n 
strong merchant navy. 

30 The advice of the anthor is here very good, it is by the developement of private in- 
dustry that Fiance is to be advaoced, aod England will uever grudge the real advance- 
ment of France, nor even its superiority should it be gained ty fair meaus, «nd in con- 
formity with the great interests of mankind and of civilization, 
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sary to add to this luxury of establishments? Was it requisite to 
employ the money destined for the increase and improvement of the 
fleet, in raising monuments of which the immediate utility is far from 
being demonstrated ? 

We have always been inclined to increase without limit the im- 
moveables of the navy, to the detriment of everything efficacious and 
active in the department.*! It would be good to try the other plan, 
and I am convinced that we should readily find the means of armiog a 
true steam fleet and encouraging a useful trade, by requiring from 
private establishments, fioe and good machines, such as they know 
how to produce. 

If { were here to trace the true state of our steam navy, if I were 
to say that of this nnmber of forty-three steamers afloat borne on the 
budget, there are not six fit to compare with the English vessels, I 
should not be believed, and Ishould still have asserted the strict truth. 
The greater number of our vessels belong to that class goud in 1830, 
when they were turned out, but now, must certainly much behind pre- 
sent improvement. These vessels subjected in the Mediterranean 
to a navigation without repose, have almost all reached a premature 
old age. As I pointed out just now they are no longer snfficient for 
the service of Algiers and the political missions on which they are 
sent, for want of better vessels. Ihe officers who command them 
blush at seeing themselves weak and powerless, | will not say along- 
side the English only, but the Russians, the Americans, the Dutch, tne 
Neapolitans, who have better steamers than ours, 

I shall be accused of decrying with pleasure our war resnurces, if I 
did not reckon our transatlantic packets and those belonging to the 
post office. Doubtless there is some use to be expected from these 
vessels, but inthe first place they do not belong to the navy, which 
does not require them in vime of peace, and it is deceiving ourselves 
besides if we believe that by their constructionand equipment we can 
at once appropriate them to their own service and that of war. (See 
Appendix A.) 

The objection of expense is raised against the general employment 
of a steam navy. 

My first answer will be that so far as precautions are to be taken for 
the guard of her power and the defence of her territory, France has 
often proved that she did not reckon expense. But [ accept the ob- 
jection, and [allow that engines and boilers cost very dear; I add 
anly that nothing obliges us to pay all the expense ina single year, 
for in the interest of such ao extensive manufacture, it would be ad- 
yantageous to distribute the expense over several consecutive budgets. 
We must consider then that engines properly kept in order will last 
a very long while, from 20 to 25 vears, and that if the boilers are worn 
out sooner, it is possible to render them less costly, by substituting 
copper for sheet iron: not but the first metal is dearer than the other, 
but it lasts longer, and after the apparatus is worn, still preserves some 
value for sale uf old material. 

I have endeavoured to make some calenlation as to the cost of 
establishment and maintenance of the material of steamers compared 
with sailers; unfortunately I have not been able to give to these cal- 
culations all exactness requisite, having no ather basis to furnish them 
than hypotheses; the official publications only exhibit uncertain data 
in this respect. Baron Tupinier ina work full of interest* has formed, 
with the same purpose as [ have, some calculatious which are only 
learned probabilities, and which, like mine, are exposed to error in 
their basis, since they only rest on supposition. 

Iu this unfortunate impossibility of giving results mathematically 
accurate, I have left out of the account the cost of the material of the 
steamers, confining myself to the observation that sailing vessels have 
also a materiel which wears out and at all times, while that of steamers 
only wears while the engiae is going and doing wurk. 

Ihave therefore taken the pay and clothing of the crews, and the 
consumption of fuel, the only appreciable data, and from these data I 
have drawn this conclusion, that a second rate entails an expense 
equivalent to that of four vessels of 220 h. p. 

That therefore our present fleet at Toulon costs as much as a fleet 
would cost of 

5 steam frigates of 450 h. p. each. 
22 steam corvettes of 220 h. p. 
1I steam boats of 160 h. p. 
38 steamers capable of transporting 20,000 troops. 

I now ask to compare the services, which on the one hand could be 
rendered by § liners, 1 frigate and 2 steamers, slow and uncertain in 
their movements, and absorbing an effective of 7767 seamen; and on 
the other hand 38 steamers manned with 4529 seamen and capable of 


31 This is a very good hint, and shows up a very prevalent feature of French admlinis- 
tration. 
* Considerations sur ta Marize et son budget. 
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ransporting 20,000 troops. Let war come, and we must disarm the 
former of these squadrons, while the second is always serviceable. 
(See Appendix B.) 

I could have dwelt further upon these considerations relative to a 
steam navy, but I limit myself to general ideas, leaving to others the 
care of enforcing my views, and bringing out all they suggest. 1 be- 
lieve however that 1 have demonstrated in a satisfactory manner that 
a steam fleet is alone good at the present day for olfensive and de- 
fensive war, and alone good for protecting our coasts and acting against 
those of the enemy, and for seconding efficiently the operations of our 
land armies, It now remains for me to speak of a means of action, 
which we should have to employ in case of a war with England. 

Without having been engaged in the long struggles of the French 
navy with the English navy in the time of the revolution and the em- 
pire, we may have studied its history and gathered its experience. 
It is a fact well ascertained now that if during those twenty years the 
war of fleet against fleet was always fatal to us, almost always also the 
cruises of our corsairs were successful. Towards the close of the em- 
pire divisions of frigates, issuing from our ports with the mission of 
skimming the sea without compromising themselves against an enemy 
supericr in number, inflicted considerable loss on English commerce. 
To touch that commerce then, is to touch the vital principle of Eng- 
land is to strike her to the heart.?2 

Until the time of which I spoke our blows did not strike there, and 
we allowed the spirit of English speculation to increase by the war its 
prodigious profits. The lesson should not be lost to us now, and we 
ought to put ourselves in a condition, at rhe first shot which would be 
fired te aet powerfully enough against English trade to shake its con- 
fidence. This end then France would obtain by stationary cruisers 
skilfully distributed in every quarter of the globe.** In the channel 
and the Mediterranean this part might very well be entrusted to 
steamers. Those which are employed as packets during peace would 
from their high speed make excellent corsairs in time of war. They 
might come up with a merchantman, plunder it, burn it and escape 
even war steamers, of which the progress would be retarded by their 
heavy construction. 

It could not be thus on distant seas; there it is frigates which must 
be specially destined as cruisers, and althoogh apparently there is no- 
thing new in what l am about to say, I would wish to call attention to 
this point. 

My opinion with regard to frigates is not the same as with regard 
to liners. Far from reducing the number | should like to increase 
them; in peace as in war, good service ean be got out of them, and 
they would be obtained increase of expense by only distributing our 
stations in a better manner, 34 

The frigate alone appears to me proper to represent France at a 
distance, and moreover the frigate of the most powerful dimensions. 
It only can, in effect with an adequate furce and a numerous erew 
carry provisions enough to keep the sea for a long time together; it 
only can, as I shall hereafter point ont, bend itself equally to the wants 
both of peace aud war. A thousand or two thousand leagues distance 
frum the shores of France I admit of no distinction between these two 
conditions; distant stalious, which may learn of a war some months 
after it has been declared, should always be constituted on the most 
formidable footing. Motives of economy should bere disappear be- 
fore greater and more elevated ideas. We must never by a ruinous 
parsimony, allow the forces of Franee to be sacrificed or even conie 
promised. 

Until now our distant stations have been composed of a frigate 
bearing the flag of the admiral in command and of several corvettes 
or brigs. Two reasons have produced this result; the demands of 
consuls, always desirous of having a vesscl of war within reach of their 
residences; and secondly the great reason of economy so often ap- 
pealed to, which has caused the force and elass of vessels to be re- 
duced, which could not be reduced in number. 

It follows that wishing to be everywhere, we have everywhere been 
weak and impotent. 

It is thus that we send 40 gun frigates* with a crew of 300 men 


s2 This is another exemplification of the author’s soi-disant non-political bias, Like 
most other Frenchmen he is however wrong im his view, it is not commerce which is the 
vital principle of Enylaod, but the spirit of energy and enterprise of which commerce is 
the externul manifestation, ‘Fhe author might destroy our ships, check our commerce, 
and yet leave the vitals uf England’s power unscathed. 

83 This amiahle proposition has excited much attention and much reprobatiou. The 
outhor however forgets that there is hardly a part ut the world where the English flag 
does not fiy, and where England has not resources at haod tu check those cruisers. tn 
ail our colonies now, even in Australia, are merchant steamers, which might be found a 
nuissuce even lo French frigates. 

a4 It will he observed that this ie the American system. The Americo-English have 
only 10 ships of the line (4 building), hut have 16 frigates (4 huilding), They seem how- 
ever to he increaaing their squadron of the line. 


= * Thus on the Brazilian aud La Plata station we have a frigate bearing the flag of the 
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where England and the United States have frigates of 50 guns and 
more, with 500 men aboard. Each is however only a frigate, and if 
it happened that they one day met in conflict it would be said every- 
where that a French frigate had been taken or sunk by an English or 
American frigate; and although the force would not have been equal 
onr flag would be no less humiliated by a defeat. 

As a principle 1 should say that stations should be formed each of 
two or three frigates of the greatest dimension. These frigates would 
move together under the orders of an admiral, and would protit thus 
by all advantages of navigation in squadron. Constantly at sea com- 
mander and seamen would learn to know and appreciate each other, 
and we should not reproaeh our admirals with that lazy immobility 
which seems to nail them tothe head quarters of their station. Every- 
where where this naval division would show itself, and it should be 
constantly engaged in going over the extent of its district, it would 
be seen strong and respectable, having the means of repressing imme- 
diately the irregularities of foreign governments, without those costly 
appeals to the mother country ot which Mexico and La Plata have 
given us such lamentable examples. 

We should no longer have those small vessels disseminated over the 
points where our diplomatic agents reside, and so fit by their very 
weakness, to bring down insults which our flag should know how to 
avoid, but never suffer, 

We shoald no longer be exposed to see at the commencement of a 
war, the greater part of these vessels of weak build snapped up with- 
out firing a shot by the enemy’s frigates. 

Far from that we should have on all points of the globe divisions of 
frigates, quite ready to follow in the track of those glorious squadrons 
which have so nobly contended for their country in the Indian seas. 
They would cruise around our colonies, around those new points seized 
in distant seas by a provident policy, and destined to serve as a basis 
to their operations,#? as well as to become the refuge of our priva- 
teers. 

I may add that this manner of representing the country abroad would 
be much more advantageous to our commerce, than the manner in 
which we now do it. In effect, the arrival of a squadron provided 
with all the means of making itself respected would be much more 
feared than the constant presence of a small vessel, which people are 
habituated to see and soon forget.2® Either 1 deceive myself or this 
visit always expected, always 1inminent, would be for French interests 
a powerful protection, and our merchantmen would find much more 
benefit from the influence of our flag thus shown from time to time in 
countries which form an incomplete idea of the strength of France, 
than from the presence often annoying for them of one of our small 
vessels of war. 

lt may be observed that 1 have not spoken of steamers for those dis- 
tant stations; l believe that we should only employ them incidentally, 
and with the determination to shut them up in our colonies on the 
first rumour of war. 

In general, it is necessary that our steamers should never leave our 
coasts except for snel a distance as allows of regaining them without 
a fresh supply of fuel. I argue always on the hypothesis agreed ou 


admiral commanding the station, The English aud American Governments have also a 
frigate; but here is the respective force of these ships. 

France Africaine 4U guas 31] men. 

Englund Alfred 50 ,, 445 ,, 

Ametica Raitan* 60 ,, 470 ,, 

The rest of this station is composed ol swall vessels, aud there also we are in inferiority 
in uumber und rating. 

Anuther example. Our station of Bourbon and Madagascar, destined to protect our 
infant establishmeat at Mayotte and suppart the Catholics of Abyssinia, of whom tha 
triendship preserves to France one of the keys of the Red Sea,36 is thus compused :— 

ł curvette 22 guus. 

1 brig ON R 

1 Gubarre (trausport), 
1 steamer of 160 h. p, 

Whilst Lhe English station at the Cape,36 ia compvsed of ;— 

1 frigate of 59 guos. 
ł WwW » 
2 corvettes of 20 ,, 
2 hrigs ORTIG r 
1 steamer of 320 h. p. 

* The Raritanis rated as u 44 gun frigate.—Trauslator. 

35 Thia is a specimea of French policy and glory. Madagusear and Mayotte! aggrea- 
sion and not civilizution—and iatrignes with the Catholics of Abyssinin, these are the 
staple. What interest France has iu the Red Sea cannot be well conceived. The Tndian 
trade of France is aot worth mentioning, aud requires nmu key of the Red Sea for its de- 
velopenient. 

36 The English have not only ia that neighbourhood the station at the Cope, hut those 
of Aden, Bombay aud Ceylon, which would clear ctf the French settlements in a twinkliag. 
The English require these stations for the demands of their commerce and steam aaviga- 
tion. 

a? This is sufficient as a hint. The French have invaded our territories in Tahiti, 
Hawaii and New Zesiand, and those of our ally in the Comoro Isles, not for the legitimate 
purposes of carrying on their own trade, hut with the mare banditti-like end of preyiag 
un ours. 

a8 Why France should ao constantly desire to make herself feared, we think it should 

, have been for the author to explain, 


1844.] 


of a war against Great Britain, and it is evident to every one that in 
such case we should have few friends on the seas ;°° our maritime 
commerce would not fail to disappear. How far from France then 
obtain fuel? Onr steamers, deprived of that principle of all their 
action, would be reduced to make use only of their sails, and it is 
known that for the present they are poor sailers; they would make 
but a sorry figure against corvettes or brigs of the slightest mould. 

Perhaps the use of the screw, by leaving the steamer all tle power 
of a sailing vessel, will some day produce a change in this state of 
things. Steam will then become a powerful anxiliary to our cruisers, 
but this alliance of sail and steam would change nothing as to what I 
have before laid down. The steamer, destined to serve in squadron 
or on our coasts, should always have a high speed, by sLeam alone, as 
the first means of success.?° 


—— 


I have finished what I wished to point out in this note, and I have 
nothing to do but sum up in a few words. 

Taking the chances, hnwever distant they may be,*! of a war with 
England, as the basis of our naval establishment, I have said that I 
thought it might be thus defined :— 

Powerful organization and developement of our steam navy on our 
coasis and in the Alediterranean. 

Establishments of powerful and well-managed eruisers on every point 
of the globe, where in peace our commerce has interests, or in war we can 
act with advantage. 

To realize the first part of what I require, we must as quickly as 
possible stop the unfortunate current which drags the navy into useless 
expenses of material and establishments disproportioned to its wants, 
i the expenses of the fleet, real and living expression of our naval 
orce. 

This will give us the means of meeting the expenses really neces- 
sary. 

We mnst then withdraw our confidence in ships of the line, and 
apply ourselves to designing and perfecting oursteamers; particularly 
in trying them, before making a number of the same model, which in 
case of ill success causes inconveniences of which we have many 
instances. 

Give eacli service its port. 

Keep up a fleet of at least twenty steamers ready for war. Give 
Bp to this ficet the study of the tactics to be prepared for a steam 

eet. 

Assign to the service of the Algerine packet boats a sufficient part, 
but rigorously limited as is done for the Levant packet service. The 
wants of war are not so imperious in Africa as to require all the re- 
sources of the navy to he sacrificed to them, and every idea of order 
and economy. The navy might very advantageously get rid of its 
160 h. p. steamers by giving them as the cost of establishment of this 
first service. 

Create a certain number of light steamers, in which everything 
would be sacrificed to speed, to carry the orders of the government. 

In fine keep at least two and twenty first rate frigates armed for the 
service of distant slations. 

Leaving out tbe expense of creating the vessels, the expense of 
maintenance will not exceed those of our actual fleet. With a navy 
thus organized, we shall be able to resist any attempt to wound our 
honour or our interests and a declaration of war would never risk our 
being found without defence. In fine, we should bave the means of 
acting immediately, without exposing all our resources to a single 
hazard, 

And dwell upon this latter point all these results we should obtain 
without a serious increase of expense. (See Appendix C.) 

What if, to belie my assertions, they were called Utopian, a term 
marvellously adapted to frighten timid minds, and to force them into 
the rut of routine, I would ask those who answered me in this way to 
consider attentively all that has been done in the last few years and 
what is still being done in England, and then to say in good faith, 
whether it cannot as well be realized in France. 

It las given me pain, in the whole course of this short writing, to 
subject my country to an afflicting parallel with a country which so 
far exceeds it in the knowledge ot its interests; it has given me pain 
to lay bare the secret of our weakness in sight of the spectacle of 
Engiish power. But I should consider myself furtunate if I could by 


39 We should think not. 

40 The screw propeller is calculated for reasons before mentioned, to give much greater 
power to expand, 

41 Why should it be assumed that there is even the chance of a war between England 
and France. ‘There certainly is no reason for it. We have no wiah to make an aggression 
on France, and if France is ever destined Lo enjoy the advantages of English privileges, it 
must be by the moral operation of events. 
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the sincere acknowledgement of these lamentable truths, dissipate the 
illusion in which to many intelligent minds are as to the real state of 
the naval forces of France, and determine them to demand with me a 
salutary reform which may give our navy anew era of power and 


glary. 


APPENDIX A. 


The Navy List of the Ist January 1644, bears 

43 steamers afloat. 

18 building. 

18 transatlantic steam-packets, of w hich several are finished and the others 
far advanced, 

Finally, the Post Office reckons for correspondence with the Levant, Alex- 
andria, Corsica and England, 

24 steam-packets from 50 h. p. to 220 h. p. 

Total 103. 

In all 103 steam vessels. a considerable number, but one which it is neces- 
sary to reduce to its real value. 

We must first nf all remove from the list the 24 post office steam packets 
constructed and filted for a peace service. Time would be required to adapt 
these vessels for war. This transformation, it should be well known, cannot 
be done at ance, especially with the necessity of operating simultancously on 
42 steamers, mostly of large dimension. We should deceive ourselves then if 
we imagined that these steam packets, becanse they are solidly built and 
pierced for ports, would havenothing to do on the breaking out of war, than 
to take on board their guns and ammunition. Do we know besides, since no 
experiment has been made, whether the weight of the war equipment will not 
deprive them nf the only advantage acknowledged in them till now, that of 
speed? We should have to make a clear deck from stem to stern, All those 
costly fittings, all those objects of luxury and comfort must make way for the 
severe nudity of a man of war’s deck. A warcrew is not to be Indged like 
passengers who purchase the right of comfort; there must be large bulk for 
water, provisions, powder and shot. 

Every thing would bave to be created for a destiaation so new, and so dif- 
ferent. 

Tt must be repeated such a transformation cannot be made at once ; it can 
only he slow and successive. 

We can only then consider these 42 steamers asa reserve, and introduce 
them as such in the calculation of our naval puwer. It appears to us that 
it would be very wrong to reckon on the integrality of this amount, since on 
the commencement of war, a portion of these steam packets, employed in 
pursuing their pacific missivn, would inevitably fall into the hands of the 
enemy's cruisers, or even remain blockaded in neutral ports by the mere 
fact of a declaration of war. 

It only remains then, after this examination to occupy ourselves with the 
purely military portion of the steam fleet, if that which in time of war would 
present immediate and eflective resources. This still exhibits a total of ü} 
steamers ; but here we find we have a new deduction to make, for ships 
building cannot be reckoned among present resources ; like the steam packets 
we must consider them as a reserve, and still on condition that they be ad- 
vanced, to the 22—24 [nearly complete]; that then is what cannot be done 
with the greater number. Many of these vessels are not commenced; the 
Coligny, for instance. 

In fine we reduce to 43 vessels our sven FORCE now disposable, now effec- 
tive, that which ona sudden eventuality, would be called on to give and 
ward vti the first blows. 

It is this total of 43 that we propose to examine. 

We first of all sec in this list 3 vessels of 450 h. p.*, the Gomer, the Asmodée, 
and the Infernal, rated as frigates. The two first bave given satisfactory re- 
sults with regard to specd, but have not been able to take the equipment in- 
tended for them. The Gomer with its supply of fuel and its 22 guns, was 
unable to keep the sca; and it was requisite to reduce either the stuck of fuct 
or the guns, The latter alternative was determined on. The Gomer has 
worked easily cnough, but it is no longer a ship of war, but a packet ; its 
whole artillery is 8 guns, of which 2! eighty pounders, and 6 thirty pound 
howitzers, enclosed in narrow purts on the sides of the vessel, an impotent 
and useless armament; and still in this condition, the vessel labours a good 
deal in bad weather. 

As to the dsmodée it seems to have succeeded better than the Gomer; but 
both want power, and in rough weather, their machinery is paralyzed, How- 
ever this may be, it is willingly acknowledged that by applying to them a 
suitable mode vf armament, they might be converted into vessels trnly adapted 
for war service. 

Before going farther it will perhaps be right to explain what is meant in 
OOST e a 

* See Table, Na. 1. 
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speaking of war steamers by a suitable armament; it can be doneina few į sight of the united squadrons, one steamer, the Hnglish, towing the corvette, 


words. 

It is known that in steamers, the machinery is placed amidships. That is 
then the vulnerable part, since the vitality of the vessel dwells here, and it is 
correct to say that in a steamer the centre ur midship is the weak point. 

The extremities on the contrary by their distance from the motive power, 
by the acuity of their forms and their small superficies exposed compared to 
the broadside, hetter protect the motive power and expose it less. 

That is then the strong point. 

This principle is fundamental, it establishes a marked essential difference 
between the sailing vessel and the steamer; between their mode nf fighting ; 
between the armament suitable for the first and that suitable for the second. 

In the sailing vessel 1t is the broadside which is the strong side; and a 
numerous artillery has been developed on it: it is then suitable and rational 
to fight it by presenting the broadside ; thence, the line of battle and every 
system of tactics of which it is the basis. 

But in steam, where the conditions of power are no longer the same, where 
the broadside is on the contrary the weak side, it is equally suitable, equally 
rational to arm the broadside, since by placing guns there it necessarily fol- 
lows it must be exposed to the shot of the enemy ? 

No: unless we deny the principle which has here been laid down, that is 
neither suitable nor rational. 

Admitting this principle, tt is easy to draw a conclusion ; if the stem and 
stern are the strong points of the steamer, it is there that we must fight her, 
attack and defend ; the stem and stern must be armed with guns. The want 
of space not permitting a numerous artillery ia be developed on those points, 
we must as faras possible, make up for the power of number by that of cali- 
bre, uniting if it is possible the widest range with the greatest effect. 

That is, according to us, the general moe of armament suitable for the war 
steamer. 

This is no new theory: the principle Jaid down in its most general expres- 
sion, has been long since applied in England and the United States ; and this 
example has had imitators in Russia, Holland, Naples and among all mari- 
time nations. We alone persist in withstanding it, in pursuing in our new 
navy an impossible and dangerous assimilation, and this persistency, we are 
compelled to say is for our steam feet a general cause of inferiority. We 
point it out once for all, to avoid returning to it in the course of this enquiry. 

That laid down, we continue. 

The Infernal, the third of the 450 h. p. steamers, has received from the fac- 
tory at Indret, a four cylinder engine, a new system of which the first appli- 
cation was made to a steamer employed in the works of the breakwater at 
Cherbourg ; a second trial was shortly after made un board the Comte D'Eu, 
constructed at the works of Indret, and intended for the King, as a yacht. 
These two trials, have not been fortunate, and the Comte D’Ex, built at great 
expense, was judged unsuitable for its occupatiun. 

However ibis might have been, they did not give in as beaten ; two other 
vessels, the Infernal and Ardent, reccived machinery constructed on the same 
system, one of 450 h. p., the other of 220 h. p., and other similar engines are 
in the course of completion. Will this new experiment furnish more results 
more satisfactory and more decisive? lt must doubtless be hoped for; for if 
it justifies the mistrust excited by the first results, there will be occasion to 
regret that ina fit of precipitation, we did not wait for a decisive experi- 
ment, before applying a new system un a grand scale. 

The fourth vessel on the list is the Cuvier of 320 h. p. When in 1838 the 
Gorgon and Cyclops issued from the English purts, every one was struck with 
their power as ships of war, as well as with their fine sea qualities. There- 
fore a landable anxiety was shown tu obtain the necessary plans and data to 
enrich our navy with similar vessels, aud on those plans, modified for doubt- 
ful ameliorations, if we are to judge by the result, the Cuvier was produced. 

Unfortunately, far from resembling the type from which it was made, the 
Cuvier, has a very bad mation, neither can it carry together its artillery and 
fuel. We may refer toa recent fact which will attest its mediocrity. Having 
left Brest with the Archimedes of 220 h. Į., which is only a vessel of very 
common capabilities, the Cuvier was obliged to slacken speed, while the other 
kept quietly on. 

Next came the Gassendi and Lavoisicr of 220 h. p., bad ships and bad en- 
gines; always under costly repairs, they are far from having rendered equi- 
valent services, notwithstanding the exertions of the ufficers who commanded 
them ; 

Then the Cameleon, which can only reach 7 knots with all her steam up 3 
lastly, the Pluton, Feloce, and Archimede of 220 h. p., ike the preceding one. 
These three yessels are the best in our navy (although very heavy), if we 
consider the force of their motive power. They have good qualities and their 
working, without being superior, is at least satisfactary. Anywhere where 
they may appear on foreign stations, we shall not be exposed to humiliating 

comparisons; we shall not have, as recently happened on the Levant station, 
the spectacle of two steamers, one English, the other French, both leaving 
the Piræus to give assistance to one of our corvettes and save her from the 
coast on which she had grounded, returning both to the same port, in the 


and notwithstanding that racing with the French steamer, which thus termi- 
nated the impotent part which it commenced on the scene of the casualty. 

The G steamers of 220 h. p., are like the 450 h. p. reserved for politica] and 
other missions, One of them, the Archimedes, has just left Brest bound for 
the China seas, where she will form part of the naval division united there. 
The five others are almos: constantly required for politica] wants, or to co- 
operate in the changes which are required in autumn among the troops of 
Algiers. 

This kind of vessel seems to us, under actual circumstances, particularly 
adapted for the war service, which we expect from a steam navy. A double 
experiment is now being tried, one on board the Cameleon, the other on baard 
the Pluton, Let us hope that the comparative study of these two systems, 
which both are an homage to the principle we have laid down, may serve to 
slow the superiority of one to the other, or point out a better comb nation : 
be it as ıt may, 1t is to be wished that every exertion should be made for its 
general application in the navy, for our present system of armament or rather 
want of all system, is a serious cause of military inferiority much to be re- 
gretted. 

We now arrive at the class of 160 h. p., a numerous class, constituting the 
majority of our steam fleet. 

When the Sphinx appeared in 1829, the military navy was just heginning in 
steam navigation ; it only possessed a small number of steamers, unhappy 
experiments, fit at the best to be turned to aecutunt as harbour tugs. At this 
period the Sphinx was a progress, and a real progress, which left far behind 
all that had been done to that time. During ten years consequently the 
Sphinx remained the privileged model faithfully copied, but often with less 
success. During the whole of this period our 160 h. p. were only copies of 
the Sphinx, and it is believed that even in 1840 a Sphinz came out of our 
docks. 

Thus during more than ten years, we remained stationary, restricting our- 
selves to the exclusive worship of the only type, the 160 h. p. which of itsell 
alone is almost all the fleet. 

The necessities nf the African service sufficiently justified their persistency. 
lt was necessary all at once, almost in the infancy of steam navigation, to 
hit upon means of transport proportionate to the wants of a vast military oc- 
cupation, organize an aclive and regular correspondence, and it was to the 
steam navy they applied. Thenceforth all the resources of this growing navy 
were absorbed by the imperious and ever inereasing wants ; no more experi- 
ments, no mare improvements were possible; the urgency predominated over 
every thing ; steamers were wanted, a model existed, a successful tried model, 
and of which the whole navy employed imthe Algerine expedition proclaimed 
the excellencey ; in the same model therefore a number of vessels were has- 
tened to be built. Thence the whole family of the 160 horse powers which 
now make such a number in the budget. 

This circumstance must be enforced toexplain the excessive developement 
of a model, which was no doubt good, when it appeared, but which has 
ceased to be so because it has not participated in improvement, and because 
we now require in war steamers other qualifications of force and power. We 
are no longer contented with qualities which by the force of the imperious 
circumstances we have explained, have made the 160 horse powers the object 
of such lasting favour. Asa vessel of war, it is nnw too weak to be rated, 
and its inferiority uf work makes it unfit for quick service. We acknowledge 
that it possesses one qualification, essential it is true, but insufficient when 
isolated; that is that it bears itself well at sca. Instituted expressly for the 
African service, the African service is its specialty ; consequently in ordinary 
times we see that this service absorbs a considerable number. 

First, three are employed in the conveyanee nf sick ; they are the Gregeois, 
the Meteor, and the Cerbere. These three vesse!s have been fitted tn give 
shelter to their passengers, and have been raised by giving them another 
deck. It may he easily understuod that the construction of this shelter has 
not added to their gond qualities, and that even under certain circumstances 
it may be a cause of risk and endanger tbe safety of tbe heavily burdened 
vessel. But at that price the sick are sheltered, whilst on board the other 
vessels, in the continual going to and fro between the two shores of the Medi- 
terranean, between Algicrs and the other points of occupation, our soldiers 
bivouac on the deck, summer and winter, wetted with rain and spray, and 
that bas been going on for fourteen years; that is the model condition! Are 
there no sufferings which come less closely to us, and are Jess worthy of ex- 
citing the sympathy and solicitude uf the natian ?42 

The ordinary relations with Algeria require the permanent service of 9 
steamers as transports and for correspondence with France, Algiers and the 
several points of coast. Ina service so active carried on by vessels of heavy 
construction, frequently overtasked, damage is frequent. It is generally 
reckoned that 4 or 5 are kept in port for repair. This number sometimes runs 
up to 6, especially in winter, when the causes of accident are multiplied. At 
least 4 or 5 vessels therefore must be kept in reserve tu meet these casualties» 


42 This is a remark which does much honour to the feelings of the author, and one 
which no doubt will not be without induence. 
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under penalty of breaking the regularity of the correspondence, and disturb- 
ing a service which cannot now be done without. 

Thus besides a permanence of 9 steamers, 4 or 5 
serve; in all 13 or 14 steamers. 

Besides, 4 steamers have been considered necessary for the stations of the 
Brazils, West Indies. Bourbon and the Pacific, and the 160 horse powers are 
still applied to for want of better. 

For want of the better, it has been resolved to proclaim in every sea our 
inferiority, by putting to figure alongside rival steamers, such as the Cyclops, 
Vesuvius, Spiteful, and so many others. our shameful 160 horse powers, only 
good now-a-days to serve as transports. 

Let us add to this accoant the Ardent which is making experiments at 
Indret, the Fulton at Brest, for nnfureseen missions, one stationary at Tunis, 
one at Constantinople, under the orders of our own ambassador, another dis- 
armed and out of service, that is to say 5, and we reach with the three hos- 
pital ships. a total of 25 or 26, reckoning the reserve necessary to keep up a 
regular communication with Algiers. 

The services which we have just enumerated oecupy, of the list of our steam 
fleet, all the vessels comprised between number 11 and number 34, in all 24 
ships, whilst we have jast seen that by including in those services a reserve of 

or 5 vessels acknowledged as necessaay, we should reach a tatal of 25 
or 26, 

There are then in ordinary occasions, one or two wanting to complete the 
African service. 

Thence the state of discomfort and pressure which perpetually tortures that 
service, 

Let us now suppose that the four 220 h. p. disposable in the Mediteranean 
on duty in the Levant or on the coasts of Spain ; if a despatch arrives to be 
forwarded a pressing mission to be accomplished, instead of employing the 
Asmodee which costs too much, and which moreover on account of its draft, 
is not suitable for al! missions, we must, whether we will or no, Lorrow from 
the resources already over-worked of the African service. A repair just 
begun must therefore be tinkered up ina hurry, as well as it can ; as a vessel 
pust be dispatched instanter. What happens in eonseqaence ? that uader 
the rule of this system of hurry, steamers have times been known to leave the 
factory to fulfil missions, returning each time with more serious injury, and 
at last completely put out of service. This fact which has been pointed out 
is a reflection at once on the insufficiency of the tactories and the means of 
repair, and the insuflictency of vessels. 

At Toulon, where by the force of circumstances, the whole activity of the 
steam navy is concentrated, this regime of hurry has passed its model cun- 
ditions, ‘Yo satisfy the ever increasing demands ot policy and occupation, 
all the steamers afloat have been called in, al! the services have been cast in 
a single agglomeration ; military service, dispatehes and transports ; all the 
steamers are employed without distinction, without ever being able io arrive 
at completely satisfying any one of them. In this hind of anarchy, every- 
thing suffers, everything is exhausted, and all the current expenses are 
swelled beyond measure, and still heavier charges are bequeathed to the 
future, arising from the premature wearing out and decay of a valuable 


_must be reckoned as a re- 


stock, 
That is one serious cause of expense which onght at once to be taken into 


account. The economical views of the Chambers are not less interested in this 
than the future and prosperity of the steam navy. Of two things we must 
choose une ; we must put bounds tu the ever increasing ever insatiable wants, 
or make equal to its wants the power of this navy of which the elasticity is 
paralyzed by the abuse made of it. 

Reckoning from No. 54° there are reckoned 9 vessels afloat, all under 160 
h. pe These vessels, tvo small to carry much fuel, too weak to carry guns, 
have been constructed fur special and local services, cither in our colonies or 
on our coasts. 

Let us sum up this inquiry in a few words: first we have shown that the 
total of 103 steamers is reducible to 43, constituting what may be called the 
military portion of the steam ilcet. 

Of these 43 vessels 16 or }!8 are in permanent request for the African ser- 
vice ; 9 others, too weak to be rated as ships of war, are attached to local 
services. 

There remain then 16 or 17 vessels disposable for casual missions or 
for foreign stations; of this number are 3 of 450 h, p, 1 of 320, 6 of 220, and 
the rest of 160 and under. 

Such is the stake that at the commencement of a war we should have to 
deliver to the fortune of war. 

It may be thought right at the end of this estimate to show the state of 
the English navy ; from this comparison useful instruction may be drawn. 

An official publication informs us that the total number of steam vessels 
was in March last 77. 


* See Table, No. 1. 
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Of this number, the Mediterranean station cmploys 10 steamers, 1 of 


450 h. p, 4 of 320, 4 of 220, and } of less power 5 - 10 
The West Coast of Africa 9, | of 700 h. p. (the to 4 a 320, 1 of 

220 and 3 of 80 to 100 h. p. 9 
The Irish station 12, of idh 8 of Crane 220 to 320 h. a and 4 i jess 

power . 5 S 
The North eager Cana, Henne and Jia sidia: 3 of 

2200S b s B TE 
The India aud China station, 3 of 220 h. p. . 9 . 3 
The South Sea station, 2 of 220 to 320 h.p. . : o oo 2 
Nine others of different powers, employed on marine surveys a 2 
In all 48 steamers 4% employed on stations . . . 48 


We devote 8 to the same service! The difference of these two TEk will 
be enough to show the part allowed to the steam navy in the two countries, 
and the degree of importance attributed to it in the employment of naval 
power. 

The other vessels completing the total cf 77, are either disposable in the 
ports for casual missions and local service or employed as transports between 
the different paints of the coast. 

In the number of 77 are not included either the steamers built on the lakes 
of Canada, nor those employed in the colonies for local services, nor those of 
the East India Company,.4+4 

Neither are there included in it the vessels to the number of 11, in a state 
of disarmament in port; a situation unknown, and which, until now, has not 
in the steam navy, any equivalent among us, where the number is far from 
meeting our wants, but itis as well to point ont, because it has this signifi- 
cation, that in England the steam fleet exceeds the demands of the ordiaary 
service, and that this fleet reckons from henceforward a reserve afloat. 

Our reserve consists if we please in 24 post office steamboats and in 18 
transatlantic steamers, since it is on this ground that we have allowed them 
to reckon as part of our naval power. But who does not know that the great 
campanies tounded in England by private enterprise dispose of a considerable 
number, and that many of these companies recvive allowances from govern- 
ment, and that the vessels they employ. agreeably to the terms of the allow- 
ance, must be capable in case of need of being converted into war steamers, 
It will not then be objected that the English packet boats are not like ours 
adapted for carrying guos.* 

It may be considered very moderate to estimate the number of these steam- 
boats at double that of ours; but if this estimate is erroneous it will not be 
the less certain that the English lines will form as a reserve a better contin- 
gent than we can supply from our transatlantic lines and those of the Medi- 
terranean. 

To complete our comparative estimate, it remains to speak of the vessels 
which are now being built in England.+5 

Tn July 1843, the number was 13, and in the beginning of 1844 we find it 
27. Two steamers of 800 h, p. figure in this list; 1) others are of 450 h. p., 
and in the course of 1844-1645, there will be 6 vessels of 450 l. p. on the slips. 
Thus whilst on the list of vessels afloat we only reckon two of 450 h. p., the 
Devastation and Virebrand, that of vessels building shows us a considerable 
developement of this class, and which deserves to be pointed oat. The 450 
h. p. is still in its infancy ; it has been preceded by the 320; which itself 
came some years after the 220. 

These three classes mark three distinct periods in the military constructions 
of England and each of these three periuds presents perfect models and of 
increasing power. 

In 1822 46 it was the Medea of 220 h. p. which opened this career of pro- 
press, and during six years we see it used as a model for the whole fleet. But 


before its adoption had become definitive, what wise slowness, what prudent 
reserve! Your ports were at first called on, as in a competition, to comply 
with the conditions of a plan laid down; then the four competing vessels 
were united in a squadron, subjected to comparative trials, and only after 
Jong examination was a new model tbat of the 220 h. p. introduced into the 
fleet. 

Later in 1838 the same prudence prevailed in the introduction of the 320 
h. p. The first models the Gorgon ant Cyclops, were obliged to be modified, 
and there was every reason fur congratulation in not having copied them 
until they had been well tried. 

Private enterprise however, taking the lead of the military navy, had 
opened by bold experiments the way to more important constructions. The 
military navy, carried on in this path of aggrandizement, did not limit itself 
to the Cyclops, but the Devastaion appeared an admirable construction, and of 


43 The author includes Ireland which ia a home service, and not an out station. This 


makes the number 36 to 8. 

44 Also those of the Ionian Government, Hudson’s Bay Company, &c. 

* The allowance to these companies ia in the budget of the English navy this year estt- 
mated at £432,541. 

45 No account has heen taken by the author of the English post office packets in Eng- 
tand, the Weat Indies and India. 

46 This should be 1832, 
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which we have alrcady had occasion to appreciate the brilliant qualifications. 

The Devastation has kept all that was promised of lier. We see conse- 
quently in 1843, this model reproduced and occupying almost exclusively the 
slips of the English dockyards. with the official rating of first class ateamers. 

The construction of engines has followed the same progress. and it will not 
be uninteresting to reproduce here from an official document,* the statement 
of the contracts made by the government with different makers from 1839 to 
1843 ; for in England all the engines are required from the manufacturers, 
and the dockyards have only repairing establishments. 

In 1839 the contracts were 1565 h. p. 


1840, » 200 
1841, „ 1626 
1842 p „55 


However they did not stop at the Devastation; the steam navy has not fixed 
there the limits of its aggrandizement and its progress ; after having suc- 
cessively created the three classes which we now see figure, and after having 
gone through the three periods marked for their introduction by the appear- 
ance of the Medea, Cyclops, and Devastation, new experiments are now being 
made. 

In fact without speaking of the isolated experiment of the Penelope of 700 
h. psi which may be considered as out of the regular course of aggrandize- 
ment, we see figure on the list vessels building of 800 h. p., the Watt and the 
Terrible. \t may be open tu doubt whether such giant masses will succeed, 
and to dispute the principle of their construction, sp long as science while 
reducing the motive power has not been able to shelter it in the submerged 
portion of the vessel. But science has not said her last word, and if this 
problem is not yet solved, we cannot at present foretell that it is insoluble. 
Yn the meanwhile, the Lords of the Admiralty will take care—the evidence 
of the past is a guarantee for this—that not to put on the slips other vessels 
like the Watt and the Terrible before it has been determined by trials duly 
carried on, what is the value of the new plan. 

It is with that wise prudence, but also with that rational continuousness 
that they proceed in England. lt is true it has not always been so, and 
there as elsewhere, there have been bitter and costly deceptions,} but at least 
the remembrance of them has been storcd up, and this lesson from the past 
will not be Jost for the present. 

Why have we not to witness amongst ourselves the same prudent and 
measored course? Why on the contrary must we blame a precipitation 
which makes us proceed by tens in cxperiments at least uncertain, as if in 
naval architecture, we had the right of believing in our infallibility ? 

If this precipitation has created for the future a serious situation, Meaven 
forbid that our thought should be to throw the responsibility of it on a body 
as learned as elevated, and which is justly envied in us!47 No the respon- 
sibility belongs to the country at large. When we want a navy, a sailing 
navy or steam navy, it is nut only at the moment when the want is felt that 
we must wish it; we must long wish it, we must always wish it, because ina 
navy nothing can be done off-hand, cither with regard to vessels or men. 

This truth has been outlawed from having been so often repeated, and yet 
why be weary of telling it, when we are not weary of forming such concep- 
tions? 

In 1840, we suddenly wished a steam navy ; we voted millions [of francs], 
Why could we as easily vote tried vessels! To reply to this impatience, 
which would not most surely have accommodated itself to the wise delays of 
prudence, which would perhaps have condemned them, we have been obliged 
to hurry on and put on the slips vessels of 450 and 540 h. p., and cover the 
slips of our dockyards with new and unknown constructions. 

God will that this impatience, which has had tu be obeye:l at any cost, 
that this precipitancy, thus forced on by circumstances, as it always will 
be, every time we allow ourselves to be surprised, be not dearly paid, and we 
find oursclyes as England once was with our Forty Thieves! 


APPENDIX B. 


If it be true that in commerce, sailing navigation is more economical than 
steam navigation, it is not so with regard to the military navy. 

In a military navy, the services of steamers compared to those of sailing 
vessels are much less expensive than is generally believed. 

This assertion shall be supported by the authority of figures. 

The expense of maintenance of a steamer on service is composed; of pay, 
provisions and fuel. 

It may be assumed, that in a steamer on active service, the steam is up one 
day in five. This estimate is above the average of the returns of the African 


* Return to an order of the Hon. the House of Commons. Dated 15th March, 1843. 

1 The ** Peoelope’’ is a regular frigate, which has been fitted with a engine, 700 h. p. 
after having been lengthened 40 feet. She haa made experimental trips withant much 
success, and ia naw part af the squadran on the west const of Africa, 


+ During the lasst war 40 vesaela put on the alips at oace were fonnd so bad that they 
were named the Forty Thieves. 


_ +7 We are not aware that England envies this blessing, for wetdo not know what por- 
tion of the naval administration It can be. 
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service, the most active department. It appears from these returns that the 
mean of the days steaming varies from ] in 5 to lin 6. 

Let it then be 1 in 5, which will give 73 days per year as the number ot 
days steaming. 

lt may be again assumed that the mean consomption of fuel is 9 lb. (8 
kilogo) per h. p. per hour. This estimate is certainly enough, since under 
circumstances when wind js favourable or in calmer weather, cuttiog oil’ the 
steam at part of the stroke will make a considerable saving. 

Further documents have been referred to which have just been quoted, 
and it is not giving theoretical data, but purely practical resulis from official 
statistics. 

As to the price of fuel, according to the contract price it is 

At Cherbourg . 24 franc 50c. per ton 


Algiers c al 90 
Toulon a Be 44 
Brest 5 eR 80 
The mean is 5 2D 40 
In round numbers a BID 5 = 2ds. 


On this hasis, and by referring for pay and provisions, to the data given by 
the budget of 1843, the Table No. 1 has been drawn up. 

From this table tt appears that the cost of a steam frigate of 450). p. (pay, 
provisions and fuel) costs less than that of a sailing frigate of the second 
class (pay and provisions). With the expense of a second rate would be 
maintained 2 frigates of 450 h. p. or 3 of 320, and with that ofa first rate, 
we should have nearly 6 steamers of 220 h. p. capable of quickly and safely 
carrying 3,000 men, 

We have at Toulon a squadron of 8 liners, which reckons besides a frigate, 
l steamer of 450 h. p., and 1 of 220 b. p. This is the gross expense. Is it 
required to be known what steam power we shall have at the same price, not 
in a state of immobility, but working one day in five, that is to say employed 
in a service as active as that of Africa? By means of that table, the estimate 
may be easily made. 


First we have z k . 1 of 450 h. p. 
And a 5 a : 1] of 220 ,, 
which are attached to the ficet. 
For 1 first rate 3 i ‘ 5 of 220 |; 
And ‘ k z è lofl60 ,, 
For 2 second rates. ` : 4 of 450, 
For 3 third rates : ò : 14 of 220 ,, 
And lastly for 2 fourth rates . x 10 of 160 ,„ 
The frigate may be reckoned as 2 Of 2200, 


That is to say for the same ontlay may be kept in active service. 


5 steam frigates of 450 h. p. with 1000 men each 5,000 
22 steam corvettes of 220 h. p. with 500 men cach 11,000 
ll steamers of 160 h. p. with 300men Žž . ; 5 3,300 
38 19,300 men. 


Tn all 38 vessels capable of carrying nearly 20,000 men. 

This is what might be had at the same price. 

An easy objection may be forescen to this ; it will be said that the duty of 
a military navy is not confined to the transport of troops. Doubtless not; 
but when steam appeared with the mission of favouring cvasive war, it is 
just and national, to Lear in mind, in face of the continental force of France, 
this important function of the steam navy. 

Is this saying that in time of war the duty of this navy will be limited to 
the work of the transport service, or to carrying, bardens ? 

Again we say no. 

Let the most incredulous, let those who from conviction or interest, persist 
in denying the military force of a steam navy, be pleased to tell us what 
would be the issue of a contest between a second rate and two 450 h. p. 
steamers, or even between the same vessel and three 320 h. p. steamers, which 
offer an cquivalent for the same expense of maintenance; let them oppose six 
220 h. p. steamers to a first rate. 

Are the chances so unequal, that there must be inevitably success on one 
side and defeat on another? It is not thought so. It is thought that chances 
will be at least balanced. 

The development of this opinion, which now reckons numerous partisans 
is beyond the limits here laid down. It is sufficient to say here in a general 
manner, and it is to be hoped it will be understood by every body, that even 
sailers and steamers power is not to Le reckoned by the number of guns; 
that other elements have to be taken into account; if the sailer have the 
greater number of guns un its side, the steamer has advantages of its own. 
It is always at liberty to accept or refuse an engagement, whilst in almost all 
cases it can compel its opponent to either; having the command of its means 
of matiun, it can choose its point of attack and distance, and whilst the mass 
of its adversary presents a wide mark, to the well pointed aim of an artillery 
powerful in calibre and effect, the steamer escapes by the special mode of at- 
tack suitable to it, from most of its adversary’s shot. 

Whatever may be the solution to be giyen to this question, it is in these 
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terms that it must now be put, and it is believed that thus put, it is not ne- 
cessary to be a seaman to comprehend it, if even to judge it. 

If, in the comparison attempted to be instituted above, no account is taken 
of the expences of maintenance and renewal of material, it is because on this 
point only hypotheses more controvertible could be brought forward. How- 
ever some data exist derived from official documents, and which may be con- 
sidered suitable to furnish an important element of comparison. Experience 
proves that in the Afriean service, the mean duration of boilers is five to six 
years. Then, if this duration be admitted, and if it be admitted at the same 
time that in steamers, the deterioration of boilers is one of the most active 
and eflicaciaus causes of expense, it may be asked if sailing vessels subjected 
to the same duty. on duty summer and winter, subjected moreover to the 
chances of shipwreck from which steamers are free, if these sailing vessels 
would not occasion expences for maintenance and renewal of material equally 
considerable. It is besides to be remarked that the expense arising from the 
wear of boilers would be materially diminished if the use of copper boilers 
were generalized on board of the steam navy. Not only do these boilers re- 
guire almost no repairs, but they last at least three times longer than sheet 
iron boilers, and when arrived at the limits of workability, the materials pro- 
duced on their demolition still preserves almost all their value.48 

Moreover, on this point [of comparative expense] al] we ask is equality ; 
but ifit is not thought right to concede this to us, if it be proved to us that 
we have been deceived, onr calculations will not the less have served to de- 
monstrate our proposition. namely that in a military navy, the services of 
steamers, compared with sailers are much less costly than is thought. 

lf another thing had been asserted, if it had been attempted to discover 
which of the two navies, costs the state most, it would have becn necessary to 
have taken an account of the expenses of first establishment, and calculate 
the primary value ol the two sets ofstock. We however know that lor steam 
stock this primary expense is more considerable than the stock fur sailing 
vessels. But what will that come to? That in ordinary times France must 
take fifteen years instead of ten to put its steam flect ona right fvoting ; that 
is all. 

Such is not the end which we have proposed; we only wished to contest 
false or exaggerated notions, still more dangercus as they would naturally 
have for their auxiliaries the economical views of the Chambers. 


APPENDIX C. 


Explanation of Table, No. 3. 


On the data furnished by the budget for 1843, the expense of maintenance 
in pay and provisions of armed sailing vessels, and sailing and steam vessels 
in commission have been calculated, and it has been found to amount to 

18,553,616 fr. £742,144 

From the same data the expense has next been cal- 
culaied of the maintenance in pay and provisions of 
armed steamers; to thisis added the 1,800,000 frances 
(£72,000), put down in the same budget as the cost 
of fuel, and it has been found that the expense of 
steamers is " " < r Š - 9,017,004 fr. £220,680 

Total for the maintenance of vessels put down in 
the budget 24,070,620 fr. £962,824 

The expense of a fleet onv anig to the ideas laid down in the 
preceding note has been sought, always on the same terms, anıl this is the 
result :— 


lst, For Political Purposes. (War and Demonstration.] 


1l ship of line, first rate 
T third 49 3 ships of the linc. 
Fleet thus 1 36 fourth 
composed. 5 steamers 450 h. p. 
5 F BED) oy 20 steamers. 
10 ga 2200 


2d. Stations: West Indies and Mexico, Brazil, Pacific, Oceanica, [Tahiit], 


South Sea, Bourbon and China, 
Large frigates only have been put down hecause they 
only are fit to oppose with success the new {English 
frigates, such as the IFarspite, Vindictive, &c., armed 
with 50 guns and also 500 men. 
3d. Missions. 


22 first class frigates. 


Steamers 1 of 450 h. p. L 
4 of 220 ,, j 10 steamers, 
5of160 , 

20 gun brigs o . : x 5 p 


48 Some very good remarks will be found hy Capt, Wheelwright on this subject, in his 
recently published correspondence on Pacific Steam Navigation. 
49 The ahould be l first rate, | second rate, and t third rate. 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


233 


4th. Local Service in the Colonies, Fisheries, and Wesi Coast of Africa. 
Gun boats, slonps, cutters, &e. 6 27 of 
In time these 27 vessels might be replace at the same cost nf maintenance 
and with advantage to the service by 18 steamers of 120 to 80 h. p. 
Sth. African Service—Correspondence, Transport of Troops and Stores. 
Steamers of 160 h. p. = : 5 20 
Corvettes or transports 6 A 13 
A considerable reduction on the maintenance of the corvettes might be 
effected by fitting them out commercially. 


6th, Dockyard and Colonial Service. 


Steamers of 120 h. p. 3 é é 10 
Th. Sandry Duties. 
Marine school ship : 6 z 6 l 


Batimens de servitude. 
According to this plan, the cost of armed vessels would be 
Sailing vessels 15,219,107 francs £608,764 


Steamers 8,916,565 356,682 
24,135,672 965,426 


The expense of vessels put down in the budget of 1845 is : 
Sailing vessels 18,553,616 francs £742,144 


Steamers ` 5,517,004 220,680 
24,070,620 962,824 


Balance of increase on the plan 65,052 franes (£2,402). 

Nore. The steamer appears to be the most complete solution of a problem 
now attracting much attention, and which the Minister of Marine is having 
examined by a Commission, and which the budget of 1845 introduces in the 
composition of armaments. We mean the Commission of road or port duty, 
(commission de rade,) that is to say, an intermediate position between armi- 
ment and disarmament, between active service and inactivity, a state which 
unites at once economy and the obligation of keeping up a naval force im- 
mediately or specdily disposable. On Loard ship, we must have a numerous 
crew; the crew, is the engine, and this engine causes a consumption dally, 
whether in port or at sea. at anchor or under suil. On board a steamer, the 
engine which supplies the place of a number of hands, only consumes while 
at work, in proportion to the amount of power required, and which when 
compared with sailing admits of no comparison, as tu rapidity and certainty 
of communication, while it constitutes an element of military power ; in port 
this engine costs nothing. 

This 1s why by giving a great development to steam power, it has been 
thought unnecessary to make in provision in the plan for vessels on commis- 
sion de rade, 


TABLE NO. 1. 
List of Steam ships afloat. 


1 L’Asmodée of 450 h. p. 23 Le Papin of 160 h. p. 
2 Le Gomer idem. 24 Le Phaéton idem. 
3 L'Infernal idem, 25 Le Phare idem. 
4 Le Cavier of 320. 26 Le Sphinv idem. 
5 Le Gassendi of 220. 27 Le Styx idem. 
6 Le Lavoisier idem. 28 Le Tartare idem. 
7 Le Pluton idem. 29 Le Ténare idem. 
8 Le Veétoce idem. 30 Le Tonnerre idem. 
9 Le Cameléon idem. 31 Le Vautour idem. 
10 P Archimède idem. 32 Le Ramier of 150, 
11 L’ Achéran of 160. 33 Le Castor of 120. 
12 L’ Ardent idem. 34 Le Brazier idem. 
13 Le Cerbére idem. 35 Le N.... idem. 
14 La Chimére idem. 36 Le Flambeau of 80. 
15 Le Cocyte idem. 37 Le Galibi idem. 
16 Le Crocodile idem. 38 Le Voyageur idem. 
17 L’Etna idem. 39 L’Erébe of 60. 
18 £’ Euphrate idem. 40 L’diecton idem. 
19 Le Fulton idem. 41 L’Eridan idem. 
20 Le Gregois idem. 42 Le Basitic of 30. 
21 Le Grondeur idem. 43 Le Serpent idem. 


22 Le Meétéore idem. 
List af Steamers being built, 


1 ze Vauban of 540 h. p. 10 Le Cassini of 220 h. p. 

2 Le Descartes idem. ll Le Titan idem. 

3 Le Sané of 450. 12 Le Coligny idem. 

4 Le Mange idem. 13 N.... idem, iron, 

5 Le Colbert 320. l4 Le Chaptal idem. 

6 Le Newton idem. 15 Le Brandon of 160. 

7 Le Platon idem. 16 Le Solon idem, iron. 

8 Le Socrate idem. 17 La Satamandre of 80, iron. 
9 Le Roland idem. 18 L’ Anacreon idem. 
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Expences of maintenance per anauin of each kind of vessel. 
Hae. Crew. Pay. Provisions. Fuel. Total. 
Ist rate 1087 491,665 fr. 347,954 fr. 839,619 fr. £33,584 
2nd — 916 421,681 292,896 714,577 28,583 
3rd — 860 392,977 275,290 668,267 26,730 
4th — 677 327,672 216,711 544,383 21,775 
Frigates. 
Ist rate 513 254,623 164,213 418,836 16,753 
ənd — 442 225,370 141,486 366,856 14,674 
3rd — 311 177,971 99,552 277,524 11,101 
Steamers. 
450h.p. 303 166,088 96,991 94,608 fr. 357,688 14,307 
320 — 191 107,946 61,140 67,276 236,362 9,454 
220 — 100 69,081 32,010 46,252 147,344 5,893 
160 — 74 50,771 23,687 33,638 108,097 4,324 
120 — 50 41,102 16,005 25,228 82,336 3,293 


‘The expense of fuel is calculated at the rate of 24s. per ton, and the con- 
sumption 9 lbs. (4 kilogrammes) per h. p. per hour, ihe number of days 
steam up heing l in 5. 

TABLE NO. 3. 


Sailing vessels. 
Pay and Provisions, 


1 first rate : . 6 839,619 fr. 
3 liners fi second ditto > = : 668,267 
1 third ditto z 544,383 
22 frigates Ist class 5 ‘ x 9,214,392 
5 20-gun hrigs 5 6 z é 617,453, 
5 gun boats 3 é 5 z 272,510 
7 cutters, &e. o x 414,512 
15 ; x , 607,453 
13 corvettes for transports o ; à 4,658,455 
1 school ship s $ s 6 199,310 
Batimens de servitude . z 282,653 


71 — The expense of maintenance of 71 sailing vessels 


on the plau 15,219,107 


Total allowed in hudget of 1845 for sailing vessels ` 18,553,616 

Difference less on the plan 3,334,909 fr. 

STEAMERS. 
Pay, Provisions, and Fuel. 

5 of 450 h. p. 1,788,440 fr. 
5 of 320 Escadre. 1,181,815 
10 of 220 1,473,446 
1 of 450 357,688 
4 of 220 Missions. 589,376 
5 of 160 540,486 
20 of 160 Algiers 2,161,954 
10 of 120 Service of ports and colonies 823,360 
60 — Maintenance of 60 steamers on the plan A 8,916,565 
Total allowed in the hudget of 1845 for steamers . 5,516,612 

Difference mare an the plan 3,399,953 ir, 

Note. The 12 gun-boats, &c., ou the man will cost 687,122 fr. 
15 flotilla boats ` ” 607,453 
Together 1,294,575 

For the same expense 18 steamers might be kept up. 

8 of 120 h. p. : 5 à ` 658,688 fr. 
10 of 80 . G o $ 625,050 
Together 1,283,738 


The cost of the 10 steamers of 80 h. p. has been calculated with crews 
of 40 men, 
TABLE NO. 4. 
Extracts from the Navy Estimates (England) for 1844-45. 
Funds voted yeaa for Steamers. 


Coal for steamers . Š £109,559 
Purchase of engines and repairs 5 230,000 
Building iron steamers 6 36,623 
Building wooden steamers, mixed vp with the votes 
for the rest of the fleet . : [677,783] 
Woolwich.—Repairs of steam engines, construction 
of boilers, enlargement of the repairing factory, re- 
pairing dock for steamers, wages of men in the steam 
factory > : 5 80,000 
Portsmouth.—New ‘dock for steamers 5 ` 30,000 
Plymouth.—Ditto . a 30,000 
Malta.—New hasin; quay and coal depot : 17,000 
Allowances and grants to companies for mail service 432,541 
Total 6 £937,047 
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PROFESSOR FARADAY ON HEAT. 
A course of four Lectures delivered at the Royal Institute, 
Lecture I., April 20, 1844. 

(Specially reported for this Journal.) 


The Professor commenced his lecture by remarking that he did not know 
which was the more delightful occupation, to receive and apply the laws of 
science as divulged by others, or by well-deviscd and carefully executed inves- 
tigations to assist in searching out those immutable laws by whieh the uni- 
verse is governed. lt was the object of the present short course of lectures to 
consider the principal phenomena and genera} nature of that power commonly 
ealled heat; and although there has been but little that is new brought for- 
ward on this subject within the last year or two, yet it would not be without 
interest to pass again over the well-beaten path, and familiarly to refleet upon 
some of its mast important truths, as met with in every day life. It will 
matter little in what order the subject is taken, so that by the end its mast 
important points have been touched upon. It will be of no alvantage to 
follow any particular pedantic arrangement, or rigid scientific order, as we 
do not find such in nature. The present lecture he proposed to devote to the 
consideration of the sources af heat. 

By the sources of heat is merely meant those circumstances which cause 
the feeling of warmth to the hand, which communieate the same to other 
bodies, or ignite combustible substances. The common source of artifi- 
cial heat is what is termed combustion, that is, heat generated by badies at 
the moment they are combining by chemical affinity. As one instance of 
what is meant, a piece of phosphorus may be burned in a portion of air confined 
in a glass jar, and will continue to burn so long as the air within contains 
any oxygen for it to combine with, but when that is consumed it will go out. 
Just so is it with any other combustible, as a common fire; cut off air from it 
and it is extinguished. ln these instances the heat is accompanied with light, 
which is the case ia all ordinary ecombustions. The heat and light are mo- 
mentary, but the effeets are permanent. Certain substances are praduced, in 
the case of phosphorus a solid, in that of the fire a gas, but in either ease no- 
thing is lost; no such thing as annihilation of either matter or force ever 
takes place; it may be transferred from one place to another, but in most 
eases it can be followed, and its presenee proved. But this ‘action can only 
once produce these phenomena, and therefore it is necessary to fires to keep 
up a continuous supply. The substance that we now use as luel, namely 
coal, is perhaps of all others the best adapted for our wants. Woad is seldom 
now, at least in this country, thought of as fuel. A piece of charcoal and a 
bottle of hydrogen gas may be taken as representing the composition of all 
ordinary combustibles ; whether coal, wood, oil, w?x, or gas, it is for their 
carbon and hydrogen alone that they are valued. A piece of coal lighted and 
putina jar of oxygen gas, will represent the ordiaary cireumstanees of a 
coal fire, acting with more rapidity, certainly, butin every other circumstance 
the same. The miniature fire swells with heat, sends out gas, which burns 
with flame, causing heat enough to expel more gas, and leaving a red hot 
cinder, which, if there he gas enough, will burn entirely away, leaving a little 
ash. And now in the jar instead of oxygen is found carbonic acid gas and 
water, as the whole of the process consists merely in the carbon and hydrogen 
of the fuel combining with the oxygen to produce earbonie acid and water. 
The amount of heat produced is perfectly definite. From a given weight of 
combustible tlle same quantity of heat is evolved, whether it be burned slowly 
or quickly, whether under one circumstance or another. The amount of light 
produced must not be considered as at all indicating the amount of combus- 
tion or heat, as it Is produced from a somewhat different eause. The flame of 
hydrogen is very faint, but produces great heat; the flame of hydrogen, to 
which has previously been added half of its bulk of oxygen, is scareely per- 
ceptible, but its heat, with one exception, is the mast intense that can he ob- 
tained. But bring into this non-lumiauus flame some solid substance, and it 
instantly becomes luminous. Not that the substance need consume, for lime, 
which is unaltered by heat, gives out alight so bright that the eye can 
scarcely bear it. Light in these cases, then, appears merely to arise from 
solid substaaces becoming intensely heated. Coal gas may be burned, and 
that to any amount, and in the most perfect manner, and yet very little light 
be evolved, by placiag a piece of fine wire gauze on the top of the glass chim- 
ney, and lighting the gas after it has passed the gauze. The air is so inti- 
mately mixed with the gas that the carbon of the gas is consumed before it 
has been highly heated, and therefore little light is caused. 

All things are combustible; everything around will bura; and yet they are 
all waiting till commanded, so obedient is nature ta man’s wishes. Why 
does the candle wait till lighted—why does gunpowder in the cannon wait ? 
lt is because they all want some little necessary condition to set them off: 
like a spring wound up to full tension, waiting but a touch. Sometimes the 
condition wanted is a little moisture, or electricity, or licat. A wax taper 
immersed in oxygen does not burn, though its wax is all ready to consume, 
and has eyer been so, whether taken from the mummy or the bee of last year. 
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But when lighted and pul into oxygen it falls in a stream of liquid fire. 
These are all cases of communication ; the taper is lighted from the candle, 
and then can communicate to any number of combustibles. All combus- 
tions are similar; they are all successive ; no such thing as instantaneous 
combustian is known. Ina mass of gunpowder, which seems to give but one 
flash, the combustion travels from particle to particle, no one particle becom- 
ing ignited but by the flame of its neighbour ; even in each grain the combus- 
tion is progressive, travelling from the outside to the inside. In a mixture of 
two gases, where the particles must be in intimate cantact, there is the nearest 
approach to instantaneousness. Still, here, there 1s progression of flame. If 
a mixture of hydrogen and oxygen be fired, the explosion suunds instanta- 
neons. So also does it if they be divided into bubbles by being made to pass 
through a solution of soap, though here it is evideot the flame from one 
bubble must light the other. Ina long narrow tube full of the same gases, 
the flame is seen to run from end to end, and scarcely any noise is produced. 
Still, in all this variety of circumstance, the amount of heat produced by the 
same amount of combustible is always the same, The ignition of the mixture 
af some other gases takes place more slowly ; with olefiant gas and chlorine, 
the flame is seen to travel slowly alung, marking its progress by a dense de- 
posit of soot. 

Many other substances are known, besides those commonly used, which 
burn in the air, A certain preparation af lead, for instance, becomes red-hot 
on exposure to air, aod is called a pyrophorus. But a comparisun of this 
with a piece of charcoal will show the beautiful fitness of common fuel for the 
purpose of heating. The charcoal continues ta glow as long as it has air, 
and at length leaves nothing but a very little light ash ; a mass af the pyro- 
phorus, on the contrary, requires constant stirring to expose it to the air: 
and more ash remains than fuel used. This would be a serious inconve- 
nience, for before the pot could boil, the grate would te full of ashes, pre- 
venting entirely the use of such powerful machines as steam engines. 

But there are other sources of heat besides the chemical one of combustion, 
and none more astonishing than the heat caused by friction; there is nothing 
more puzzling to the philasopher, and he is obliged to acknowledge that it is 
entirely beyond his power of explanation. In other cases there is a limit to 
its extent, a cause fur its production; but the heat from triction seems inex- 
haustible, its origin inexplicable. Here there is no case of affinity, nothing 
consumed. The Indian takes advantage of this source of heat, for he obtains 
a light to kindle his fire, by means of rubbing together two pieces of dry 
wood; and the school boy burns his fellow’s hand by a button which he has 
rubbed an the form on which they sit. In nature. the chafing together of 
iwo branches of a tree frequently sets fire toa forest. Count Rumford kept 
water boiling for honrs together by the heat arising from friction. The lec- 
turer saw an ingeniaus carpenter melt a small portion of glue by placing it in 
the hollow of a gouge and rubbing it a few times backwards and forwards. 
The same may be done with a piece of jelly in a silver spoon. The fire from 
a flint and steel is a case of both friction and combustion; for the friction of 
the blow of the flint causes a piece of iron to fly ofl’ at such a heat that it 
hurns in the air; and although the hand can bear it with impunity, it has 
heat enangh to fire gunpowder, as is seen in the flint-lock of a gun. The 
miner, frequently surrounded by an atmosphere of gaseons gunpowder ready to 
Liow him to pieces, cannot use a common flime; and before Davy’s invention 
of the safety-lamp, a shower of sparks trom a steel-mill, turned by a boy, was 
the only light by which he dare work. A dexterons smith avails himself of 
the heat of friction to light a match, far by a few blows of his hammer on a 
nail, (urning it at the same time on the anyil, he will make the point of it 
red hot. This heat arises from the friction of the particles of iron against 
each other, and has nothing to do with any alteratiun of its capacity for heat. 
Lead Lecomes heated in the same manner. 

From heat electricity can be obtained, and from electricity heat; and 
the heat from the latter source can be considered as heat from friction, for 
bodies evolve heat by the passage of electricity, just in proportion as they 
resist 1!s progress, or are bad conductors. A powerful current of electricity 
from a galvanic battery may be made to develope great heat and hght, by 
sending it through varions substances. Between charcoal points they are 
most intense, Passed through wires the phenomena are different, accord- 
ingly as they are good or bad conductors. In a chain, the links of which are 
alternately silver and platinum, the platinum becomes ted hat, whilst the 
silver is not so; and here, as in other cases of friction, there is no consump- 
tion of any thing ta produce this heat, neither the electricity is lost nor the 
platinum consumed. 

Evolution of heat takes place in animals to a very great extent. They are 
always giving heat off to the air from their bodics, losing it by evaporation 
of moisture from their surface, and giving it off by their breath, and yet, in 
the most frigid climate, the same temperature is maintained ia their bodies, 
which in most animals is far above that of the air. And what, it may be 
asked, is the source of this heat. The answer is, combustion; forthe burning 
of charcoal in the animal frame is supposed to be continually going on, giving 
out, in this case also, as much heat, though diffused over a longer time, as 
when it is burning more rapidly ina grate. No less than eight ounces of 
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carbon, taken into the system in the food, is supposed [o be consumed daily 
by a man, fur the purpose of maintaining a proper temperature in his body, 
by being brought into contact with the oxygen of the air he breathes. He 
ought, consequently, to praduce carbonic acid largely in his system, and he 
does so, throwing it off by breathing. 

The Professar then brought forward two pieces of apparatus, to compare 
the effect produced on the air by breathing with that produced by burning 
charcoal; by means of one of which he passed the air from his lungs through 
lime water, and by the other the air which had passed over a piece of burn- 
ing charcoal, in both cases the lime water was rendered turbid by a formation 
of carbonate of lime, proving in both a like formation of cabonie acid gas, 


Lecture II. 


The power of heat to expand bodies, to make them occupy a larger space 
than they did when cold, is most enormous, in salids, indeed, is almost ir- 
resistible. But it varies in degrees according to thesuhstance. If two pieces 
of different metals be soldered together and heated, they will curve into a 
baw, tbat metal which expands the most forming the outer or convex side. 
Bad conducting substances actin a similar manner, and are frequently broken 
by heat. A thick piece of glass, as the bottom of a test glass, if heated sud- 
denly, is broken, owing to unequal expansion in its various parts, as occurs, 
also, when boiling water is poured into a tumbler, especially in cold weather. 
Hence great care is requisite in the laboratary when applying heat to glass 
vessels. Owing to this it is that a thick glass rod which will bear hundreds of 
pounds weight of even pressure, is easily broken by beat, A piece of sulphur 
which is strong enough to bear a great deal of even pressure, flies asunder by 
the heat of the hand. By alternate expansions and contractions rocks are 
broken up, so as to form the soil for the plant to grow Jn, Solid metal in- 
serted into pillars, frequently becomes the means of weakening instead of 
strengthening buildings, as may be seen at the Bank, Somerset House, the 
Custom llonse, and other public buildings. The linear expansion of some of 
the metals from the freezing to the boiling point of water, is given in the 
following table :— 

Linear expansion of metals from 32° to 212°. 


Zinc l partin . . 822[Gold1 partin . . 682 
Platinum s - © 351 | Bismuth p a a fly 
Tin, pure ,, .  . 403| Iron me a 
Tin, impure „p ž . . O00) Antimony ,, . o 923 
Silver po iy . 524| Palladium „ . - 1000 
Copper es del) eean a ee e 1100 
Brass was . 584| Flint glass „ . 1248 


In fluid bodies the expansion is greater than in solid, as may be seen by 
heating water in a tube having a piston tauching its surface. The rise of the 
piston shows the difference between the expansion of the glass and the water. 
When a solid is heated irregularly, it breaks, but not so with a liquid, be- 
cause its particles are free to move, But other effects take place, such as the 
formation of a series of beautiful currents cireulating through the mass of 
the fluid. These currents can be easily traced by placing at the bottom of 
the water some light particles of a colonred substance, which on the applica~ 
tion of the heat from a lamp under the flask, are instantly set in motion, 
rising in the hottest part and descending in the coolest. The particles, be- 
coming hot, increase in size; because they are large they are light, and 
because they are light they rise to the top, till, becoming cool again, they fall 
to the bottom. If hot water be carefully poured on to the top of a similar 
arrangement, so that the two liquids do not mix, it forms a strata into which 
the heated particles cannot rise until they have received the same tempera - 
ture, and the lamp may be kept underneath for a considerable time, the two 
fluids remaining quite separate, the hatter colourless liquid floating on the 
top of the colder blue liquid. This shows the reason why it is not proper to 
heat liquids at the top. An arrangement suchas the following shows the 
current in a very striking manner. Place a glass vessel full of water up high, 
and into the top and bottom of it fasten the ends of a long metallic pipe, in 
the upper part of which is a small chamber filled with a coloured fluid; heat 
the lower part of that side of the pipe where the small chamber is, and as 
soon as the water becomes a little warm, a current is established, which pas- 
sing through the coloured fluid carries it with it, and pours into the water of 
the glass vessel a beautiful stream of coloured water. This arrangement will 
serve to illustrate one of the latest methods of warming buildings, by means 
ol one long length of icon pipe filled with water carried through the various 
rooms of a building, the bottom part of the pipe being made to lie in a cai] in 
a furnace. Thermometers, also, owe their utility to this property of expan- 
sion, the heat they indicate being calculated by the height to which the fluid 
in the tube has risen. All liquids expand by heat and contract on its with- 
drawal; but for a wise purpose water has been made to depart, in one portion 
of its course, from this general rule. When water cools down it contracts 
until it has arrived at a temperature of 40°, but on continuing to cool, it 
begins to expand till it arrives at a temperature of 32°, when it is solidified or 
freezes. Beginning at the temperature of 40°, therefore, water is expanded 


236 


by either heat or cold. This is the case with no other known body, and the 
reason of it is obvious. If water. when near its freezing point, continued to 
contract and become heavier, as other liquids do, the colder parts, sinking 
through the warmer, would soon reduce the whole mass into a solid block of 
ice, which all the following summer’s heat would not be sufficient to melt ; 
the world would become ice- bound, and its inhabitants would perish; bat 
owing to this benevolent exception to the general rule, when it has arrived at 
a temperature below 40°, it becomes lighter owing to the expansion which 
then begins, and the surface alone becomes frozen, protecting the water 
below from further effects of cold. 

With gases and vapours, expansion takes place to much greater extent 
than with fluids. Immerse the beak of a retort in water, and apply heat; 
air will be expelled in large bubbles, which may be collected, and will serve 
as a measure of the expansion that has taken place. which is also shown by 
the quantity of water which flows in when all is cool again. The glass of 
the retort does not expand so much as the air within does, their comparative 
expansion being seen by reference to the following table, where is shown the 
increase of volume of solid, liquid, and gaseous bodies, from 32° to 212°. 


At 32° At 212° 
1000 volumes of Air become 1375 volumes 
T Alcohol ,, 1110 ,„ 
H Ether ,, 1070 ,, 
y Water ,, 4 , 
- Mercury ,, 1020 . 
n Glass » 1602 ,, 


The expansion of gases, though small in force, is great in bulk; but that 
it has force may be proved by heating a smal] portion of air contained in a 
blatdder, when it will acquire power enough to burst the membrane with a 
considerable report. There are a great many airs and vapours, all differing 
from eneh other in their properties, but it has been found that the rate of 
expansion is the same witl: them all. A volume of hydrogen gas which 
weighs ] ounce, the same volume of air which weighs 14 oz., or of the vapour of 
iodine which weighs 125 oz., all expand to the same cxtent by the same quan- 
tity of heat; they are all expanded about 4 of their bulk, by an increase of 
heat from 32° to 2120. Water, when converted into steam loses the law of 
expansion of liquids, and acquires that of gases. When air is expanded by 
heat. it of course becomes lighter, and rises through the atmosphere, in a 
similar manner as water, though much more rapidly. Air enclosed ina light 
body aod heated, would consequently carry it up with it, and hence the prin- 
ciple of the Montgolfier or fire balloon. In a crowded assembly, the air 
becoming heated by gas and otherwise, is continually becoming lighter, and 
exerting a pressure against the roof of the building. Jf from any cause it 
were suddenly heated from 32° to 212°, every 1000lb. weight of air would 
exert a force of 380° trying to lift off the roof; and there are some cases 
known where, from sudden changes of temperature, it is doabtful whether 
roofs have not yielded to this pressure. It is this expansion, this rising 
through the air of the heated particles, which causes bad air to be dissemi- 
nated and carried to those places where it will be purified, thus preventing 
the accumulation of tainted air; by this means the air which we respire, and 
which our systems haye just deprived of its oxygen, rises through the atmos- 
phere and becomes dispersed. That the breath when expelled from the mouth 
rises in the air may be shown by suspending a bell glass filled with muriatic 
acid vapours over the head, placing a small vessel with ammonia in it in the 
mouth, and breathing under the jar; the breath carries with it the vapours 
of ammonia, which, rising into the glass vessel, eombine with the acid, anda 
white cloud of sal-ammoniac is the result. Without this provision vitiated 
air would be breathed over and over again, and suffocation woald frequently 
be the resnit. 


REGISTER OF NEW PATENTS. 


(Under this hesd we propose giving abstracts of the specifications of all the most im- 
portant patents as they are enrolled. If any additlonal information be required as to any 


patent, tbe same may he obtained hy applying to Mr. LAXTON at the Office of tbis 
JOURNAL.) 


SHIP FASTENINGS. 


Francis Hicetnson, of Rochester, Kent, Lieut. R-N., for “certain improve- 
ments in fastenings for parts of ships and other vessels, which improvements are 
also applicable to other building purposes.’’—Granted November 21, 1843 ; En- 
rolled May 21, 1844. 


This invention consists in a mode of fastening the decks or planking of 
ships to the heams or timbers, and also in joining together blocks of stone or 
wood, which improvements are also applicable to other building purposes. 

Fig. 1, shows a mode of fastening the planking to the beams or timbers of 
ships and other buildings; A A is the deck or planking, and B the beam or 
timber; C is aniron bracket which is attached to the beam by means of 
“{multi-threaded,”"J or? other screws hereinafter, described ; djis, a square- 
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headed screw having a collar or shoulder, and ismade to pass through a hole 
in the end of the bracket, and afierwards serewed into the underside of the 


Fig. 1 Fig. 2. 


Z Yy 
Wi; 
Yi, 


Fig. 3. Fig. 4. 


planking, thereby fixing the same firmly to the beam. Another mode of 
eflecting the abave is shawn at the opposite side of the beam, this arrange- 
ment consists of a brass socket F, having a male or external screw cut upon 
it; this socket has also a female or internal screw which receives the screw g ; 
this socket is also provided with a flange į j. throogh which there are three 
holes drilled which receive a key or spanner for the purpose of driving the 
socket into a hole previously made in the planking ; the mode of fastening 
the planking to the beams as last described, differs from that first described 
in the application of a screw socket only as will be clearly seen. 

Another mode of fixing planking to cast iron and other beams is seen at 
Fig. 2, which shows a transverse section of a beam having a longitudinal duve- 
tailed groove cot through its entire length, Bis a bracket having a projection 
C, which is made to fit the dovetailed groove, this bracket has also a hole 
drilled through it at A, which receives a screw for the purpose of fixing it to 
the planking as above described. 

Fig. 3 1s a front view of the beam, showing the mode of inserting the pro- 
jection of the bracket into the longitudinal groove. There are several modi- 
fications of this last described mode of fixing the planking to beams, which 
it would be unnecessary here to detail. Fig. 4 shows a mode of fixing or 
joining together two blocks of stone or other matter, which is effected by 
means of a screw, and serew sockets fixed into eaeh block of stone. Another 
Fig. 5. part of this invention consists in the pecaliar formation 

of a “ multi-threaded” screw, the general form of 
which is that of a cone, and is shown at fig. 5; these 
screws are so made that the lower face of the spiral 
curve or gruoves are at right anges to the convex sur- 
face of the cone, and the upper face forming an oblique 
angle with the surface of the cone, the advantage of 
which is not stated in the specification. 


DRESSING MINERAL ORES. 


ALEXANDER Vivian, of Gwennap, Cornwall, gentleman, for “an improved 
apparatus for dressing ores.’—Granted Nov, 25,1843; Enrolled May 25, 1844. 


This improvement consists in certain mechanical combinations, whereby 
the operation of dressing and washing ores may, in the opinion of the pa- 
tentee, be carried on with less expence than with machines hitherto con- 
structed and applied to that purpose. The machine described in the specifi- 
cation consists of a rectangular or oblong trough or “ buddle,” at one end 
of which there is an inclined plane, and at the top of this inclined plane there 
is a cistern, having stop cocks or plugs at intervals in its side for letting out 
the water during the operation of dressing the ores; Jost below the cistern 
there is a hopper, which extends from one side of the inelined plane to the 
other, into which the work or ore to be dressed is placed, at the bottom of 
he hopper there is a number of angular or * saddle back bars,” placed trans- 
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versely with regard to the hopper, and firmly fixed by their ends to a frame 
supported by anti-friction rollers ; thus, by giving motion to the frame, which 
is effected by means uf a lever, the “ saddle back bars” will have the effect vf 
dividing the ores contained in the hopper, the smaller portions of the ores, 
after passing through the bars, are delivered upon the inclined plane, and are 
carried from thence to the buddle by the streams of water running from the 
cistern at the bottom of the inclined plane ; and tefore coming to the buddle 
there is a perforated plate or grate upon which the ores fall, the object of this 
plate is to arrest and more effectually separate the earthy matters from the 
ores. The ores after leaving the inclined plane as described, are received in 
the buddle, where they may be further washed with a broom or other conve- 
nient means, 

The slime and water produced from the washing and dressing of the ore 
passes through a perforated plate at the opposite end of the apparatus, and 
into a cistern, where it is allowed to settle, the water is then raised by means 
of a pump and is allowed to pass along a trough to a cistern, ia which the 
slime and water are to be deposited, the residue being afterwards subjected to 
the process of trunking. 


A PROFILE DELINEATOR. 


Octavius De.tincHam Moroaunt, of Clifford Street, Bond Street, in the 
county of Middlesex, gentleman, for ‘‘ Improvements in apparatus for obtaining 
the profile of various forms or figures.’ A communication.—Granted Nov, 21, 
1843 ; Enrolled May 21, 1844. 

This invention consists in an apparatus for copying or taking the profile of 
a moulding, cornice, or other article of similar figure; a plan and edge view 
of which is represented in the accompanying drawing, fig. } being the plan, 


Fig, 1. 


and fig. 2 the edge view: aa are two bars of wood or other suitable material 


Fig. 2. 


which constitute the frame of the apparatus; 6 b represent a number of 
sliders, consisting of thin slips of wood, which slide between the bars, a a ; 
ee are also tuo sliders of the same length and depth as the others, but con- 
siderably thicker, the object of these sliders being to keep the sliders, b b, 
together, and in close contact with each other, thereby serving as a support 
to the same. 

In using this apparatus, the ends of the sliders are placed against the cor- 
nice or moniding intended to be copied, then by pressing the apparatus against 
the same, the sliders will recede more or less according to the several projec- 
tions ot the moulding, and take the configuration of the same; the sliders 
being afterwards fixed by turning the binding screws, d d, which bring the 
two bars, a a, closer together, the insides of which are covered or lined with 
a thickness of leather, e e. The form of the moulding may now be taken by 
laying the apparatus upon a sheet of paper and moving a pencil thereon, ob- 
serving to hold the point of tle pencil against the end of the sliders. The 
apparatus is sometimes provided with a spirit level, g ; a square, f; and slide, 
h, carrying a pencil, the object of which is to get a trne horizontal and ver- 
tical line to work from. A similar apparatus on a larger scale may be used 
for taking the profile of a horse's back or a statue, 


SIGNAL LIGHT. 

Wn. Jons Hay, of Portsmouth, Operative Chemist, for “ Improvements in 
producing light by percussion for signals and for other purposes.” —Granted Nov. 
25, 1843; Enrolled May 25, 1844. 

This invention consists in a mode of constructing the tube, and apparatus 
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coonected therewith, for containing the prepartion which 
is to form the signal light, the invention having no refer- 
ence to the compounding or m‘xing of such pyrotechnic 
preparation, or giving the desired colour ta the light, the 
nature of the invention being clearly shown by the accom- 
panying drawing and following description ; that is say, 
fig. l is a sectional elevation of a signal light constructed 
according to this invention, and fig.2 an end view thereof. 
a a is a tube made ef paper or other suitable material, b 
a disc of wood forming a bottom to the tube,a; ccisa 
small tube attached to the side of the tuhe, a, by folding 
and cementing a piece of paper round the two tubes, a and 
c, Which may be further secured by tying a piece of cord 
round them at intervals ; dis a piece of wire, which passes 
through the small tube, c, which piece of wire is bent at 
the top so as to pass through a slot formed in the tube, a, 
and in like manner at the bottom end, as at b’, which part 
is turned round in the form of a scroll; and im order to 
Te keep the wire, d, in its place a piece of paper is pasted over 
the slot at the lower part of the tube, which prevents the 
wire, d, from moving. e is a metallic plate fixed to the 
œ top of the tubes a and b; on the underside of this plate 
there is riveted a steel spring, the outer edge of which is 
a made to rest upon the end of the wire, d; betwixt this 
Fig. 2. spring and the metallic cover, e, is placed the percussion 
matter, which consists of a small globule of glass containing sulphuric acid, 
and covered on the outside with a mixture of chlorate of potassa and sugar, 
or other carbonaceous matter ; between this spring and the compositiun 
(marked f) which is to form the signal light, there is placed a little cotton 
impregnated with gunpawder. g is a circular piece of paper or cardboard 
having a projecting edge similar to the lid of a pill-box, and cemented to the 
bottom end of the tube, a, the ubject of which is to secure the light from ac- 
cidental firing. 

When it is required to ignite one of the signal lights, it is only necessary 
to hold it firmly in one band, or fix it in any convenient situation, then by 
inserting a stick or other instrumentin the lower end and forcing through the 
lid, g, the wire, d, will be forced upwards and by its raising the spring will 
burst the small glass globule containing the percussion matter, which will 
have the effect of igniting the compositioa forming the signal light. 


IRON SAFES AND LOCKS. 


Eowarn Tann, Sen, Eowaro Tann, Jun, and Jonn Tann, of Minerva 
Terrace, llackney Road, Middlesex, Iron Safe Manufacturers, for “ Improve- 
ments in locks and latches, and in iron rooms, doors, safes, chests, and other repo- 
sitories.”~Granted November 25, 1843; enrolled May 25, 1844. 


The improvements in iron safes, rooms, doors, &c., consist in constructing 
the safes with two or more cases or chests, that is to say, with one or two 
internal cases and an external case, these cases being cast of such dimensions 
and so placed together as to leave a space between each case or box forming 
the iron safe, which spaces are afterwards to be filled with a chemical com- 
position, which on the safes being subjected to fire is intended to melt and 
fill up the crevices, and also to be a bad or non-conductor of heat. The 
composition intended for this purpose consists of finely pounded alum and 
Austin’s cement or gypsum, either of which are to be taken in equal quan- 
tities and placed in an iron vessel with the alum and then subjected to heat 
and ebullition, takIng care to stir the misture so as to have the alum and 
cement perfectly incorporated, after which it is to be poured ont upon a flat 
iron tray and allowed to cool, when it will form a flat cake. This cake is 
afterwards to be reduced to a coarse powder. The cases or iron boxes in- 
tended for the safe are then to be put together so as to leave a space between 
each box forming the safe, which space or spaces are to be filled and tightly 
rammed with the pounded composition, and in like manner with the door of 
the safe, which is also constructed with a hollow space for the purpose above 
described. 

It is stated that should a safe constructed as above be subjected to fire 
even to a white heat, the composition will melt and fill up the interstices 
formed by the fitting of the dvor and other parts, and thereby effectually 
preserve any deeds or other documents which may be contained therein from 
being scorched or in the slightest damaged by the fire. 

The improvements in locks and latches consist in the application of a 
number of levers, or *‘tumblers,” of peculiar shape and placed alternately 
upun two studs, upon which the bolt of the lock slides, and are acted upon 
by the varions projections or wards of the key, on the lower edge of each 
tumbler, in such manner as to shoot the bolt of the lock backwards and for- 
wards, but in what manner is not clearly described. 
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CONSTRUCTION OF PIERS, ETC. 


Lawrence Horrer Porrs, of Greenwich, Kent, Doctor af Medicine, for 
“ Improvements in the construction of piers, embankments, breakwaters, and other 
similar structures.”’—Granted December 5, 1843; enrolled June 5, 1844. 


This invention is divided into four parts, and consists firstly in the appli- 
cation of hollow piles of iron in the construction of piers, embankments, 
breakwaters. &c., which piles may be of a circular or other convenient form, 
and are sunk by withdrawing from thew interior the sand and other matter 
occupying the space upon which they sand. Secondly, in the application 
of skeleton frames or cases in connexion with hollow piles. Thirdly, in 
forcing er injecting by hydranlic pressure around the fect of the piles such 
chemical solutions as wil] solidify or consolidate the sand ur other matter 
upon which they stand; and fourthly, in the application of cements in a 
state of dry powder. which cements are intended to solidi y under water, and 
form an artificial rock. 

The mode of driving hollow piles, as related in the first part of the speci- 
fication, is as follows. A hollow pile is provided, open at Loth ends; pre- 
suming the place in which itis to be driven he of a sandy nature and 
eovered with water, the pile is placed on one end in its destined place, such 
end being open, the upper end being closed by an air-tight lid or cover and 
connected by means of a pipe with a receiver. Another pipe also branches 
off from the receiver and is connected with a three-barrelled air pump, 
whieh on being set to work exhausts the air from the hollow pile and raises 
the sand and water from the bottom thereof, and thereby causes it to sink 
to the depth required, the sand and water passing through the pipe which is 
connected to the top of the pier or pile and into ihe receiver, which can be 
emptied as occasion may require. 

Tn some descr'ptions of soi] the inventor states that it will be found neces- 
sary to lovsen the soil, which may be done by passing an instrument down 
the pile adopted for the purpose, and should it be required water may be 
applied in the same manner. When the piles meet with a hard substance 
the inventor proceeds to siok them by boring down the tube in the manner 
of boring Artesian wells. 

When the piles to be driven are of large diameter the same mode of 
driving may be adopted, by the application of a moveable tube, which the 
inventor calts an “elephant or operating trunk,” which will be seen in the 
annexed sketch, and marked Fig. 1, in which a a, is the pile intended to be 
driven, by removing in the 
manner above described, the 
sand and water as 1t accumu- 
lates. ‘The sand and water 
being raised ihrough the ope- 
rating trunk bd, which is con- 
nected at its outer extremity 
Ly means of a flexible tube to 
areceiver, from which the air 
is exhausted by the air- pumps, 
the operating trunk being 
guided by a man, who, for the 
sake of security against the 
bursting-up of the, loose sand, 
stands in a tub or “cobble,” 
where he is enabled to move 
the operating trunk round the 
foot of the pile. 

In order to secure the piles, 
which may he driven at any 
convenient distance from each 
other, the inventor employs 
what he terms skeleton frames, 
two of which are shawn at 
Figs. 2 & 3; these frames are 
cast with holes to receive the 
ends of the piles, so that when 
applied they embrace and bend 
the whole together. After the piles have been sunk they may be wholly or 
partly filled up with rubble stones or concrete. but before doing so, should 
the soil be af a yielding nature, it will be necessary to consolidate it, which 


Fig. 1. 


Fig. 2. Fig. 3. 
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the inventor does by forcing or pouring down the hollow piles such chemical 
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solutions as the nature of the soil may require, which may be ascertained by 
analysing a small portion of it, and according as silicions or calearious 
matters predominate, it will be ascertained what chemical substances will be 
best caleulated to consolidate and solidify the same. 

Another mode of forming piers and such like structures is represented at 
Fig. 4, in which view aa represents the end view of a rectangular or oblong 


Fig. 4. 


Fig. 5, 


trunk, one side of which is attached by bolts b b; ce are bolts wbich screw 
on ta the end of the tie bolts dd. In constructing a pier a number of these 
trunks are placed side by side as fff, Fig. 5, and at a distance apart, de- 
pending upon the width of the pier, being hound together by the bolis d d d. 
The whole being firmly fixed, the space between the two rows of iron trunks 
is filled np with lime stones, and other matters, which are to be cemented 
together so as to furm one mass of artificial rock, When the mass has be- 
come sufficiently set, the bolts ec, may be loosened, and the parts a a, of the 
trunks removed, leaving the plates a’ and the tie holts standing. 

The cements to he used in a dry state, are those known as hydraulic ce- 
ments, and may be used alone or mixed with stones, sand or shingle, and 
may be delivered at the foot of the pile or other structure by means of a 
hopper having a tube leading from it to the structure intended to be cemented, 
at which place the cement mixes with the water and consolidates the whole 
mass. 


WOOD PAVING. 


Joun Brsuop, of Poland Street, Westminster, Jeweller, for “ Improvements 
in paving roads, streets, and other places,”—Granted December 8, 1843; En- 
rolled June 8, 1844. 

This inventiun consists in combining blocks of wood together so as to form 
a surface or covering for the streets, road or other way, in effecting which it 
will be necessary when using blocks of the description hereinafter mentioned, 
to have them all of the same size except at the edges of the street, at which 
place filling pieces in some cases wil] be required. 


Fig.l. Fig? 


Fig. 4, 


Fig. 1 shows a plan of one of these blacks, and figs.2 and 3 two edge view 
of the same; each of the blocks consisting of two pieces a and è, which form 
an upper and under surface, and of equal sizes, These two pieces forming 
the upper and under surface are firmly fixed together so as to cross and overlap 
each other as shown in the plan view, the part overlapping being in all cases 
less than half the width of the block in the narrowest part. The severa 
blocks when constructed as above described, and represented in the drawing 
form a surface by partly joining side to side and partly side to end. Fig. 4 
shows an edge view of five of the blocks, and a filling piece joined together, 
and overlapping each other. Instead of cutting the Llock square at the side 
or edges, as represented in the foregoing, the same may he formed with be- 
yelled edges of any desired angle, as shown at figs. 6, 6'. Fig. 7 shows a 
plan view ofa cast iron curb and gutter, which constitutes the second part 
of these improvements, Fig. 8 being an end view of the same, and shown as 
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being joined up to the blocks, forming the wood pavement ; the side or filling 
blocks being bevelled off as at f, in order to allow the water, &c. to pass 
freely into the gutter ; the upper side of the curb is formed with a number of 
grooves in its surface, as shown in the plan view, to ensure better foothold. 


ORNAMENTAL COVERING FOR FLOORS. 


Henrv Purser Varre, of Blackfriars Road, Surrey, gentleman, for “ Im- 
provements in manufacturing metal combined with other materials for covering of 
floors and other surfaces."—Granted Dec. 13, 1843 ; Enrolled June 12, 1844. 

In carrying out this invention the patentee takes a sheet of lead or other 
suitable metal and perforates it with holes, wbich may be of a round, square, 
or other form and in right lines, leaving a narrow piece of metal between each 
hole, or the holes may be so arranged in the plate as to form some device or 
figure ; but as the figure or device can be worked in the same manner as the 
Berlin goods, that is, by filling up the little squares on the pattern card or 
paper with various colours, the holes may be in right lines as will be hereafter 
described. A perforated metal plate being provided the holes are to be filled 
up With a plastic cement which may be applied in various colours, and in such 
mannet as to form any desired pattern ; the cement being of such a nature as 
to dry sufficiently hard to bear walking and treading upon, the invention not 
being confined te any particular compusition, although Mr. Vaile mentions 
one which he has found to answer the purpose well, and consists of about 
two-thirds of pulverized glass with about one-third by weight of dry ground 
colouring matter, wbich ingredients are to be mixed up with copal varnish to 
about the consistency of putty. This cement being provided, the inventor 
proceeds by laying the perforated metal plate with its face downwards upon 
a flat table and then filling up the holes in the plate with any suitable instru- 
ment and with various coloured cements, so as to form the required des‘gnor 
pattern, after which the metal plate is to be turned over and the back side is 
to be covered with strong canvass or otber suitable material cemented thereto. 
For this purpose the inventor employs a cement made from a matter known 
and sold by the name of mastic, mixed with one-fourteenth by weight of 
bees’-wax, melted together and reduced to a fluid state, or the consistency of 
oil paint by means of turpentine. This mixture is to be applied with a hrush 
to the back side of the plate, and also to the canvass ; the canvass is then to 
be placed upon the plate, and the same pressed together, after which the plate 
will be ready to be laid down upon the floor, any inequalities on the face side 
being removed with a pumice stone. 

There is also another mode of filling the perforations in the plate with 
caoutchouc, or India rubber. For this purpose the patentee provides a sheet 
of India rubber somewhat thicker than the metallic plate, which in this case 
may be perforated so as to form various devices, which will be seen in conse- 
quence of the India rubber, on being exposed to the air, turning black and 
thereby forming a contrast with the metal plate. The plate being provided, 
a sheet of India rubber is to be laid upon one side thereof, after which the 
plate and India rubber are to be passed between a pair of pressure rollers, 
which will have the effect of pressing the India rubber into the holes or per- 
forations of the plate, thereby filling the same, leaving a thin covcring of 
India rubber on the back side of the plate, which when laid down will be next 
the floor. India rubber mixed with cork or colouring matter may also be 
used for the purpose above described. 


DEPOSITION OF METALS. = 


Junius SCHOTTLAENOER, of Saint Swithin’s Lane, in the City of London, 
Merchant, for certain “ Improvements in the deposition of metals upon various 
felted and other fabrics.’—Granted December 8, 1843; Enrolled June 7, 1844. 

The mode of effecting the deposition of metals upon felled and woven fa- 
brics is as follows. A plate of copper is in the first place to be provided of 
the required dimensions, one side of which is to be covered with plumbago, 
and the other rendered inactive by covering it with varnish or other suitable 
material, the piece of cloth or linen fabric to be metallized is then to be 
stretched tightly over that face of the copper-plate which has received the 
plumbago, and secured by its edges in any convenient manner. The copper 
plate and piece of fabric to be metallized are then to be immersed in a solution 
of sulphate of copper, and the plate connected with the zinc end of the bat- 
tery ; another copper-plate is then to be immersed in the solution, and con- 
nected with the copper end of the battery, when the action of the battery 
will commence and the metal will be deposited upon the copper-plate between 
such plate, and the fabric to be coated, and by continuing the operation the 
metal will begin to penetrate the pores of the cloth, and will appear on the 
opposite or back side of the cloth in smal] globules. When the operation 
has been continued a sufficient length of time, the metal plate and cloth may 
be taken out of the solution, and the metallized cloth removed from the cop- 
per-plate, which will be very easily done, and should the plate employed have 
a smooth surface, the face of the metallized clolhjwill have a polished surface, 
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hut should the copper-plate have an engraved or embossed surface, the me- 
tallized cloth will also have an embossed surface, and be a fac-simile of such 
surface, the copper-plate forming the die or matrix. Ormamental designs 
may also he produced by drawing upon the copper-plate with some non-con- 
ducting substance, or portions of the plate may be cut away ; by these means 
various ornamental designs may be produced, which may be afterwards sil- 
vered, gilt, or otherwise finished. 


When it is required to metallize a piece of cloth of considerable length, the 
inventor employs an apparatus consisting of a vessel a, within which is put 
the sulphate of copper or other solution, is a copper roller supported by the 
ends of the vessel, æ cis the piece of cloth to be metallized, and which piece 
passes over the roller d, down and under the capper roller and up over the 
roller e, f is a copper-plate connected with the copper-pole of a galvanic 
battery, the copper roller b being connected with the zine pole of the battery, 
the parts of the apparatus being connected to the battery by copper wires, 
and the vessel a filled with the solution of copper, a slow motion being im- 
parted to the roller b, the deposition of metal takes place between the cloth 
and the roller in the manner above described, and should the roller be en- 
graved with some ornamental design, a fac-simile will be obtained. It will 
be found of great advantage previously to operating upon woven or felted fa- 
brics, to wash over the surface of the cloth with clay and water mixed to 
about the consistency of cream, and then allow it to dry, after which the 
cloth may be washed with water, which will leave some of the finer particles 
of clay in the cloth, and will thereby render it more porous and better adapted 
in other respects for the purpose above described. 

When the surface to be metallized consists of glass or glazed earthenware, 
the surface is to be roughened by mechanical or other means, such as grind- 
ing. The parts to be deposited upon are then to be surrounded by a matrix 
of metal, which is to be connected with the zinc end of the battery, its inner 
surface being made conducting by means of plombago. The article to be de- 
posited upon is then to be immersed in the solution, and also a copper-plate, 
which latter is to be connected with the copper pole of the battery ; the metal 
contained in the solution will then begin to fill up the parts between the ma- 
trix and the article to be deposited upon, and by these means any design may 
te copied and firmly fixed upon the glass or glazed surface of earthenware. 

These are the improvements which consist in the arrangement of batteries 
for the purpose above described, one of which consists in arranging horse shoe 
magnets so as to form two circles, with their poles oppased to each other, 
the onter circle of magnets being wrapped with copper wire, covered with silk; 
a rotary motion being given to the inner circle of magnets, the electric fluid 
will pass from one wire to another throughout the whole, with a power de- 
pending upon the speed and size of the magnets. 


—_ 
BRINE APPARATUS. 


Jous SYLVESTER, of Great Russell Street, Engineer, for “ Improvements in 
applying heat to brine or other matters contained in vessels,” —Granted Decem- 
ber 13, 1843 ; enrolled June 13, 1844. 


The object of this invention is to obtain and maintain a regolar and uni- 
form temperature aboye 212 degrees, Fahr., to brine or other liquid matters 
contained in vessels, which the inventor proposes to effect in the following 
manner. 

In place of exposing the vessel containiag the brine to the immediate 
action of the fire, such vessel is placed within another, which latter forms a 
jacket to the brine vessel, the outer vessel or jacket being of such dimensions 
as to leave a space of from 3 to 4 inches between the vessel containing the 
brine and the external vessel or case, which is made to form a water-tight 
junction with the brine vessel. The space between the two vessels is then 
filled with water, which fluid is to be subjected to a pressure which must be 
varied according to the temperature required to be maintained. The pressure 
transmitted to the fluid, contained in the space formed by the two vessels, 
is regulated by a pipe, which may be of small diameter and attached to some 
convenient part of the external vessel, and extending in a vertical direction to 
a height of 30 feet or upwards, and filled with water. This tube may be pro- 
vided with a stop cock, at or near the bottom end, so as to regulate the 
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pressure of the fluid contained in the space according to the temperature de- 
sired to be maintained and transmitted to the brine, which is effected through 
the medium of the water contained in the aforesaid space, the fire for heating 
the same being immediately below and in contact with the external vessel, 
the heat being transmitted to the brine through the medium of the interme- 
diate fluid contained within the jacket. 


Josrpy Roninson, of Old Jewry, London, Solicitor, for certain “ Improve- 

? 
ments in the construction and mode of working engines by the agency of air or 
gases for obtaining or producing motive power.” Cammunication.—Granted 


December 5, 1843; Enrolled June, 5, 1844. 


This invention consists in an improved inflammable gas, or vapour engine, 
hy means of which power is obtained by expansion consequent upon the com- 
bustion uf vapour of spirits of turpentine, or other evaporatle and inflamma - 
ble liquids, which are to be mixed with atmospheric air, and admitted into a 
cylinder similar to that used in the steam engine. 

The cylinder of this engine is supported in a horizontal position, and is 
similar to that of a double acting steam engine. At one end of the cylinder 
and just below it there is a reserv.ir which contains the naphtha, spirits of 
turpentine or other evaporable liquid; but when resin or other matter is 
employed, from which the inflammable gas is to he obtained, the inventor 
emplays a retort or evaporating vessel, which is placed below the cylinder 
and heated by a spirit lamp or otber means, or the same may be placed in 
contact with the cylinder. This heating apparatus although necessary in the 
commencement of the action of the engine, may he dispensed with, after the 
engine has been set to wark, by allowing the hot air from the cylinder (after 
having made its stroke) to pass into the retort, which is surrounded by 
chambers for that purpose. Tu the side of the cylinder there is a yalve-box 
sn constructed as to give a supply of the combustible gas or vapour, and at- 
mospherie air to each end of the cylinder alternately, and in the same manner 
asin which steam is admitted or supplied to the cylinder of a steam engine, 

The inventor here describes a cylindrical valve of peculiar construction, but 
sliding valves of the ordinary construction may be used, for governing the 
supply of inflammable gases. This engine is also provided with a double 
acting air pump, the air from whieh is made to pass through a tube into the 
retort, where it is made to commingle with the inflammable matter, which 
may Le eflected by means of an agitator, or the air may be admitted to the 
retort through a perforated plate, and in order to regulate the supply of air it 
is made to pass through a trunk, on the top of which there is an air regn- 
lator, its sides being made of leather ar some other clastic material, and bav- 
ing at the top a valve through which the air escapes, when the pressure be- 
comes too great; the whole apparatus being so constructed as to regulate 
with great precision the quantity of atmospheric air, and also combustible 
or inflammable gases. 

At each end of the cylinder there is a valve contained in a circular valve 
bax, which valve, as the piston moves backward and forward, is acted upon 
by means of the piston touching a small spring or projection, thereby allow- 
ing the ignition ta take place, which is eflected by means of a burning lamp, 
the flame of which comes in contact with the holes at each end of the cylin- 
der, thereby effecting alternate action of the piston, the motion of which can 
be transmitted to the crank in any convenient manner. The inventor claims 
the mode of arranging the air pump, retort, and air regulator, which governs 
the admission of atmospheric air into the valve box and by which the supply 
of inflammable gas may he regulated so as to prodnce, within the cylinder, a 
pressure little exceeding that of the atmosphere, at the time of opening the 
valve for the admission of inflammable gas. Also the mode of heating the 
retort by placing 1t in contact with the cylinder; together with the mode of 
employing the heated air which passes from the cylinder through the eduction 
tube, thereby rendering such air effective in heating the retort for converting 
the combustible fluids into vapours, previously to admitting the same into the 
cylinder in the manner described. 


Communication with Francr.—The Princess Mary steamer, which has been 
built for the South- Eastern Railway Company by Messra. Ditchburn aad Mare, and fitted 
with Messrs. Maudslay and Field’s annular cylinder engines, made her trial trip oa Wed- 
nesday, June 18. She left Blackwall at 43 minutes past 10 o’clock, and arrived off the 
east end of the Isle of Sheppy (a distance of 50 miles) at 7 minutes past 2, being at the 
rate of 16 miles an hour, against the tide the whole way. Everything that conld be de- 
sired concurred to give her an opportunity of testing her power; the, till now, fastest 
steamer, the Prince of Wales, leaviag Blackwall some minutes hefore her; the Isle of 
Thanet also preceded her hy 20 minutes: they were, however, both passed ia gallant 
style at the point ahove stated, the Princesa Mary crossing thelr hows, making a cirenit 
around them, and returning on her homeward voage. The Princess Mary, on the Bon- 
logne station, must have immense influence la determining the continental traffic to the 
South- t astern line, There can be no douht, from the knowa energy and skill of the 
directors of the railway compaay, that this important hranch of the service will be tho- 
roughly well done. The iofiuence of the railway is already telling well in this particular. 
Ostend has the Princess Alice. Dover the Magician, Folkestone the Princess Mary: aod 
we shall be much aurprised if the latter do not bear away the palm from its competitors. 
The Priacess Mande, another iron steamer, built for and by the same parties, and of 


SEL speed, is expected ta be completed for the Folkestone station in a few weeks,— 
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GREEK MASONRY. 


Extract of a Letter from Waurer Lone GRANVILLE, Esq., 2880- 
ciate R.I. B. A., to Dr. GRANVILLE, read at the Ordinary General 
Meeting of the Royal Inst. of B. A., June 17, 1844. 


“On a former occasion, I wrote you the impressions produced on 
me by the monuments of Athens, and you will remember that in one 
part of my letter I told you, how forcibly I was struck with the high 
and elaborate finish given to all the sculpture and architecture which 
surrounded me; a pleasure which was in such perfect unison with the 
other feelings their contemplation aroused, as to assure me that per- 
fection is intimately connected with the qualities of beauty ; although, 
assuredly, the latter may sometimes exist separately. 

“t Smoothness, says Burke, (Essay on Sublime and Beautiful, part 
3, sect. 14,) ‘is so essential to beauty, that I do not recollect anything 
beautiful that is not smooth.’ Now the ancient Greeks were appa- 
rently impressed strongly with the same natural idea, as the extraor- 
dinary amount of attention and labour bestowed on their works of art 
testify. 

When we consider the perfection to which Greek art attained— 
that it was arrived at, only after the experience of more than eleven 
centuries—and that its glorious improvement was chiefly owing to the 
united eflorts of generations concentrated upon one particular object, 
namely the erection of temples to their protecting divinities; it be- 
comes an interesting subject of enquiry to ascertain (from an exami- 
nation of the structures themselves,) those principles and contrivances 
which, even in the most trifling or minutest matters, were the result 
of that improvement. 

There are few books, that Iam aware of, which treat fully of the 
methods employed by the ancient Greek masons in cutting and work- 
ing marble or stone. Vitruvius, to whom we first look, is almost 
silent upon the point. We then turn, to supply the deficiency, to the 
living books themselves; and, fortunately, there are many points that 
can be gleaned from them, which would serve to compose a complete 
treatise. 

I shall first observe that the ancient Greeks were as empirical in 
their rules upon the proportions of each stone they employed, as upon 
the proportions of the whole design. Thus it may be observed, for 
example, that the size of the stones in the Erechtheum and in the Par- 
thenon differ in about the same ratio as the one building differs from 
the other. For the actual proportion of the stone itself no direct 
rule can be given, nevertheless I have found that the geometrical 
ratio of 1. 2. 4. is by no means unfrequently employed. Symmetry, 
also, was considered as necessary in the position of their joints, as in 
the composition of the plan, or the position of their triglyphs and 
mutules; and these may be observed as occupying the same place in 
nearly every similar construction. . 

The Greek joint, whether it be executed in marble or in stone is a 
thing really to marvel at. It is indeed scarcely visible. Great us 
is its perfection, which arises from the amount of skill and labour 
bestowed upon it, and from the peculiar method of working the two 
surfaces, which I shall presently describe to you, —I do not see why 
the same degree of perfection shonld not be attainable at the present 
day by following the same means. My attention was first drawn to 
the subject upon remarking the beds of the stones in the Temple of 
Minerva at Athens; and since my examination of other Hellenic 
works in Greece, Sicily, and elsewhere, I have grounds for believing 
that there was an universal system adopted in all ages by that nation ; 
nor was it confined to the Greeks alone, it having been handed down 
to, and practised by the Romans also, as I ohserved but yesterday in 
the Coliseum and Arch of Sep. Severus. It, however, at length became 
either lost or disused in the series of revolutions and changes, which, 
with their other modes, the masonry of the middle ages experienced. 

You well know of the predilection of the Greeks for constructing 
with large sized blocks of marble or stone. They were extracted 
from the Aartoma, or quarries, in the following manner. Iu order to 
procure the square stones—after the top and front faces of a given 
mass of the rock in the quarry had been brought to a plain surface— 
incisions, usually from four to five inches wide, were made on the top 
surface, marking out the boundaries of the intended size of the block. 
These incisions being continued down to the required depth of the 
block, there remained nothing morc to be done than to separate it 
from its lower bed, which operation was performed, as there is every 
reason to think, by the expansion of wooden wedges saturated with 
water. 

The cylindrical courses for the shafts of the columus were extracted 
(as may be observed at the quarries of Selinus, in Sicily, a plan of 
which, as well as of its elevation, I herewith send you in confirmation 
of my statement) by means of a circular passage-way 2ft. Sin. in 
width, being hewn ont of the rock, and taking the entasis of the in- 
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tended column: thus leaving an insulated mass of stone in the centre, 
the exact shape aud size of the required shaft. (See fig. 1, a, b, c, d, 
e, and view fig. 2, a, b.) I should here add, that the stone columns of 
every temple occupy almost invariably the same relative position in 
the building which they occupied in the quarry. This circular mass 
of stone has now, like the square blocks, only to be lifted from its lower 
bed, and the method employed, which, from the examination of the 
quarries at Selinus, can be no longer doubted, bears me out in a con- 
jecture I had previously made on the square blocks. A hole or deep 
incision, wedge-shaped (see shaft figs. 3 and 4, and fig. 1), was made in 
the lowest part of the insulated cylinder, in the direction of its centre, 
but considerably to one side, for reasons which will be obvious to you. 
Into this hole, I presume, a wooden wedge was inserted, which was 
saturated with water, and which being suffered to expand whilst in 
that position would, at no great distance of time, heave up the mass, 
on the same principle applied to the splitting of slate and millstones 
in France, and so separate it in the direction of its bed. Nothing, I 
think, appears more likely, from the consideration of the facts ob- 
served at Selinus, than that such was the method employed: and 
since I see from my memoranda, that I observed the branch of a shrub, 
not one inch in diameter, which by its growth in a crevice of the rock 
had split a mass of stone weighing about fifty tons,—I can readily 
conceive that the small orifice, as shown in the drawing, with its 
wooden wedge would have been sufficient to loosen the required mass. 
The mode by which these cylindrical masses or courses were trans- 
ported tu their places of destination is fully described by Vitruvius 
(Lib. x. cap. 6), where you will find it attributed to Ctesiphon, archi- 
tect of the Temple of Ephesus, and his son Metagenes. Ina flat coun- 
try it might have succeeded well; but it is difficult to conceive how 
such masses could have been transported by those means only, over a 
rugged and mountainous district wholly destitute of roads. 

We must regret that we have no farther elucidation of the subject, 
than that given us by Vitruvius, which is very limited, since-—-anterior 
to the building of the famous Eplesian Temple in the seventh cen- 
tury before Christ—monoliths were transported from place to place 
of proportions as large as those used in that temple. There are some 
cylindrical blocks of stone for columns near the quarries of Selinus in 
a field lying ina position which makes it highly probable that the method 
described by Vitruvius was adopted in regard to them. They have, 
moreover, the square hole already worked on the ends, which, inde- 
pendently of its use for other purposes, served as a means of fasten- 
ing the weoden wheels. 

tt is interesting to remark, from the signs still remaining on the 
stone, the shape of the tool employed in working the material. The 
consecutive cuts which are scen in the steps of the Segesta Temple, 
show that the instrument used for rough work was 34 isches in width, 
being slightly curved or hollowed hike a gouge. The use of a saw to 
cut the stones is instanced in the 7th chap. of Kings, verse 7. “All 
these were of costly stones sawed with saws.” Now these tools, I 
presume, were of iron, since iron was found in Crete by the Dactyli 
priests of Cybele, as far back as 1406 B.C., about which time Daedalus 
is said by Pliny (Nat. History VII.) to have invented the axe, the 
saw, the wimble, the level, and many other mechanical instruments or 
tools. It is certain, however, that these tools were of iron 400 years 
after; for, in the description of Solomon's Temple, it is stated, that 
“the house when it was building was built of stone made ready before 
it was brought thither, so that there was neither hammer, nor axe, nor 
any tool of IRON, heard in the House of God while it was in buildiog.”’ 
(1 Kings vi. 7.) Now the examples of temples from which my no- 
ee were taken, were erected many years subsequent to the above 

ate. 

The next process of the Greek builder, after procuring the stones 
and columns, was the construction of the stylobate, or the sub-strnc- 
ture with Its three steps, my remarks upon which are taken chiefly 
from the Propylea at Athens, and the temple at Segesta in Sicily, both 
of which structures were never totally cnmpleted. Although the 
former structure is of marble and the latter of stone, and crected at a 
different period, still my remarks are applicable to both. 

The stone steps around the temple are in large blocks, generally 
from five to seven feet long, placed, as usual, with the greatest regard 
to syrometrical arrangement, every joint coming over the centre of the 
battom and top stone. The stones, therefore, are all precisely similar 
in size. Each block is, previously to its being set in its place, worked 
on four sides to a smooth face, the top surface being only worked on 
that part which has to receive the bed of the stone above. The re- 
maining side, or front of the step is, like the top left rough, a small 
fillet or band only being worked all along the edges, to indicate the 
true surface to which the stone has afterwards to be finished. It is 
on this side that the small rough block used for heaving the stone is 
frequently found in the centre (see fig. 5). Every joint must neces- 
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sarily be camposed of two substances in contact; and it is the degree 
of contact which constitutes the amount of perfection in any joint. 
The two neighbour stones, whose surfaces together form the joint in 
Greek masonry, are worked differently from each other. One of the 
surfaces is tuoled down to a very slight depth, (rarely visible to the 
eye, if the material be marble, though generally sensible to the touch,) 
until there is left only a third (I have seen it as little as a sixth,) por- 
tion of the surface of the stone for actual contact. The sole points of 
contact are a band along the two sides (see fig. 5, a,) in the direction 
of the stone’s length, with, sometimes, another band in the centre. 
The surface of the other stone remains perfectly flat; as it would 
seem to be superfluous to work any off, although, as regards the case 
of columns, this extreme precaution has been deemed necessary. On 
that stone whose surface remains plain, the edges are sometimes 
chamfered off, as is the case at Segesta (see b, fig. 5). But this does 
not occur in every building. 

I am unable to explain its use, unless it wasa kind of distinguishing 
mark for the foreman, after the stone was placed, to detect inaccuracy 
of position; or for the slave who performed the laborious and heavy 
work of laying the stones. As their skill was of a subordinate kind, 
the position of the several square stones, columns, and other work 
were invariably marked out for them, by means of some sharp tool, 
with a thin line, as I have noticed in more than one instance which I 
could mention. 

With respect to the columns, each course, of which the entire shaft 
is to he composed, being brought to the building, has then to be worked 
at the top and bottom in the following most eliborate manner, as an 
inspection of the drawing (see fig. 6) (taken from the Parthenon 
columns,) will fully show. After the two surfaces had been smoothed 
to a most exquisitely true plane, radiating lines marking out the divi- 
sion of the flutes were next indented by means of some sharp tool. 
Such lines may be especially noticed on the Propylea columns. Next 
three concentric circles were drawn out, also with some sharp instru- 
ment, the common centre of thein being the axis of the column. Now 
be pleased to refer to the drawing (fig. 6,) and its letters and figures to 
understand more readily my description. The area comprised be- 
tween the external surface of the shaft, A, and the circle, B, is the 
smooth bed left untouched, and is to form the only surface of contact 
when the column is raised. That between B and C is made a degree 
lower than the surface of actual contact, by being very slightly tooled 
or scratched over. In the like manner, the surface of the ring, C D, is 
made lower than that of B C, by being tooled over very roughly. As 
to the remaining portion round the centre it is retained smooth, but is 
made as low as the surface BC. Yon will perceive froin this what 
systematic fellows the Greek masons were, and what precautions they 
observed to ensure the accomplishment of their object. 

Every one of the 11 courses which compose the shafts of the 5S 
exterior columns that belonged to the Parthenon, had the top and bot- 
tom surfaces worked in this manner, and with the same care and at- 
tention, which are so remarkable throughout the whole structure, 
whether the parts were to be covered or to remain visible. Each 
course had now to be lifted into its destined place; an operation which 
was accomplished, it is supposed, by means of a machine called the 
trochlea—an assemblage of pullies, fastened toa pair of sheers, or 
other scaffolding, and which, according to the number of such pullies, 
was denominated tpiomacros, wevrasmactos, roAvnactos,&c. At the end 
of the rope which passed through the pullies, were fastencd the 
yarðes, ur Forfices ferreo, described by Vitruvius (Lib. X.), an instru- 
ment somewhat like a pair of large scissors, in use even at the present 
day. These forfices (for I believe there were more than one pair 
employed if the stone was very large,) were made to lay hold of the 
two or four rough masses! projecting from the block and left for the 
express purpose of raising the stone. When the circular stone or 
first course was lifted fit was set into that place which had been 
marked out for it, by a circle nearly the size of the column itself, on 
the stylobatc. It was then, according to the evidence which innu- 
merable concentric circles display on the stylobate of the Temple of 
Hercules at Agrigentum, turned round and round (ona pivot of wood 
as some suppose) and ground down to a fine surface. 

I must doubt, however, if this operation of grinding was performed 
with each successive course, as I could find no other traces whatever 


1 The rejected marble drums found in the Acropolis, and identified as those which 
were to have served for the Parthenon columns have four projectlog masses rouad the 
stone, The shafts which still remain in the quarries at Selinus have, oa the contrary, ao 
masses whatever, and must therefore, have been lifted at the building in a different man- 
ner. I have before observed that the square hole left in the centre of the shaft, at top 
and bottom, was worked at the quarry; in some cases this square hole has two sinkings, 
as may be aoticed in the Temple of Hercules at Agrigentu, and in oo instance have | 
found tbat these cavities are in the slightest degree dovetailed, but rather the reverse, 
Tbis circumstance rendersiit a matters of doubt, if not altogether, at least in the present 


case, whether the nse of the Lewis was at all known to the Greeks, 
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of it in the same temple. The material of which the Temple of Her- 
cules is built, is of an exceedingly coarse porous nature, and would 
leave, perhaps, but a few marks, which the weather might have obli- 
terated. On the other hand, the Parthenon columns, respecting which 
J saw no traces of the grinding, are composed of a material supposed 
to be too fne to leave any such marks. Certainly none remain. With 
regard to the flutes, they were, as at the present day, considered with 
the finishing of the building and worked up wholly after it was 
erected, with the exception, in some cases where they are began, at 
top and bottom, as a guide. The method employed was this. After 
the vertical lines were drawn down from the points given by the ra- 
diating lines marked on the bed of each course, as previously described, 
the first stage was to work the column from top to battom into a 
polygon—leaving a broad band where each arris of the flute is to 
come. The flutes themselves were next worked out to a curve, not 
their final ones, but very nearly ta the required depth—still preserving 
untouched the band where arris is to come. 

The final stage was to work away the band to a sharp arris, and 
bring the flutes to the desired depth and curve. 

This description of the flutes is taken from the columns of the 
largest temple at Selinus, and of the Temple of Apollo Didymeus, 
near Miletus, which temples were never finished, and reveal several 
distinct stages of their execution. 

I will not detain you any longer upon the shafts of the columns; 
but before proceeding upwards to the entablature, I will merely state 
the impression I, with many others, have had of the extreme likeli- 
hood of the capitals being worked ina lathe; for, as Mr. Cockerell 
observed in one of his lectures, Pliny tells us, that in the Labyrinth of 
Lemnos were 150 columns turned in a lathe; thus testifying to the 
Greeks’ knowledge of such a machine as early as the Sth century 
before our Saviour. 

Now as regards the architrave, my observations of its structure, in 
the several edifices 1 have had an opportunity of examining with the 
eye of a builder, in these parts, are recorded in my note books under 
the following memoranda. Generally speaking the architrave is 
composed in its thickness of ¢hree stones, though, sometimes, of two 
separate stones only. It is, however, always of one stone in height. 
The proportions of these stones, owing to the extent of bearing and 
height, are much thinner than in the ordinary square shaped stones. 
They are placed so that the laming, or lines of cleavage of the mate- 
rial, are in a vertical position, likea book standing on its front edge— 
the strongest position for a stone supported only at its extremities. 

They do not touch one another,—having a space of abont $ of an 
inch left between them, so that each performs its work independently 
of the other. Hence, should one of them fail in any part, it would 
not necessarily bring ruin on the others. On the outside and inside 
vertical joints, over the centre of the columns, there is, generally, a 
raised band left, which was not worked off till the finishing of the 
temple, The same occurs (in many cases 1 have observed) to the 
vertical joints of the mouldings. It is an excellent precaution, where 
the stone is very porous or fragile, as it preserves tlie edge from in- 
jury ; and not being worked off until the last, a fair face at the joint 

is ensured. 

The singular method employed in nearly all the temples at Agri- 

entum, for joining the stones together, in the entablature, has been 
well illustrated by Mr. Cockerell, and is too generally known to need 
any comments of mine. The same has been the case with the series 
of cramps and contrivances employed on the top of the Parthenon. 
To the person who beholds them for the first time, amidst the vast 
quarries of stone there, their sight independently of the effect which 
the scenery around him may produce, is truly bewildering, In fact, 
the mechanical construction of the Parthenon presents a series of 
studies and reflections to the architect which would fill volumes, and 
for which we look in vain elsewhere. 

* # * * * 5 * 

I pass now to another subject, connected more with the ornament- 
ng than with the construction of temples. 

It is well known that the Greeks, in a great many instances, con- 
structed their temples of a very rough and intractable stone; espe- 
cially is this the case in buildings of an early period, as at Corinth, 
figina, the old Hecatompedon at Athens, Pestum, &c. This was 
owing to the natural character of the stone in the locality where they 
built—preferring the material at hand to a better kind the procuring 
ot which would occasion difficulty. it is equally well ascertained that 
they covered the stone with a thin coating of stucco; whether for the 
express purpose of hiding the faultiness of the material, or for receiv- 
ing the polychromic painting, which could hardly be executed ona 
rough surface, or for both those purposes, has not as yet been decided. 
For my own part, I am inclined to imagine, that it was for the express 
purpose of receiving the painting, since { ave found instances where 
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the buildings have been covered with a fine stucco, or other coatiog, 
even though the stone was of a smooth and excellent quality, and the 
workmanship of the most perfect kind. This is the case in the tem- 
ples of Jupiter Panhellenius in gina, and Juno Lucina at Agrigentum. 
In works of a later period, the stucco itself, instead of being allowed 
to remain of its natural tint, was dyed before it was put on as an easier 
expedient than painting it afterwards. I have collected together 
several specimens which prove this to have been the case. Judging, 
then, from the universality of the employment of colour on temples, 
may we not suppose that it was a custom derived from practices 
which co-existed with the mode of worship at the time ; it was first 
introduced into Attica by Ceerops’ colony, from Egypt, and cherished 
from generation to generation, as if it had been a part of the pre- 
scribed ritual. It is, however, from Egypt that we must look in future 
for a better elucidation of this question. 

In the middle of the 15th century before our era, Moses was com- 
manded to build the Tabernacle, the materials for which, it was espe- 
cially directed, were to be procured through the free-offering of a 
portion of those possessions and articles in general use, which the 
Israelites had brought with them from Egypt. By referring to chap- 
ters 25, 26,28, and from 35 to 39, inclusive, of Exodus, we shall there 
find that an abundance of blue, purple, and scarlet linen, and rams’ skins 
dyed red, were employed in its construction. So much of them, in 
fact, was then used for that purpose, that that structure must have 
presented almost altogether, at a little distance, an aspect of blue, 
purple, and scarlet. I do not wish to lay any particular stress upon 
this fact, but cite it only to evidence the very general use of those 
three colours among the Egyptiaus. The monuments of ancient Egypt 
themselves in the present day are witnesses to the truth of the text. 
Now, it was in 1556 B.C., or about the same epoch of the building of 
the Tabernacle, that Cecrops left Sais for Greece, upon settling in 
which country, it is not at all improbable that he and his colony would 
adhere to the practices of the country they had left, in which case 
they would, as uaturally, have followed the custom of decorating the 
temples with colour and other ornaments. If the origin of colour in 
Greece is to be referred to the Eust, we have next to inquire into the 
reasons of the Egyptians painting their own temples, and when once 
those are demonstrated the question will be set at rest. 

Now people have never thought that colour spoiled the Egyptian 
temples, but the contrary; and they attribute the practice toa fancy 
only for decoration. But the moment that the discovery of poly- 
chromic painting on the Grecian buildings comes to show, that certain 
cherished notions, previously conceived respecting these buildings, 
were wrongly formed—and that in reality the Greeks, as well as the 
Egyptians, coloured their temples—these same individuals, rather 
than agree with such a notion, adopt another, which separates alto- 
gether the painting from the building of the temples, referring the 
practice of the former to a different period of that of the latter. Is it 
not much more natural to think that the motive which inspired the 
Greek was nove other than the same which influenced the Egyptians? 
and that the custom was, as usual, moulded by the former into such 
definite principles, as not to be departed from even when a Parthenon 
was constructed. Mr. Hittorf’s hypotheses on polychromic painting 
are exceedingly interesting, and | believe that very shortly the public 
will be made acquainted with them in a very elaborate work which 
that gentleman has been for many years preparing. 

Your affectionate Son, 


Rome, April 26, 1844. WALTER L, GRANVILLE. 


STEAM NAVIGATION IN THE EAST INDIES, 


THE introduction of steam boats into India was, in the first iustance, 
attended with difficulties almost insurmountable, and scarcely to be 
accounted for by the common mode of reasoning upon political expe- 
diency, or upon the speculative habits of our then princely merchaots 
of the East: its extension since its first introduction has been so 
trifling, so wholly inadequate to the rapidly increasing requirements 
of the local government in the time of war, aod to the immense and 
widely disseminated commerce of that country, that it is a matter of 
still greater wonder, and naturally leads to a train of reflections, not in 
the highest degree favourable to the political sagacity of the one 
party, or to the enterprising spirit of the other. 

The first introduction of steain into India, to be locally applied, was 
in 1818, when Captain Davidson, of the Bengal Engineers, brought to 
Calcutta an eight-horse power engine, purchased by Messrs. I. and W. 
Gladstone, of Liverpool, and designed for a river boat. From some 
unexplained cause or other it remained neglected in a Godown, until 
Major Schalch purchased it for a dredging boat, which Messrs. Kyd 
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& Co. were employed to build for government in 1822. This boat 
(the Plato) was built, being lurnished with a double set of buckets to 
dredge on both sides; but, on the breaking out of the Burmese war, 
these buckets were tuken off, and she was fitted up as a floating bat- 
tery, and sent with the expedition to Aracan, where she rendered 
services the most important, passing the troops over the creeks and 
estuaries of that coast. The original form was that of a barge, flat 
bottomed, and square at both ends; but when fitted up as above 
a a false bow was attached to her and other alterations were 
made. 

The boat built at Lucknow, by Mr. Wm. Tuckett, for the Nawaub, 
was the first vessel in India propelled by steam; the plan and engine 
were brought out by Mr. W. Jessop, in 1819. The engine was eight- 
horse power, giving the boat a speed of 7 or 8 miles per hour; the 
total cost, including freight, was about £7000 when landed in China. 
This boat, originating in the caprice of the late king, was soon laid 
aside and suffered te go to ruin. 

The Diana, one of the steam boats still in active service, was ori- 
ginally sent ont on a speculation of Mr. Robarts,a member of the 
Factory at Canton: the Directors, on the unfounded representations 
of some individuals, declining to empioy it. Mr. Robarts obtained a 
pair of 16-horse engines, boiler, and other requisites, of Messrs. 
Mandslays, and having fitted it out employed it on his own account. 
The vessel, 110 tons burthen, found its way to Calcutta, and after re- 
maining there some time it was purchased by subscription, and en- 
tirely altered and enlarged at a cost of 75,000 rupees. This vessel 
was also purchased by the Indian government for the expedition to 
Rangoon, and employed as a transport, rendering the most important 
service and being mainly instrumental to the success of that expedi- 
tion; the novelty of this engine of war producing, says Mr. William 
Prinsep, an effect analagous to that of the Spanish horses in Mexico. 
During nearly the whole time she depended almost entirely upon 
wood fuel which was found to answer very well. 

The Enterprize, launched in 1825, cost 43,000 rupces, was con- 
sidered a failure, disappointing public expectation; the Burmese war 
relieved the proprietors of, to them, a bad speculation, and after per- 
forming important services at Rangoon she was consigned to the 
Bombay government. 

The Comet and Firefly, two vessels still in active service, were 
launched separately in 1826; these vessels were built by native car- 
penters,"the engines and fittings being supplied by Messrs. Maudlays; 
the engines 10 horse power have a stroke of 2 feet, and make 32 to 
36 revolutions per minute, consuming 450 Ibs of coal per honr; the 
vessels draw from 4 to 5 feet, and have capacity for nearly IJ tons of 
coal. These vessels are competent to ascend the river in the rains 
and dnring a great part of the dry season. A short time after this a 
steamer onasmaller scale was constructed at the Fort Gloucester 
Mills (below Calentta) for the use of that establishment, and furnished 
with a single fonr horse high pressure engine, made at that factory, 
and this was followed up with another boat 50 ft. in length, with 6 
horse power engines working upon a pressure of 45 tb. to the square 
inch, draught 17 inches, with a speed of 0 miles per honr, and carry- 
ing fuel for 13 days. 

The next vessels built in the country were the Hooghly and Bur- 
hampootur, carrying engines of 25 horse power, the latter having her 
service assigned to her in the Assam Valley; the former, after her 
experimental trips, was found so wholly insulficient for the navigation 
inland as to be laid aside, a new vessel having been built on a plan 
better adapted to encounter the shoals and shallows of the navigable 
river. It had also been discovered that the draught shonld in no in- 
stance exceed four feet, and it was therefore necessary to construct 
vessels accordingly, and which experience has proved enables them to 
navigate in the upper provinces dnring the whole period of the dry 
season. ‘The necessity of having vessels of small dranght led to the 
idea of employing iron steam boats, and the material of two boats was 
sent from England to be put up in that country. These vessels have 
since been serviceably employed on the river. 

The Indus is a much less navigable river than the Ganges, its shoals 
are more nnmcrous, and are said to be more often shifting their position, 
and the currents in many parts are exceedingly rapid. On the other 
band, it intersects a country occupied by barbarian tribes, who are 
more desirous to gratify their love of plunder, than to aid in the ex- 
tension of commerce; but this latter circumstance is a very powerful 
reason for steam navigation on the river, as the best and most effectual 
check to those unruly people, and a sure and certain source of power, 
to which the Indian government can apply, should disturbances break 
out, or should operations in some fnture day be directed against the 
Ponjavb. It is along this river the cotton districts spread, and it is 
from the want of speedy conveyance to Surat or Bombay, that the 
cotton, by undue and protracted exposure to the atmosphere, becomes 
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depreciated in value, and sometimes totally spoiled. The annexation 


` of Seinde to the territorial government of India will also be productive 


of immense benefit, by insuring greater safety to our commercial in- 
tercourse with the upper country ; and by becoming, under European 
superintendence, the prodnetive fount of great agricultural wealth, the 
whole country being wonderfully fertile and productive, and the in- 
habitants relieved from the tyranny of their rulers, will soon gladly 
exchange their fendal thraldom for the more profitable and lasting 
benefits derivable from their hitherto neglected lands. 

Of the extent to which navigation may be carried in Bengal, by the 
powerful agency of steam, some judgment may be formed, when we 
state, in the words of Mr. Prinsep, that it is not the Ganges only, as a 
single stream, that confers these benefits whicli are derived from com- 
merce, bnt all the large rivers that bring down the waters of the 
northern hills are navigabie more or less throughont the year, and 
almost to the foot of the first range; these, too, are sufficiently nu- 
merous to sweep the commercial produce of all that track, without its 
needing any land transportation, except the Ghauts were it is em- 
barked. Taking the limits of the Ganges and Jumma to the West and 
South in Hindostan and the Burbampuotur and Megna to the East, 
the conntry completely intersected with navigable canals, and within 
which both trade and travel are mainly carried on by water, may be 
computed to cover an area of not less than forty square degrees. 

With an extent of available water communication like this, intere 
secting in all directions a variety of rich and fertile soils, influenced in 
their produce by a variety of climate, passing through lands occupied 
by nearly one hundred millions of people, the greater part of whom are 
industriously inclined, and only await British capital to produce the 
staple commodities to any extent, to compete with America with her 
cottons, tle Brazils and other slave states with their sugars, to re-open the 
now closed silk factories, and to grow the thousand necessary require- 
ments of life; is it not wonderful that steam navigation should here 
labour under such disadvantages in its extension; and that advantages 
tested and approved by experience, should be suffered to escape those 
whose individual or conjoint interest it is to embrace them. 

The late Burmese war is a practical illustration of the political ad- 
vantages derivable from small river steamers in the time of war, and 
the still more recent military operations on the banks of the Indus, 
demonstrate, in the strongest manner, the necessity there exists of the 
Indian government having an effective steam force always at their 
disposal, in order to overawe tue turbulent, protect the navigation of 
their rivers, facilitate communication, and open new sources of com- 
merce, and consequently of revenue. The appeal to the mercan- 
tile community is equally strong, and in fact much stronger, it 
is to their vast individual advantage that a further extension of river 
steam navigation takes place; the merchants of the upper provinces, 
as formerly, know nothing of the trade of the lower provinces; the 
merchants of the lower provinces know nothing of what is passing 
above Merzapore ; the goods transmitted by the common country boats, 
whether up or down, are liable to so many accidents that the rates of 
insurance are much higher than between India and Great Britain; aod 
these dangers, arising from their beiog continually exposed to eddies, 
sudden aud violent gusts of wind, shifting sands, snnken trees, and 
fallen banks, are necessarily encountered by the present system of 
tracking, and prolonged by this tedious and uncertain mode of travel- 
ling ; added to this is the continual danger of robbery, and the impos- 
sibility of guarding against it, from the cirenmstance of being compell- 
ed to bring to every evening close in shore, and the increased expences 
entailed and constaut damage done to the goods. 

It is surprising to us at home that the lesson set by the Americans 
has not been followed by the merchants of the East. India, like the 
Western country, is the land of lakes and rivers. The American boats 
somewhat resembling the floatiog baths at Paris, and differ little from 
the first class budgerow of Calcutta, other than having an upper deck 
for the accommodation of passengers, the funnel being placed in the 
fore part of the boat; a description and drawing of one of these boats 
is given in Mrs. Trollope’s work on America. There isa striking 
analogy between the rivers of the two countries, and although the 
American maintain a greater depth of water all the year round, the 
difficulties of navigation arising from natural causes are common to 
both. Captain Hall, speaking of the steam boats which ply up and 
down the Mississippi, observes—* Thirteen vessels of this description 
were lying along the banks of the river. One of them, called the 
Amazon, was just setting off for Louisville, in Kentucky, upwards of 
1,100 miles distant, in the heart of the continent, which they hoped to 
reach in ten or eleven days, though they had to go in the very teeth of 
the current.” 

“These boats are employed exclusively upon the river, where the 
water is always smooth, and where, also, they are well sheltered by 
the woods. These circumstances allow of their accommodation being 
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raised to the height of 20, and sometimes 30 feet above the water. 
They have two complete aud distinct tiers of apartments. The upper 
one is appropriated to what are called deck passengers, who pay a 
very small sum of money, have no very luxurious accommodations, 
and provide themselvhs with food. ‘The cabin passengers, or those 
who live in the apartments, fare differently, and are, of course, re- 
quired to pay a higher sum for their passage.” 

These are the very boats best adapted for our Indian rivers, modi- 
fied by giving them greater length, so as to ensure the smallest draught 
of water, they would more immediately suit the wealthier classes of 
the Indian community, and the conveyance of high priced or perish- 
able articles, or those which are liable to spoil in the common sailing 
boats. 

Objection has been made to the use of high pressure steam engines ; 
and the many accidents on the American rivers have beep quoted to 
show the impolicy, if not inhumanity, of employing them; but we 
think these fears over-rated, as they have been with railway steam 
engines; and certainly since steam has become so universal in its 
application, vast improyemepts have taken place in the machinery, 
so much so, that it is now of rare occurrence to hear of the blowing 
up of a river boat, aud when this is the case it is generally found to 
be more the fault of the parties managing the engine than from any 
defect in her construction. It is trne that steam tugs answer the pur- 
pose, but this to a limited extent only, and they are totally unfit for 
the more extended purposes of commerce. The results of experience 
show that extended accommodation is required; that under the pre- 
sent system, the benefits of steam power, while they answer all the 
purposes of the government in times of peace in carrying bullion, 
stores, &c., to and from the presidency, the mercantile community and 
the multitudes of Europeans and natives continually travelling to and 
fro, are either wholly debarred from sharing in these advantages, or, 
otherwise, they are made to pay those exorbitant rates of freight 
which are always the accompaniments of monopoly. 

The Select Committee recommended tugs of low pressure, in order 
to decrease the dranght and furnish more space in regular built boats ; 
but had steam tugs answered the purpose in America, on the Missis- 
sipi, better than the boats, they would assuredly have adopted them. 
On the Mississipi, river boats are propelled, against a strong current, 
at between eight and nine miles per bour, averaging the voyage from 
New Orleans to Louisville, which is 1580 miles, and which has been 
performed in eight days. In India, up to the present day, they have 
attained nothing like that speed, although it is certain that the current 
of the Ganges is of much less force than the Mississipi. 

The Reports of Select Committees have invariably recommended 
the employment of steam boats in our Indian rivers: the advantages, 
says oue of them, given in so far back as 1829, are self evident; first 
for expedition, secondly their power of moving up and down the rivers 
at a greater draught of water than at present; thirdly, less risk of 
grounding, and they might bave added, the application of their power 
to back them off the shoal when grounded; fourthly, a saving in 
anchors and cables. Again, it is maintained by them that the Indian 
government will themselves be the greatest gainers by it, and recent 
events have testified to the correctness of these calculations. The 
heavy losses sustained by disaster and plunder by the native vessels 
of every class are wholly uaknown to steamers in the present day. 
We know of no instance where they have been plundered, and for this 
ten years past of any vessel of this kind having been lost. On the 
other hand, in common with the sea steamers, they have laid the 
foundation of a vast moral revolution in the commercial, agricultural, 
and political state of society, bringing all parts of this vast empire 
into one narrow circle of communication, and the country itself within 
a few days pleasurable sail of Great Britain. 

Two manifest causes exist for the noneadoption of river steam 
navigation in India. The first is the Indian government having as 
many steamers as they desire under existing circumstances, they are 
indisposed to add to the load of debt with which they are already 
overwhelmed by any considerable outlay beyond that which they have 
gone to advance steam navigation via the Red Sca: the other is, the 
European merchants have so many calls for their capital, as merchants, 
bankers, agriculturists, brokers, and agents, that with them it is im- 
possible, individually or collectively, to speculate to any extent inthis 
way, and the natives are either too poor or tao timid to embark in 
anything requiring a large expenditure, when the returns are not 
directly manifest tu them according to their strict rules of mathema- 
tics. It is, therefore, left to the eapitalists of this country to unite 
and subscribe the necessary funds; and attempts have been made 
time after time to get up a company for this purpose, but the tempo- 
rary derangement of commercial affairs, and the little encouragement 
given by the East India Company, who were content to enjoy their 
monopoly, proved insurmountable barriers to success. Times, bow- 
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ever, are altered, money is superabundant, and the direction of East 
India affairs is beginning to distingnish itself by a more liberal line of 
policy than has been displayed in bygone times ; it is, therfore, to be 
hoped that British capital will not only be employed largely in the 
extension of steam navigation in the rivers of India, but also in deve- 
loping those vast resources which India is known to possess to a far 
greater extent than thuse lands upon which we are now dependent for 
our cotton, sugar, tobacco, indigo, and other staple commodities, which, 
to the millions at home, have become, from long usage, absolute ne- 
cessaries. 

The following rates of hire for the large boats will give an idea of 
the expence of travelling on the Ganges. Assuming a voyage to 
Allahabad to last 22 months, the charge would be for a Dacca pinnace, 
Ist class, at IS to 20 rupees per diem, or for the trip 1,200 to 1,400 
rupees, about £140; ditto, of the lowest class, at 12 or 14 rupees per 
diem, or for the trip, 900 to 1,000 rupees; Budgerow, of the Ist class, 
for the trip 650 rupees; ditto, of lowest ditto, 450 rupees; Patella, of 
500 maunds (about 18 tons), 150 rupees; Oolak, of ditto, 150 rupees; 
Pulwar, of ditto, 150 rupees. 

Of the distance to be traversed from Calcutta to Allahabad, we 
have 232 miles from Caleutta to the mouth of the Moorshedabad 
river Bhagratta, 248 from thence to Patna, 127 to Ghazeepore, and 
200 to Allahabad. The extreme rise of the Ganges at Allababad is 
45 feet, by the 15th of October it usually falls to 6 feet. 

A plan has been suggested for a canal communicntion, by which a 
vast distance, and consequently loss of time, would be sayed; but the 
stupendous nature of the undertaking and the expence attending it 
precludes the necessity of discussing this subject, which probably in 
some future day will be carried into effect, if railroads do not render 
such an undertaking unnecessary. It is certain that the want of good 
roads is most sensibly felt in India. In the Madras presidency there 
are no roads beyond that city ; around Calcutta the roads are few and 
very indifferent, and mapy of the roads in the interior are no other 
than water courses, laid dry for a greater portion of the year. 


NUNHEAD CEMETERY. 


Tue first stone of the Chapel to be erected in the Cemetery of All 
Saints, Nunhead, near Peckham, was laid on Monday, the 17th of 
June, by the Rey. Dr. Russell, the chairman of the London Cemetery 
Company, assisted by B. Hawes, Esq., the deputy chairman, and the 
other Directors. This extensive cemetery containing above 50 acres 
was enclosed and laid out in the year 1838, since which time the ser- 
vice has been read in temporary buildings, but the company having 
resolved to erect chapels suitable to the extent of the ground, and the 
increasing accommodation required by the populousness of the vicinity, 
which includes Peckham, Camberwell, Deptford, Lewisham, &c., se- 
lected the designs submitted by Mr. Thomas Little, architect, under 
whose direction they are now in progress. Both chapels are in the 
style of architecture prevalent in England about the middle of the 
14th century, known as decorated English. The principal chapel is an 
octagon with a high pitched roof, and groined ceiling, modelled after 
the Chapter Honse at York; the exterior is to be built of Kentish 
Rag and Bath stone. Mr. Winsland is the contractor. 

With regard to these chapels, considerable interest was excited in 
the early part of this year among the architectural profession for the 
result of the eompetition, which the Directors of the London Ceme- 
tery Company had instituted, by offering premiums of 1007. for the 
best, and 50/. for the second approved design, limiting the expendi- 
ture to 6,000/. Sixty-five sets of designs were sent in. 

Architectural competitions have almost become a bye word for 
Jobbing of all sorts; there has been too often “a foregone conclusion.” 
Intrigue and interest have been set to work, and advertisements lave 
so often been issued for designs, merely to cover a premeditated job, 
or favour a previously selected architect, that competitions are 
“caviare to the general.” Itis highly gratifying, however, in this in- 
stance, to recurd the good faith with which the Directors acted; 
deeming themselves incompetent from unprofessional experience, to 
decide upon plans and designs, where it was evident great taste and 
talent had been displayed, they referred the selection, and submitted 
all the drawings to Sir Robert Smirke. The report which he made 
to the Directors was as follows:— 

TO THE ARTISTS. 
15, Bridge Street, Blackfriars. 

The Directors of the London Cemetery Company feel it due to the artists 
wbo have tavoured them with designs for the Chapels at Nunhead to express 
their thanks for the exertions made on their behalf, and their appreciation of 
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the taste and talent conspicuously displayed. They have much pleasure in 
presenting to each artist a cupy of the letter in which Sir Robert Smirke 
conveys to them the results of his most disinterested and patient examination 
of the several drawings. 
( Copy.) 52, Queen une Strecvt, 
February 16th, 1844. 

Gentlemen,—I have feli great difficulty in fulfilling the promise made at 
your request to point out to your notice those designs given for the intended 
Chapels at the Nunhead Cemetery which are, in my judgment best entitled 
to the two premiums proposed to be awarded; but } have examined them 
carefully, and with an carnest desire to make a just selection. 

Sixty-five artists have employed themselves upon this competition for your 
favour, and have submitted to you more than four hundred drawings prepared 
for the occasion ; a very large proportion of this number shewing a high 
degree ot talent, and made with great care and labour. I hope I have given 
to each of these drawings the consideration that was due to them, and after 
weighing every circumstance connected with thc designs and the objects of 
the Directors in regard to the work, I beg leave to say, that I am of opinion 
the author of the design numbered 16, (comprising thirteen drawings) is en- 
titled to the first premium, and the author of that numbered 55, (com prising 
fifteen drawings) to the secund premium. 

Your Sccretary informed me that you were desirous I should also select for 
your notice any three other designs which might appear to me specially de- 
serving of your approbation ; l trust, however, you will excuse me in declin- 
ing to do this, for there are so many others which are excellent and well- 
considered designs, that I should feel much reluctance in offering any farther 
opinion upon the comparatve merits of the artists who made them. 

I regret exceedingly to know that so much talent, zeal, and industry can 
have no other reward upon this occasion than the well-deserved expression 
of your sense of their merits, with which I am persuaded you will favour 
them. I remain, Gentlemen, 

Your very faithful Servant, 
To the Directors of (Signed) ROBERT SMIRKE. 
The London Cemetery Company. 


The architect of the design No. 16, was Mr. Thomas Little, of 
Northumberland Street, New Road. 

The arehitect of the design No. 55, was Mr. Brakspeare, a gentle- 
man bronght up in Mr. Barry’s office. 

The Directors, in order to test still further the impartiality of the 
deeision, formed an exhibition of the designs, in their office at Bridge 
Street, whieh was open to general inspection for two days, and gave 
much satisfaetion to the eompeting artists. 

Mr. Little was instructed to take the necessary steps for carrying 
his design into execution, provided the amount did not exeeed the 
estimate whieh he had reported, and we are gratified to hear that the 
amount of the accepted tender by Mr. Winsland, is below his esti- 
mate, and that the works are proceeding. 

We have given the above details, as we consider it a fair example 
of the manner in which competition designs should be treated. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTE OF CIVIL ENGINEERS. 


THE PRESIDENT’S CONVERSAZIONE. 


THE annual eonversazione given by Mr. Walker, the president, took 
place on Friday and Saturday, June 7th and 8th, and when the at- 
tendanee was even more numerous than on former occasions. About 
300 gentlemen were present on Friday, but on Saturday the assem- 
blage was mueh more brilliant, comprising the most distinguished per- 
sons for rank in scienee or the fine arts in this eountry. The worthy 
host, attended by Mr. Manby, the secretary of the institution, reecived 
the visitors on tlieir arrival, and directed their attention to the objeets 
most worthy of notice. Our limits will not permit us to enumerate 
all the very beautiful and curions things exhibited at this reunion; we, 
however, partieularly noticed some very good busts by Mr. S. E. Jones, 
one of Major Blakeney, the other of Mr. Manby, the secretary, both of 
whieh were remarkable for their spirit, their good taste, and their 
striking similitude to the originals; there were some busts of much 
merit by the same rising artist in the different rooms; as also a very 
beautiful, and at the same time simple sketeh, made at Strathfieldsaye, 
of his Graee the Duke of Wellington, on horseback, by E. H. Bailey, 
which was mueh admired; some bronzes from the colleetions of Mr. 
F. Hodgson, M.P., Mr. Deville, and Mr. Grissell, were in the rooms, as 
also wood earvings from Rogers, Pratt, and Vincent; a very beautiful 
engraving of the Duke of Beaufort’s dog, by T. Landseer, from a re- 
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cent picture of his brother Edwin’s, aud a Maltese dog by the same 
clever artists. Seanlan had several excellent sketches of scenes in 
domestic life; the best was an episode from the history of the White- 
boy in Ireland, an affecting picture now being engraved by Brown. A 
collection of rings intended to illustrate the most remarkable events 
in Greeian history, formed of beautifully carved heads of the ancient 
Greck philosophers and poets, attracted much attention, as did also 
some natural flowers coated with metal by the eleetro-deposit, after 
Elkington and Co.’s process, and some by the simple electrotype itself 
from Captain Ibbetson. The principal saloon was illuminated by an 
elegantly cut-glass ehandelier from Apsley Pellatt’s. The ehefs d'œuvre 
of the evening, however, were a bust of Lorenzo de Mediei, by Michael 
Angelo, belonging to Mr. Dennys, remarkable for the stern expression 
of the countenance, and the bold freedom of its style, and a choice 
painting by Demier, supposed to be a likeness of his mother, the most 
exquisite thing in its way that we have ever seen; some very good 
models of animals, &c., in zerra cotta, were exhibited by B. Sangio- 
vamni, the Neapolitan, of whose works we have often had oceasion to 
speak favourably; Mr. Dunn, of the Chinese Museum, contributed 
some very beautiful things, one of them being a cameo, presented to 
him when in China, by Huwqua, and other Hong merchants, valued in 
that eountry at 4,000/. Advaneing further in the rooms, we found 
some chronometers from Dent and Frodsham; and also a machine for 
tracing ellipses, by Mr. Farey, a gentleman well known in the scienti- 
fic world. 

In the model-room, which was lighted by two gas chandeliers, on 
Faraday’s principle, were various models of steam-engines, by the 
Earl of Dundonald, G. Rennie, Maudslay and Field, Boulton and Watt, 
and Berrie, and in the centre of the room was a full sized model of 
Greener’s harpoon gun. Around the room were arranged models of 
various light-houses; a Russian camel for lifting large vessels over 
sand-banks ; and some interesting models from the Admiralty ; Brem- 
ner’s apparatus for building larbours in deep and rough water; models 
of various forms of screw propellers (from Rennie, Smith, Galloway, 
and Grantham); Mitchell’s serew-pile lighthouse and battery, pro- 
posed for the Goodwin-sands; Bush’s caisson, and a eompass of his, 
intended for the Royal yacht; a model to show the principle of the 
atmospheric railway from Mr. Vignoles; Prosser’s timber railway, 
carriage, and locomotive, with guide-wheels fur traversing very sharp 
eurves; Barlow’s hollow iron keys for fastening the rails in the chairs; 
Wood’s soft metal bearings for railway axles; agricultural inple- 
ments from Cottam; models of London-bridge with its cofferdams, 
and part of the centering of Stoneleigh Abbey-bridge, and of Scotney 
Castle, the latter by Mr. Dighton; a model of the Dover terminus, by 
Mr. Salter; a pair of finely turned eandelabra, made of slate from Mr. 
G. K. Pollock’s pant-draining quarries near Bangor, North Wales; 
eurious speeimens of what ean be done with that material. The walls 
of this room had a very beautiful appearance given to them by some 
speeimens from Mr. Ponsonby, of Regent Circus, Piccadilly, of Mr. 
Albano’s patent Cannabic architectural ornaments, highly gilt and 
burnished ; they were very much admired. 

In the lower rooms were the heavier models of machinery, consist- 
ing of Bunnett and Corpe’s eoneentric ring engine, Bodmer’s breaks 
for preventing injury to heavy machinery, and many other interesting 
and ingenious speeimens, which want of spaee alone prevents us from 
notieing. 

The rooms were exceedingly crowded, but among the distinguished 
visitors present we particularly recognized the Marquis of Northamp- 
ton; the Earls of Lincoln, Devon, Dundonald, and Lovelace ; Lords 
Blayney and Courteney ; Mr. Baron Parke and Mr. Baron Rolfe; the 
Bishop of Liehfield; bis Excellency Ali Effendi, the Turkish Am- 
bassador, and suite; Sirs R. Peel, G. Murray, H. Douglas, G. Clerk, 
and B. Martin; Major-Generals Monteith and Pasley; Colonels Ma- 
berly, Sykes, Jackson, Herbert, and Sloane; Lieutenant-Colonels 
Spottiswoode, Sabine, Alderton and Wells; the Lord Mayor and Mr. 
Sherriff Moon: and among the distinguished foreign visitors Meer 
Jafir Ali Khan, Hoof Oolah Khan, Mohammed Allee, from Surat; 
Counts Lopez, Gola, and de Rosen; Barops de Linden and de Ger- 
lache; Messieurs Horace Vernet, Baugniet, Godesharle, Siemens, 
Strateneus, Bindewalde, Vanzeller, Mex, and Hebeler; Professors 
Brand, Wheatstone, Hosking, Ansted, Faraday, Willis, and Barlow ; 
and almost every eminent artist, architect, aud man of science now in 
London. 


PORTUMNA BRIDGE.—SHANNON. 


Description of a Bridge across the river Shannon at Portumna.” From 
the Minutes of Praceedings of the Institution of Civil Engineers, Feb. 27, 
1844.” By Tuomas Ruopgs, M. Inst. C. E. 


This paper describes a bridge which has been erected across the river 
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Shannon at Portumna, to form a communication between the counties of ; mencing the construction, showed ihe strata to consist of fine sand, and then 


Galway and Tipperary, at the spot where a timber bridge formerly stood. 
The present structure is composed of straight cast iron girders, resting upon 
piers formed of timber piles, leaving thirteen openings of 18 feet 6 inches 
span each, between the Tipperary shnre and Ilayes Island, and twelve open- 
ings of the same span, hetween the island and the outer pier of the swivel- 
bridge, which is 40 feet 6 inches span, and is close to the Galway shore. The 
lotal length of the bridge is 558 fect 6 inches, exclusive of the width of 
Tlayes Island, upon the ceotre of which are placed the toll-house, and a stone 
obelisk, commemorative of the building of the bridge, under the direction nf 
the Commissioners of the Public Works for Ireland. The width between the 
balustrades is 17 feet. The ashlar work and rubble masonry of the abut- 
ments, the pier of the swivel-bridge, the toll-house, and the retaining walls, 
are of Portumna limestone, and are built with hydraulic mortar, the lime of 
which was burnt from the same description of stone as that used in the 
building. In the foundations, the shceting piles are of red pine; tne bear- 
ing piles of beech and larch; and the maim piles and waling pieces for sup- 
porting the roadway girders are of Memel timber. The earth having been 
excavated down to the solid strata, of sufficient space for the abutments, re- 
taining walls, covuterforts, and the foundations for the swivel bridge (the 
latter being done by means of two coffer-dams); the foundation or bearing 
piles 8 feet long and 10 inches in diamcter, were driven 4 feet apart, from 
centre to centre, along the foot of the ahutment walls, and a capping of 
Dantzic timber 12 inches by 6 inches was spiked to them ; the whole area of 
the foundation uuder the walls and counterforts, was covered with a thick- 
ness of 12 inches of concrete, composed of six parts of clean gravel and sand, 
and one of lime. A course of flag-stones 7 inches thick, was then laid and 
the walls were built, being backed with well pounded elay from the excava- 
tions, as the masonry proceeded ; the space between the retaining walls was 
then filled to the underside of the roadway, and levelled to receive the 
broken stone or metalling. The ashlar work and backing, were laid flush in 
their respective kinds of mortar, and every course was well grouted, so that 
the whole might become one solid mass. The mortar was made of Portumna 
lime, in the proportion of {wo parts of sand to one of lime, fine sifted and 
wrought in a pug-mill. The main piles, 14 inches square, (after being 
Kyanized,) were driven at least 9 feet into the solid ground, at distances of 
20 feet apart from centre to ceutre, and wcre cut off level, at the height of 
9 feet 6 inches from the surface of the summer water-level. The caps were 
then tenoned upon them, all the joints having in them a sheet of patent felt 
saturated with boiled tar. The cast iron girders are 20 fect long, 17 inches 
deep, and 13 inch thick, witn a flanch at the top 8 inches wide, to reccive 
the roadway plates, and another at the bottom of 4 inches in width. They 
aye supported hy chairs cast in the caps, and are scenred by distance pieces. 
The roadway plates are Z inch thick, secured by bolts and nuts, and the 
joints made with iron cement. Cast iron fascia plates are screwed to the 
outside girders, to carry the wrought iron balustrade. 

Previously to leaving the manufactory of Messrs. J. and R. Mallet (Dub- 
lin), where they were cast, all the girders were proved, by placing them on 
supports 20 feet apart, and suspending from the upper edge a weight of 12 
tous, which was made to traverse from end to end of the girder, in order to 
subject each part to the same test. 

The swivel-bridge is composed of two leaves, with a clear opening of 40 
feet for the navigable channel. The ribs forming the arched part of the 
bridge, from the abutment to the centre, are each cast in one piece, with 
fianches at the radiating line, to which the cross tie-plate is bolted; a con- 
tinuation of each rib is carried across the upper frame, to the cireular tie- 
plate at the end; these have also flanches to correspond with those of the 
arched ribs, and are bolted together ; the flanches on the upper edge of the 
ribs, receive the roadway planking, which is of British oak 23 inches thick. 
The leaves turn on case-hardened iron rollers, and require about 15 tons of 
ballast, to balance them. The construction is minutely described, with the 
quantity of materials of all kinds employed, the dimensions of the several 
parts of the masonry, the timber work, and the cast and wrought iron 
work, A 

The specifications, the form of tender, and the prices of the various por- 
tions, are given, and it is stated that the total cost of the bridge, including 
the extra work, superinteodence, law expenses, &c., was £24,131 8s. ld. 

Extracts from the jouraal of Mr. Smith, the superintendent of the works, 
give the dates of the commencement and termination of the several parts, 
from which it appears, that the first stone of the abutments was laid on the 
13th September, 1838, and that the whole structure was finished on the [3th 
January, 1842. 


WELLINGTON BRIDGE, NEAR AIRE. 


« decount of the building of the ‘ Wellington’ Bridge, over the river dire, 
at Leeds”! March 5, 1844. By Jonn TIMPERLEY. 


This bridge was erected from the desigus, and under the direction of the 
late John Rennie; it is situated on the line of road leading from Leeds 
towards Wortley and Armley, and spans the river Aire at a spot where it is 
100 feet wide, and about 6 feet in depth ; the hanks rising to between 7 feet 
and § feet above the surface of the water. The borings, which were made to 
the depth of 30 feet, on each shore, to prove the ground, previously to com- 


w ae discuasion of this paper was extended through part of the meetinga of March 5th 


sand and gravel, with thin layers of what was supposed to he stone, but was 
probably, hard concreted gravel, such as was afterwards found in excavating 
for the foundatinus. That on the south bank, was commenced in the middle 
of September, 1817. The upper part, for 6 or 7 feet in depth, was through 
fine soft sand; then came a hed of alluvial gravel, containing, at about 12 
feet from the surface, black rotten wood, roots of trees, shells, bones, and 
horns of animals. The upper part of this gravel was coarse and open, but it 
gradually became finer and more compact, until it assumed the hardness of 
a concreted mass, resembling agglomerate, very like (except in colour) the 
Blackwall rack, which was taken up about forty years since, in deepening 
the entrance from the Thames ta the East and West India Docks. Upon 
this stratum Mr. Rennie ordered the foundation to he placed, although it 
was not so decp by 4 feet, as he had originally intended. 

The coffer-dam, which was formed of a double row of piles of half timbers, 
from 15 feet to 18 feet in length, was then completed ; the best earth that 
conld be procured for the puddle, was of so light a nature, that in high 
freshes the leakage became so considerable, as to render it advisable to allow 
the dam to fill with water, to prevent its blowing up. The details of the 
construction of this coffer-dam are given. It was kept dry by a steam-engine 
of 6 horses’ power, which was fixed on the shore, and worked the pumps by 
an endless chain. The quantity of water was such as to keep the pumps 
constantly at work, night and day. The coffer-dam for the north bank was 
constructed after the foundations on the south shnre were finished. The 
details are then given of the sheet piling aud walcs, &c., in front of the ahut- 
ments, which are each 30 feet long, by 28 feet wide, at the bottom, dimin- 
ishing by offsets to 27 feet in length, by 21 feet in width, at the springing of 
the arch. 

The abutments are built in radiating courses withiu, but on the faces they 
are horizontal; the stones were from 14 inches to 18 inches thick, cut cor- 
rectly from templates, made to suit the respective courses. The lowest 
foundation courses were of large blocks, laid dry, and the joints well 
grouted; but the other courses, up to the ordinary water line, were laid in 
mortar, made from maguesian limestone, got on the banks of the Aire, a few 
miles above Ferry Bridge: the proportions were, one part of lime, one part 
of elean sharp river-sand, and one part of forge scale, the whole well mixed 
and tempered, and nsed quite hot. The grout was made from the same lime, 
and was used for all the courses, except the lowest, where Parker's cement 
was employed, which was also used for pointing all the face joints up as high 
as the water-level. In the other parts of the structure, the mortar was com- 
posed of one part of lime to two parts of sand, but that for the arch was 
made of equal proportions of lime and sand. Great care is stated to have 
been taken with the joints, as no under-pinuing was allowed, the beds of the 
stones being all dressed to coincide accurately. The ordinary allowance was 
4th inch for each joint, but on trying the first fourteen courses, from the 
springing, it was found, that 1 inch only was taken up by the joints, which 
gave -th inch for each. The stones were laid on the south side hy a 
moveable crane, and on the north side from the end of the two-whecled truck 
(somewhat resembling a timber carriage) by which they were brought from 
the stone-yard on the south bank, along a wooden tramway and temporary 
bridge, extending from the south to the north shore, using either a simple 
sling, or sheave-blocks, for plaeing the stones, according to their dimensions 
and weight. The construction, dimensions, and cost of this truck and of the 
crane are given in detail. 

The abutments being finished, the piles were driven, to support the centres, 
which were fixed so high as to he above the freshes. The lagging was laid 
5 inches higher than the proposed arch, to allow for it settlement. The six 
centres were framed of Memel pine, each rib containing ahout 370 cubic feet 
of timber. The striking-wedges were of seasoned oak, well greased; they 
were 6 inches wide and 9 inches in height altogether, the middle one, which 
was the largest, being the striking wedge. They were, however, found to be 
too narrow, for they were squeezed upwards of an inch into the timber, hy 
the weight of the centres and the masonry. Prior to framing the centres, 
one-half of the arch, which is a segment of a circle of 91 feet radius, with a 
versed sine of 15 feet, was laid down, full size, upon a platform, from which 
templates were made, for dressing the voussoirs aud arch-stones; the front 
voussoirs were 7 fect on the bed, at tle springing, dimiuishing to 4 feet at 
the crown; but the interior arch-stones, near the springing, were much wider. 
The arch-stones were, on an average, 3 feet long, by 18 inches thick. It 
was customary, in setting the stones, to saturate them with water; a thin 
coat of mortar was laid on the under stone, the upper one was lowered, and 
well beaten down while the mortar was soft; tbe surfaces were thus brought 
closely in contact with each other, and any interstices that remained, were 
grouted, after the vertical joiuts had been pointed with cement. 

When the arch was turned to the extent of one-third from each side, about 
20 tons of stone were piled on the crown, as an equipoise for the centres, 
and the haunches were not loaded until the key-stones were placed. The 
turning of the arch occupied four weeks; when that was finished, the 
haunches were completed, and the centres were eased ; but it was found that 
the weight, which before the arch was keyed was cqual to 1000 tons, had 
forced the wedges into the timber, so as to render it necessary to cut some 
of them out, wbich occupied three days for the first easing. A second easing 
took place two days after, and after a third easing the centres were removed, 
During the progress of the work, the arch squeezed down about 2} inches; 
in a few days after the centres were struck, it settled 14 inch, which in- 
creased slowly to 2} inches, after which no further subsidence was observed. 
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The arch had thus arrived at the exact dimensions which were proposed by 
Mr. Rennie. 

An acconnt is then given of the progress of the remainder of the structure 
the forming of the parapet, the roadway, the approaches, &e., the whole of 
which were finisbed on the 18th of June, 1819, having occupied thirty-three 
months in construction. The stone used in the bridge, is a brown coarse 
sandstone, or mill-stone grit, of great Curability, from the quarries at Bram- 
ley-fall, about four miles from the bridge; they were brought down by water 
to within 120 yards of the work. The price of the stone in the vessel along- 
side the work, scappled ready for dressing, was 9d. per cubic foot; the 
dressing and setting, exclusive of the cornice and the parapet, cost 44d. per 
cubic foot, which, with couveyance and mortar, made in the whole 15d. per 
cnbic foot; the cost of the cornice and parapet walls was about 4d per cubic 
foot extra. 

The total quantity of masonry was 80,000 cubic feet, and the entire cost 
of the bridge, including the toll-house, was £7,530. 

Remaris.—Mr. Rennie concurred in the accnracy of the description of the 
‘ Wellington’ Bridge; it presented an excellent cxample of theory and prac- 
tice, not only on account of its strict conformity with the principles of equi- 
librium, but from the correctness with which the works had heen executed, 
as was evinced by the small subsidence of the arch after the centres were 
struck. Respecting the theory of the arch, writers were nearly agreed upon 
the principle established by De la Hire, npon the equilibrium of a loaded 
chain, or of a series of voussoirs, or wedges, with polished touching surfaces, 
as shown in his ‘Traité de Mécanique,’ in 1695.2 The subject had been 
variously demonstrated by writers, but with little effect; architects were 
forced to select examples at random, for which no precise rules existed ; but 
any persons on examining the actnal state ot an equilibrated arch of solid 
materials, or of a substantial chain suspended at its extremities by points, 
would immediately perceive the difference in the curves, or loads on the ex- 
trados, arising from the want of sensibility in the arch, or in other words, 
from friction and adhesion. Titherto theory had been unable to compre- 
hend these retarding forces, which had actually been so serviceable to the 
architect: Perronet was perhaps the first to throw avy real light upon the 
subject; the experiments that he undertook, on the absolute strength of 
materials, in the year 1758, previously to the commencement of the cele- 
brated bridge of Nenilly,* and subsequently, those by Gauthey, on the failure 
of the piers of the church of St. Geneviéve,* at Paris, were very instrumental 
in the advancement of the art. It was, however, chiefly owing to the good 
quality of the material, that Perronnet was enabled to surmount the difficnl- 
ties which arose from the unusual snbsidence of the arches, in the bridge of 
Neuilly. The splaying of the arches, hy which a donble curvature was given 
to them, and which had been ivjudicionsly copied in this country, was 
neither justified by science nor practice. The resnlts of the French experi- 
ments were much too slow in reaching this country, and the strength of 
building materials was but little attended to, until within a recent period. 

In the year 1824, the late Dr. Thomas Young having engaged to contri- 
bute the article ‘ Bridge,’ to the Supplement of the sixth edition of the ‘ En- 
cyclopedia Britannica,’ applied to Mr. Rennie, to furnish the particulars of 
the Waterloo and Southwark bridges, then just completed; when, finding 
the data insufficient, Mr. Rennie undertook a series of experiments on the 
absolute and relative strength of materials, part of which he communicated 
to Dr. Young, and he subsequently published the whole in the ‘ Philosophical 
Transactions,’ for 1818.4 The resnlts were then applied to the calculations, 
on the lateral thrust of the arches of those bridges, perhaps for the first time 
in this country, and which were more amply applied afterwards to hridges in 
general by Mr. Ware, and his tables of the relative boldness of brick, stone, 
and iron bridges, were valuable accessions to our knowledge on this snb- 
ject.5 As regarded the friction of arches, Mr. Rennie found that the arch 
stones of Waterloa and New London bridges commenced gliding, or pressing 
upon the centres, at angles of from 33° to 34°; he believed that soon after 
the adhesiun of the mortar commenced, the centres would have very little 
pressure on them, even from stones at an angle of 45°. As to the gliding of 
the arch stones at the hannches, from the pressure of the upper voussoirs, 
he had never scen an instance of it; but he had seen the haunches so much 
eased from the centres, hy the lateral action, exerted in driviog the stones 
ioto the vertex of the arch, as to allow tbe lagging, or cross bearers above 
the ribs, to be taken out. This proved the correctness of the rotative system 
of youssoirs, as shown by experiment. With respect to adhesion, Mr. Ren- 
nie had scen its eftect on broken arches of considerable magnitude, among 
the bnildings of Rome, and also in the bridge of Alcantara over the Tagus, 
where the centre arch, of nearly 100 feet span, had been blown up by the 
French, leaving the adjoining arches and piers, which were upwards of 90 
feet in height, standing perfectly undisturbed. With respect to the magni- 
tude of arches, M. Perrouet expressed himself confident that arches of 500 
feet span could be safely execnted. The bridge whick he proposed to con- 
struct, over a branch of the Seine, at Melun, consisted of a segment of a 
circle of 400 feet. The experience he had derived from the length of the 
primitive radii of the the arches of the bridge of Neuilly, and his experiments 
on the strength of materials, would appear to justify so bold av experiment. 


— 
2 oe de Mécaniqne” Dela Hire. 12mo. Paris, 1695. 
8 * Decription des projets et de la construction des Pont: i d'Or- 
lèans, &e? Perronnet, dto. Paris, 1788. gaa ie Nantes, 
4 ‘Construction desPonts? Ganthey. dto, 
4 vie peih Trans.,’ 1818, p. 118. 
5 Vide *A treatise on Arches and their abutment piers)? 
London, 1809, s 
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Mr. Rennie was of opinion, that with onr strong magnesian limestones and 
hard granites, arches of larger span thao any hitherto built, might be safely 
constructed. There were numeraus examples, both in ancient and modern 
times, of very large arches. The bridge of Narni, in Italy, of Vielle Brionde, 
in France,® and of Alcantara, in Spain, by the ancients ; and those of Gignac, 
and of Castel Vecchio, by the middle ages ; but the most remarkable example 
of cylindrical vaulting (the remains of which still existed), was the bridge of 
Trezzo, over the Addn, in the Milanese.” ‘The span was 251 feet over the 
chord, and 266 feet over the semicircle. The stone beams in the church of 
the Jesuits at Nismes, and those between the towers of Lincoln Cathedral, 
the farmer equal to the segment of an arch of 565 feet span, and the latter 
to one of 262 feet span, proved how much could be done with materials of 
small dimensions. In modern times there were examples of bold vaulting 
in France, in the bridges of Neuilly, Mantes, St. Maixence, and Jena; in 
Italy, in the Ponte Sta. Trinita, Turin; in England and Wales, in the bridges 
of Llanrwst, of Pont-y-tu-Prydd, of Gloucester, of Chester, and those of Lon- 
don and Waterloo over the Thames; independently of numerous arches and 
viaducts, more receotly erected for the use of railways. The radii of curva- 
ture of the centre arch of New London bridge, taken near the vertex, would 
equal in boldness an arch of 333 feet; and the length of the key-stone, at 4 
feet 9 inches, would make the depth only j,th of the whole span. 

The origin of the arch had occasioned much controversy. The subject 
had heen learnedly investigated by Dutens, Le Roy, king, and others, but 
apparently to little purpose, as the invention of the arch would now appear 
to be, with more justice, attributed to the Egyptians, as they seemed to have 
used it, many centuries before the Christian era. The researches of modern 
travellers, particularly those nf Sir Gardiner Wilkinson,® proved that the 
brick arch was known in Egypt in the reign of Amenoiph T., 1540 years B.C., 
and the stone arch in the time of Psamaticus lI., 600 years n.c. “ The most 
remarkable,” says Sir Gardiner Wilkinson, “are the door-ways surrounding 
the tanks of Assassief, which are composed of two or more concentric semi- 
circles of brick, as well constructed as at the present day, and all the bricks 
radiate to a common ceutre.” Mr. Hoskins was of opinion that arches were 
constructed long anterior to the time of the Ptolemies ; for in the pyramids 
of Ghebel Birkel and Dunkalic, which were of morc ancient date, both round 
and pointed stone archcs were discovered. Mr. Perring stated that he found 
at Thebes some remarkably well-formed arches of 12 feet to 14 feet span, 
built in concentric half-brick rings, the bricks of which were marked with 
the name of Sesostris; consequently they were upwards of 3190 years old.*” 
A representation of the tomb of Saqqura and its arched vault of stone, was 
given in the vignette of the 10 chapter of the third volume of Sir Gardiner 
Wilkinson’s “Manners and Customs of the Ancient Egyptians.” The arch 
seemed to have been known to the Etruscans; and from the representations 
of their palaces and their sca-ports, the arch appeared generally to have been 
employed for moles and jetties. With reference to the knowledge of the 
arch among the Greeks, opinions were very contradictory. The researches 
of modern travellers had brought to light many curions remains of Cyclopean 
or Pelasgic architecture; but in confirming the descriptions of the ancient 
cities of Mycenæ and Orchomenes, they had left us still in ignorance as to 
their actnal knowledge of the arch. 

Mr. Rennie exhibited a series of lithographic prints, fram drawings made 
by the late Mr. Dodwell during his travels in Greece. They displayed the 
various doorways of Pelasgic fortifications, from the lintel of siogle stones 
resting on upright jambs, to the overlapping of the stones until they reached 
cach other, in the form of a triangle, as in the gate of the lions, the entrance 
into the treasury of Atræus, &c. But the most remarkable monumeat was the 
subterranean chamber, of which Mr. Dodwell's lithographic plate gave an 
imperfect idea; complete plaus and sectioos of that extraordinary building 
were given hy Mr. Donaldson in the supplement to the “Antiquities of 
Athens,”22 from which it appeared, to have heen constructed in the form of 
a parabolic cone, of 48 feet in diametcr at the base and 44 feet 6 inches in 
height, by means of rings of regular masonry, overlapping cach other nntil 
they reached the apex, where the aperture was closed by a flat stone. From 
this and other huildings of a similar kind, there was reason to infer that the 
ancient Greeks had very imperfect notions of the arch. Mr. Kinnaird, in his 


6 The following dimensions of the Pont de Brionde are given ina letter from M 
Seguin to Mr. Rennie (dated Feb. 27, 1827). “The ancient bridge was constructed by 
the Romans for the use of toot-passengers, pack-mules, and small carts drawa by oxen. 

Metres. English feet, 


Length of the arch E Eo N: = 183:73 
Breadth a . 5 = 16'005 
Height 18 to 19 = 59058 to 61'339 


” . . 

“The arch was a segment of a circle, formed of volcanic stone, of little consisteuce. 
The bridge gave way in the course of time, but was upheld for fifteen years, hy means of 
buttress walls, 6 metres (= 21°68 English teet) in thickness, and 10 metrea (= 32:3 Eng- 
lish feet) in height ; and also by bars of iron, fixed in the wing wall, and through several 
courses of the arch-stones, ‘The strnctuye finally fell, and a new stone bridge has been 
erected upon the same site, of which the following are the dimensions :—” 

English feet. 
Opening of the arch, (which is a semicircle) & 150°9 
Breadth of ditto . 6 z . z . . 247 
Height from the stream to the pavement . + 837 

7 A section of this arch is shown in Part 1 of the “ Theory, practice, and architecture 
of Bridges.” Hana and Hosking. 8vo. Weale, London, 1839. 

8 Rohinson, in his “ Travels in Palestine,” mentions the remains of an arch over the 
valley of Kedron, at Jerusalem, supposed to have been 350 feet span. 

9 ** Manners and Cnstoms of the Ancient Egyptians.” Wilkinson. 
London, 1337. 

1a Vide Minutes of Proceedings, last. C. E., for 1843, page 170. 


11 ‘ Antiquities of Athens,” &c. Stewart and Revett, Supplement, Folio, Lon- 
don, 1830. 


3 vols. 8vo. 
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“ Description of the Antiquities of Delos,”**gave a representation of a portal 
or gateway on the ascent of Mount Cynthus, formed to support the wall of 
the ancient fortifications. The entrance was constructed with ten large 
stones inclined to each other, like those at the aperture into the great Egyp- 
tian pyramid. It was perhaps the earliest specimen of Pelasgic architecture 
in Greece, displaying the first step towards the principle of the arch. That 
it was known by the Etruscans seemed evident, from the remaias of arches 
and bridges, now existing in the country of the Volsci in Italy; and the re- 
searches of travellers in that country, withia the last few years, had brought 
to light many curious examples, anterior to the period of the Cloace of 
Rome, and the tunnel of Albano by Ancus Martius. Mr. Rennie was of 
opinion, from his examination of the subject, that there existed no sufficient 
evidence, to establish the knowledge, or use of the arch among the Greeks. 

Mr. Page presented two sketches made by him of two arches at Cape Crio 
(Cnidus, Rhodes). These arches were semicircular, built of large stones re- 
gularly radiating from a centre, without any mortar in the joints, and stood 
among Cyclopean remains, of which they apparently formed a part. He 
was of opinion, that the Greeks were aware of the properties of the arch. 
They evidently appreciated its form, for it must have heen noticed by all 
travellers, how frequently the flat lintels were cut ont on the under side; 
several specimens of this existed in the sepulchral remains now iu the British 
Museum. At Athens, he had noticed a very considerable excavation of a 
regular arched form through solid marble. 

Mr. Rennie observed, that as more useful lessons were given by failures in 
construction, than by records of successful undertakings, he had caused a 
large drawing to be made, of the bridge of Boverie at Liège, showing its 
state at the time of the report upon it, by the commissioners appointed by 
the Belgian Government, when it was condemned, aud was ordered to be 
reconstructed, at the cost of the contractor, which however had not yet been 
done. The bridge, which was built of hard, compact, magnesian limestone, 
consisted of five arches of 78 feet span each, with a versed sine of 8 feet, 
which was between 3th and ~;th of the span. Thc form of the arch was 
that of a segment of a circle of 100 feet radius, the angle of the springing 
was therefore 46°45’. The abutments at either extremity were of rubble 
masonry, and were very deficient in weight and dimeasions. The obvious con- 
sequace of this want of due proportion was, that the abutments gave way, all 
the arches suok at their centres, many of ihe stones nearly falling out, several 
of them were fractured in both directions, scrious dislocations occurred in each 
pier, above the springings of the arches, and also down upon the cutwaters, 
and in spite of all attempts to remedy the defects, the bridge was condemned 
aud was taken down, although it had cost upwards of £25,000. It was evi- 
dent that these flat arches were not well proportioned, and that the abut- 
ments were insufficient to support their thrust. It appeared also, from the 
report of the Commission (of which he presented an abstract, No. 672), that 
sufficient attention had not been paid to the quality of the workmanship, or 
in the selection of the materials employed. 


ROYAL INSTITUTE OF BRITISH ARCIIITECTS. 


June 3.—T. B. Papwortn, V.P., in the Chair.—Mr. C. 1]. Smith resumed 
the subject commenced on the 29th April, (see Journat, p. 200), “ On the 
Magnesian Limestones, especially with reference to those cmployed in the New 
Houses of Parliament.”—Previously to the Commission appointed to investi- 
gate the choice of a material for the Houses of Parliament, the proper selec- 
tion of stone for building purposes with regard to its quality had been strangely 
neglected. Public attention was first called to this subject by Sir H. De la 
Beche in 1835, and the inquiries, originated by that gentleman, resulted in 
the establishment of the Musenm of Economic Geology and the Commission, 
of which Mr. Smith was a member. On the first preparations for rebuilding 
the Houses of Parliament, efforts were made by our neighbours in Normandy 
for the introduction of Caen stone, and a great number of specimens were 
sent, comprising stone of every quality, from tbe best to the worst, all pass- 
ing under the same name. In selectiug the stone for the Houses of Parlia- 
ment, the Commissioners had to take into consideration a variety of circum- 
stances, independent of the mere quality; as the situation of the quarries, 
the facility of water-carriage, and the assurauce that the supply of stone 
would not fail during the progress of the work, and that the cost of labour 
upon it should not greatly differ from that upon the building stones in gene- 
ral use. Upon comparing the produce of many quarries, the Bolsover Moor 
stone appeared to the Commission to be the best adapted; and as beds of 
stone of nearly the same quality exteod over a tract of about fifteen miles 
from north to south, the quarries of North Anston were finally selected, as 
uniting in the greatest degree all the conditions demanded. In this locality 
an ample supply of stone lies at a depth of from ten to fifteen feet. Eight 
beds of stone of the best quality, are found lying nearly level, the uppermost 
affording blocks of four feet thick, and the remainder from two feet and a 
half to eighteen inches. The quantity of stone supplied from the Norfol 
Quarry at North Anston, between Fehruary 1840 and April 1844, amounted 
to 726,893 cubic feet. Mr. Smith made some remarks on the effect of lichen 
on the surface of stone, which has been supposed favourable to its preserva- 
tion. Tis own observation had led him to a different conclusion, as he had 
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found stone covered with lichen reduced to powder to the depth of a six- 
teenth uf an incli on its removal; and he suggested that the lichen had had 
the effect of ahsorbing some of the clements of the stone. In some speci- 
mens of magnesian limestone the lichen appeared to have taken up the lime 
and left the magnesian. 


June 7,.—Right Hon. Stunces Bovanr, V.P. in the Chair, Mr. Faraday 
“On recent Improvements in the Manufacture and Sitvering of Mirrors?’ — 
Mr. Faraday’s subjects were: 1. The manufacture of plate-glass. 2. The 
ordinary mode of silvering mirrors. 3. The new method of producing this 
result, lately invented and patented by Mr. Draytoo.—I. Mirrors are made 
with plate glass. Mr. Faraday described glass generally as being essentially 
a combination of silica with an alkaline oxide. The combination, however, 
presents the character of a solution rather than of a definite chemical com- 
pound, only it is difficult to affirm whether it is the silica or the oxide which 
is the solvent or the body dissolved. From this mutual condition of the in- 
gredients, it follows that their product is held together by very feeble affini- 
ties, and hence, as was afterwards shown, chemical reagents will act upon 
these ingredients with a powcr which they wonld not have were glass a de- 
finite compound. Mr. Faraday noticed, that as glass is not the result of de- 
finite proportionals, there are many combinations of matcrials capable of 
producing a more or Jess perfect result. Each maoufacturer, therefore, has 
his own recipe and process, which he considers the most valuable secret of 
his trade. It is, however, well known, that the flint-glass maker uses the 
oxides of lead and of sodinm, the bottle-glass maker lime, (an oxide of cal- 
cium) and the plate-glass maker, in addition to soda, has recourse to arsenic. 
Mr. Faraday then adverted to the corrosions which take place in the inferior 
qualities of glass, owing to the feeble affinity with which their ingredients are 
held together. Tie stated, that from the surface of flint glass a very thin film 
of soluble alkali was washed off by the first contact of liquid, leaving a fine 
lamina of silica, the hard dissoluble quality of which protected the substance 
which it covered. If, however, this crust of silica chanced to be mechani- 
cally removed, the whole of the glass became liable to corrosion, as in ancient 
lachrymatories and other glass vessels. Mr. Faraday illustrated this hy the 
corroded surfaces of two bottles, one obtained from a cellar in Threadoeedle 
Street, where it had probably remained from the period of the great fire of 
London, another from the wreck of the Koyat George. A still more striking 
instance of the iostability of glass as a compound was exhibited hy forma- 
tions in the interior of a champagne bottle, which had been filled with di- 
luted sulphuric acid. In this case the acid had separated the silica from the 
inner surface of the glass, and formed a sulphate with its ingredient, lime. 
The result was, that the bottle became incrusted internally with cones uf 
silica and sulphate of lime, the bases of which, extending from within out- 
wards, had perforated the sides of the bottle so as to causc the escape of the 
liquor it contained. Mr. Faraday referred to the long period of annealing 
(gradual cooling) which glass had to undergo as a necessary consequence of 
glass wanting the fixity of a definite compound. Me concluded this part of 
his subject by describing the mode of casting plates, and the successive pro- 
cesses which gradually produce the perfect polish of their surface. 2. Mr. 
Faraday next exhibited to the audience the mode of silvering glass plates as 
commonly practised. Ile bade them observe that a surface of tinfoil was 
first bathed with mercury, and then flooded with it. That on this tinfoil the 
plate of glass, having been previously cleansed with extreme care, was so 
floated as to exclude all dust or dirt; that this was accomplished by the in- 
terveution of } in. of mercury (afterwards pressed out by heavy weights) be- 
tween the reflecting surface of the amalgam of the mercury and the glass ; 
and that when the glass and amalgam are closely brought together by the 
exclusion of the intervening fluid metal, the operation is completed. 3. The 
great subject of the evening was the invention cf Mr. Drayton, which entirely 
dispenses with the mercury and the tin. (See last month’s Journal, p. 206). 
By that gentleman’s process, the mirror is, for the first time, literally speak- 
ing, sévered, inasmuch as silver is precipitated on it from its nitrate (lunar 
caustic) in the form of a brilliant lamina., The process is this: on a plate of 
glass, surrounded with an edge of putty, is poured a solution of nitrate of 
silver in water and spirit, mixed with ammonia and the oils of cassia and of 
cloves. These oils precipitate the metal in somewhat the same manner as 
vegetable fibre does in the case of marking iok—the quantity of oil influencing 
the rapidity of the precipitation. Mr. Faraday here referred to Dr. Wollas- 
ton’s method of precipitating the phosphate of ammonia and magnesia on 
the surface of a vessel containing its solution, in order to make intelligible 
how the deposit of silver was determined on the surface of clean glass, not 
(as in Dr. W.’s experiment) hy mechanical causes, but hy a sort of electric 
affinity. This part of Mr. Faraday’s discourse was illustrated by three highly 
striking adaptations of Mr. Drayton’s process. He first silvered a glass plate, 
the surface of which was cut in a ray-like pattern. 2nd. A bottle was filled 
with Mr. Drayton’s transparent solution, which afterwards exhibited a cylin- 
drical reflecting surface. And 3rd. A large cell, made af two glass plates, 
was placed erect on the table, and filled with the same clear solution. This, 
though perfectly translucent in the first instance, gradually became opaque 
aad reflecting ; so that, before Mr. Faraday concluded, those of his auditors 
who were placed within view of it, saw their own faces, or that of their near 
neighbours, gradually substituted for the faces of those who were seated 
opposite to them. 


The INSTITUTE have resolved to award the following medals next year, 
to the Authors of the best Essays on the following subjects :-— 
1. On the system and principles pursued by the Gothic architects from the 
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llth to the 15th centuries inclusive, in the embellishment, by colour, of the 
architectural members and other parts of their religious and civil edifices. 

2. On the various specics and qualitics of slates, with an analysis of their 
component parts,—their relative value and applicability for building pur- 
poses, and the hest chemical tests for ascertaining their durability. 

N.B. Each Essay to he written in a clear and distinct hand, on alternate 
pages, aud to be distinguished by a mark, or motto, without any name at- 
tached thereto. 

The Soane Medallion to be awarded to he awarded to the best design for 
a College in an University, of Roman or Italian architecture, adapted for 
twenty fellows and four hundred scholars, with chapel, hall, retiriog rooms, 
library, lecture rooms, and a theatre capable of containing one thousand 
persons. There must he provided a residence for the principal, a suite of 
tour rooms for each fellow, and two rooms for each scholar, with suitable 
accommodation for the several inferior officers; likewise kitchen, scullery, 
buttery, and other requisite domestic offices. 

The building to be placed in an Area of abont ten acres ;—the portion not 
occupied by the buildings to he laid out in gardens, courts, or terraces. 

The Council expect a design, the principal buildings of which shall be 
composed in a noble and imposing style, with the subordinate features form- 
ing an appropriate group. 

N.B. The general plan of the hnildings is to be as large as a sheet of anti- 
quarian paper will admit, with two elevations and a section of the entire 
composition, to the same scale as the plan; together with such other draw- 
ings to a larger scale, as the candidate may consider necessary for the perfect 
development of his design. The block plan may he to a smaller scale. The 
plans, elevations, and sections, to he tinted in India ink or sepia. 

The competition is not confined to members of the Institute. 


DIRECTIONS FOR CANDIDATES. 


Each Essay and set of Drawiugs is to be accompinied by a sealed letter, containiog the 
name of the writer within, aud on the outside the same motto as that atlached to the 
Essay or Drawings; this is to be enclosed in a sealed envelope. cootainiug au address, to 
which a communication may be sent of the decision of the Institute, aod directed— 

‘To the Honorary Secretaries of the Royal Institute of British Architects. 
Essay for Medal (or) Drawinga for Medal (Motto). 

The Packet, so prepared and directed, is to be delivered at the Rooms of the Institute, 
on or before;the 3lst of December, 1844, by Twelva o’clock at noon. 

The Council will not consider themselvca called upon to adjudge a Premium, unless the 

Essays or Drawings be of sufiicient merit to deserve that distinction; and, if the best 
drawings should be hy a caadidate who has been successful on a former occasion, the 
„Institute reserve to themselves the power of adjudging such other adequate reward aa 
they may think fit, and of awarding the Medals offered to the aecond in merit. The 
Essays aad Drawings, to which Premiums are awarded, become the property of the Iusti- 
tute, to be published by them if thought fit. In case of the papers not being published 
within eighteen months after receiving the Medals, the anthors will be at liberty to puh- 
lish them. 


THE ROYAL SCOTTISH SOCIETY OF ARTS. 
June 10, 1844.—Muneo Ponton, Esq, F.R.S.E., V. P., in the Chair. 


he fnllowing communications were made :— 

1. “On the Uses and Adaptation of Iron as a material for Building ;” 
with Drawings and explanation of the construction of the first iron-house 
built in Great Britain. By William Fairbairn, Esq, Hon. Member, R.S.S.A., 
Engineer, Manchester. In this paper Mr. Fairbairn gave a detailed acconnt 
of an iron-honse constructed by him for the Seraskier Halil Pasha at Con- 
stantinople, to be used as a corn-mill. It was 36 feet long by 24 broad, and 
contained 48 tons of iron—was completely fire-proof—and, taking advantage 
of Mr. Hodgkinson’s experiments on the strength of iron, he has given the 
different parts the greatest strength combined with lightness of metal. Ex- 
ecllent drawings, plan, section, and elevation were also given. Mr. Fairbairn 
introduces an inner coating of plaster upon coarse wire gauze, leaving four 
inches of space betwixt the iron exterior and the inner chambers, which 
guards against the extremes of heat and cold. Mr. Fairbairn also viewed the 
adaptation of cast-iron to architectural ornament, especially where euriched 
forms have to be frequently repeated—which affords great facility for the in- 
troduction of ornament at n moderate cost, and where but for this it would 
be unattainable, he, therefore, called the attention of architects and engi- 
neers to the subject, and shewed that as iron is now extensively used in ship 
building, so it is well adapted in many situations, particularly where stone is 
scarce, to architectural purposes, and even where stone may be had in abnn- 
dance, iron is well adapted for decorative purposes.—The thanks of the So- 
ciety were voted to Mr. Fairbairn, and his communication was referred to a 
Committee. 

2, ** Observations on the Raitways, and the Flax ond Cotton Manufactures 
of Belgium.” With Drawings. By John Anderson, Esq., Cupar-Fife, F.R.S.S.A. 
Mr. Anderson’s paper was the result of a tour lately made in Belgium. After 
a few introductory remarks, he described the Belgian system of railroads, and 
gave the estimated cost of the different lines, and the anticipated cost of 
the whole establishment when the Government project shall have been fully 
completed. lle ennmerated the principal works of art, and stated the radii 
of the most important curves, and also the principal gradients. From this 
paper it appeared that the fares on the Belgian lines were considerably lower 
than those in this country, and that in 1839, when they were for a time 
raised, a great diminution of passengers was the result. The accidents that 
have taken place upon the diffcrent lines throughout the country are com- 
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paratively few, and when the number of passengers is compared with an 
equal number who travelled by the common diligence, the calamities by rail- 
way communication are found to be fewer, and the safety of the passengers 
in general much greater. The concluding part of the paper described the 
present state of the flax and cotton manufactures in Belgium, and compared 
them with those in this country. Mr. Anderson believed that the Belgians had 
made great improvement in some of the manufacturing arts; and he had no 
doubt that if they continued to show the same spirit of improvement which 
they had done for these two or three years past, they wonld soon rank among 
the most important manufacturing nations of Europe.—Thanks voted, and 
referred so a committee. 

3. Description, with a Drawing, of a new Arrangement of a Canat Lock. 
By William Galbraith, M.A., teacher of mathematics, Ediuburgh.—Mr. Gal- 
braith proposed a plan which had occurred to him some years ago, for the 
more speedily filling and emptying of Canal Locks. He proposes two side 
chambers, the one in connection with the upper, and the other with the lower 
reach, with sluices upon them, the effect of which is, that when the one is 
opened the water flows into the lock through numerous pipes of large diame- 
ter, along the whole length of the lock ; and when the other sluice is opened, 
and the former shut, the water in the lock is speedily emptied into the lower 
reach, hy which a great saving of time is effected, and the great agitation of 
the water in the lock prevented.-~It was remarked hy the Secretary, that he 
understood that a lock on this principle had heen introduced by Mr. Walker, 
civil engineer ; and this was an instance which frequently occurred, where 
two ingenious men hit upon the same idea unknown to each other.—Thanks 
voted, and referred to a committee. 

4, An Elliptagraph, on the trammel principle, was exhibited, by which an 
Ellipse may he formed of any given proportion and size, from half an inch to 
18 inches radius. Invented by Mr. D. R. Hay. Communicated by Mr. 
Alexander Bryson.—Mr. May exhibited the Elliptograph, and described it 
verbally, showing at the same time its mode of operation. It consists of a 
plane table of iron, having a trammel cut on the under side, into which two 
studs work, and these stunds can be bronght close together, or separated from 
each other, by right and left handed screws, while at the same time the arm 
hearing the pencil for describing the Ellipse is pushed outwards or drawn in- 
wards by another screw, A wooden table is fitted to the iron tahle, on which 
the paper is fastened; and after adjusting the studs and pencil to the re- 
qnired Ellipse, the table is turned round by the hand, and the pencil traces 
the Ellipse. Mr. Hay promised to give a written description and drawing of 
the machine.—Thanks votcd, and referred to a committee. 


ON LOUD BEATS OF CLOCKS USED IN OBSERVATORIES. 


A paper by J.S. Eiffe, Esq., lately read at the Astronomical Society 
explains a simple and easily applied method of ohtaining very loud beats for 
the astronomical clock. The mode of constructing the apparatus is as fol- 
lows :—Two picces of thin brass are placed at the sides of the frame-work 
of the clock, in length the same as the space between the pillars; in width, 
about two inches or more nt pleasure; the pieces are placed horizontally, at 
about the same altitude from the base as the axis of the escape- wheel pinion, 
and at right angles to it or nearly so. They should be made of such a size 
as wonld insure a souod, distinct, sharp, and short. The little tables can be 
made to any size. Upon these tables or plates two hammers ply, supported 
by arbors at the same elevation as all the others. The pivots should be 
made small for easy motion. The hammers are intended to beat upon the 
middle of each brass table simultaneously with the drop proper of the escape 
wheel; through the agency of the pendnlnm, they are lifted alternately by 
the heels of the anchors of the pallets, assisted by a passing spring similar to 
that used in the chronometer escapement, It has just heen observed, that 
the arbors which support those little hammers are placed at the same eleva- 
tion from the base of the brass frame-work of the clock as the escape- 
wheel arbor, but at the sides, and as near to the edge as possible. Abont 
the centre, or midway between them, are affixed hrass collets, abont $ 
of an inch in thickness, and + of au inch in diameter. Two slender pieces of 
spring are secured to the collets hy screws passing through square holes 
formed longitudinally, to secure power of adjustment for bringing the arms 
into proper contact with the anchor of the pallets. The little hammers heat 
upon the plates or tables at one end, and at the other the lifting action takes 
place, assisted by the passing spring. The strokes upon these brass tables 
have a peculiar sharpness of tone, which can be accounted for in some mea- 
sure, when it is considered that they are very different from the sounds pro- 
dneed by the teeth of the wheel itself; in the dead-beat escapement, the 
teeth have a sliding motion in the moment of drop, but uot impnise, for it is 
well known that that is subsequent to the sound. By such application it is 
proposed to obtain sound, so loud as to be distinct in the starmiest night ; 
bnt as the constant connexion of such apparatus would neither be desirable 
as concerns the action of the clock, nor pleasant to the ear as a companion, 
a mode has been introduced of readily detaching it altogether. By a certain 
method, which shall be explained, the hammers are raised from the tables at 
one end, and the arms at the other entirely disengaged from the anchor at 
the pallets, without inconvenience or disturbing action to the clock itself. 
The apparatus within is immediately, and at pleasure, acted upon through 
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the agency of a bolt, which is placed vertically, immediately over the 60 
minutes, or ahout two inches hack, sufficiently long to reach a spring of hard 
brass, which is about half an inch wide, and which passes transversely over 
the frame-work of the clock, and is fixed securely to the backboard of the 
clock-case. Now the mode in which the spring unites its action with the 
rest of the apparatus is by slight cross-bars, which extend to the extremities 
of the sides of the frame, so that the ends are immediately over the ham- 
mers, with which they are connected hy silk threads. Therefore, by pres- 
sing down the bolt before named, the hammers are allowed to fall into ac- 
tion, and do their duty simultaneously with the teeth of the wheel upon the 
pallets. While the little hammers are in action, the teeth of the wheel are 
no longer heard. The Astronomer Royal has examined the plan, and says 
that it answers completely for its proposed purpose; and that it appears 
likely to be very useful. Moreover, that the rate of the clock will not neces- 
sarily be distnrbed dnring the time of its connexion—though that will greatly 
depend on certain conditions. 


ENERGIATYPE. A NEW PITOTOGRAPIIIC PROCESS. 


Mr. Hunt of Falmouth, has communicated to the thenceum the follow- 
ing notice. While pursuing some iavestigations, with a view to deter- 
mine the influence of the solar rays upon precipitation, I have been led to 
the discovery of a new photographic agent which can be employed in the 
preparation of paper, with a facility which no other sensitive process pos- 
sesses. Being desirous of affording all the information I possibly can to those 
who are anxious to avail themselves of the advantages offered by Photogra- 
phy, I solicit a little space in your columns for the purpose of publishing the 
particulars of this new process, All the Photographic processes with which 
we are at present acqnaiuted, sufficiently sensitive for the fixation of the 
images of the camera obscura, require the most carefn] and precise manipu- 
lation ; consequently, those who not accustomed to the niceties of experi- 
mental pursuits are frequently annoyed by failures. The following statement 
will at once show the excecding simplicity of the new discovery. 

Good letter-paper is first washed over with the following solution— 


A saturated solution of succinic acid . 2 drachms. 

Mucilage of gum arabic . : . 3 co 

Water. 6 > : : a JES 
When the paper is dry, it is washed over once with au argentine solution, 
consisting of one drachm of nitrate of silver to one ounce of distilled water. 
The paper is allowed to dry in the dark, and itis fit for use; it can be pre- 
served in a portfolio, and at any time employed in the camera. This paper 
is a pure white, and it retains its colour, which is a great advantage. At 
present,, ] find it necessary to expose this prepared paper in the camera 
obscura for periods, varying with the qnantity of sunshine, from two to eight 
minutes, although from some results which 1 have obtained, 1 am satisfied 
that by a nice adjustment of the proportions of the materials, a much shorter 
exposure will suffice. When the paper is removed from the camera, no trace 
of a pictnre is visible. We have then to mix together one drachm of a satu- 
rated solution of sulphate of iron, and two or three drachms of the mucilage 
of gum arabic. A wide flat brush saturated with this solution is now swept 
over the face of the paper rapidly and evenly. Ina few seconds, the dor- 
mant images are seen to develope themselves, and with great rapidity a 
pleasing negative photographic picture is produced. The iron solutioa is to 
he washed off as soon as the best effect appears, tbis being done with a soft 
sponge and clean water. The drawing is then soaked for a short time in 
water, and may be permanently fixed, by beiog washed over with ammonia— 
or perhaps better, with a solution of the hyposulphate of soda, care being 
taken that the salt is afterwards well washed out of the paper. From the 
pictures thus produced, aoy number of others correct in position, and in light 
and shadow, may he produced, by using the same suecinated papers in the 
ordinary way; from five to ten minutes in sunshine producing the desired 
effect. 

The advantages which this process possesses over every other, must be, I 
think, appa.ent. The papers are prepared in the most simple manner, and 
may he kept ready by the tourist uutil required for use: they require no pre- 
paration previously to their being being placed in the camera, and they can 
be preserved until a convenient opportunity offers for bringing out the pic- 
tnre, which is done ia the most simple manner, with a material which can be 
anywhere procured. 

Anxious to give the public the advantage of this process during the beau- 
tiful weather of the present season, I have not waited to perfect the mani- 
pulatory details which are necessary for the production of portraits. It is 
sufficient, however, to say, that experiment has satisfied me of its applica- 
bility for this purpose. 

Prismatic examination has proved that the rays effecting this chemical 
change are those which I have elsewhere shown to be perfectly independent 
of solar light or heat. I therefore propose to distinguish this process by a 
name which has a general rather than a particular application. Regarding 
all photographic phenomena as due to the principle ENEncia, I would never- 
theless wish to distinguish this very ioterestiug process as the ENENGIATYPE. 

Tinclose yon a few specimens of the results already obtained. The ex- 
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ceeding sensibility of the Energiatype is best shown hy an attempt to copy 
engravings or leaves by it. The three specimens J inclose were produced by 
an exposure of considerably less than one second. 


REDCLIFFE CHURCII. 


lt will be seen by public advertisement, that the vestry of the parish of St. 
Mary Redcliffe again appeal to the public on behalf of the beautiful fabric of 
which they are the present custodiaas. They do not feel justified in entering 
upon so great ap undertaking as the substantial repair of the church, until 
they have obtained a sum sufficient to insnre the satisfactory execution nf that 
portion of the work absolutely essential to the stability of the building; and 
this snm they have fixed at £7,000. The amount already raised we under- 
stand to be abont £5,000, and latterly subscriptions have come in but slowly. 
We helieve the public are not fully aware of the nature of the demand made 
upon them. They do not know that this magnificent fabric is crumbling 
away with a rapidity that must soon reduce it to rnin, if steps are not speedily 
taken to check the progress of decay, and support its declining masses. We 
can speak from ohservation, having carefully inspected the building; and we 
are sorry to say that the architects Messrs. Britton and Hosking, whose re- 
port has been published, have not exaggerated the dangerous condition in 
which it stands. The rotten state of the external stone-work is an evil only 
of second magnitude, yet one not to be fnlly appreciated without close in- 
spection. The Crockets, Finials, Ball-flowers and other ornamental works 
are crumbling away; but, however, much we might regret their loss, as the 
stability of the fabric is little dependent upon them, there would be no im- 
perative necessity for repairs on that account; thongh it should be known 
that these do not wear away by imperceptible degrees, but are constantly 
falling in fragments of considerable size. Almost the whole of the exterior 
surface of the stone-work consists of a loose crust of soot and sand, the dis- 
integration of the stone having taken place to a depth of from one to three 
or four inches. Bnt ao evil of a much more formidable nature exists in the 
declension of the walls themselves from the perpendicular, in their unstable 
foundations, aud the thrust constantly exerted by the roof to push them out- 
wards, The parts where this is most observable are the Choir, with its Sonth 
Aisle, and the South Transept. The walls of the Choir (or what is called 
its clerestory) are supported on the piers and arches that separate it from its 
aisles, and its heavy groined roof has, of course, a tendency to thrnst them 
outwards; to this thrust of the roof the architect had applied the nsual coun- 
teracting forccs, pinnacles placed over those parts of the wall against which 
the ribs of the groining converge, to give the outward thrust a more down- 
ward tendency, and flying buttresses supporting the clerestory wall from that 
of the aisle, which in its turn was strengthened by strong buttresses, in stages. 
We doubt whether sufficient support was originally given to the clerestory ; 
bnt probally little injary would have resulted, if the stability of the outer 
walls and buttresses had not materially suffered from the reprehensible prac- 
tice of digging graves close to their bases. This practice has destroyed the 
resisting power the walls would derive from foundations firmly set in the 
earth ; and the outward pressure of the flying buttresses, which convey the 
thrust of the roof from the walls of the clerestory to that of the aisle, has 
thrown the wall of the aisle, likewise, and its buttresses, out of the perpen- 
dicular. ‘The clerestory, as we have already explained, was originally sup- 
ported from the wall of the aisle; but as this can now scarcely support itself, 
it may be snpposed it has become incapable of affording snfticient support to 
the otber. Some bnngler has been employed to remedy this evil, and has 
endeavoured to uphold the vuter wall by connecting it by iron bars with the 
inner one; thus each has now the office assigned it of supporting the other, 
which, as they both lean in the same direction, and not towards each other, 
it is impossible for them to do. The transept is in a similarly unstable state, 
but io that Zot? the walls have an inclination to the westward. The mullions 
and tracery of most of the windows are so much decayed that it is with difi- 
culty they have been held together. 

On going up the tower and upon the roof of tbe church, the manner in 
which tbe masonry is crumbling away becomes more apparent than from 
below. We observed one mass of stone, weighing fifty or sixty pounds, 
which had fallen very lately from the pinnacle at the South West corner of 
the Church, upon the Leads of the South Aisle; it was part of a Fiuial, and 
the Iron Bar iu its centre, which had been used to connect it with the rest 
of the stonework, had made, in its fall, a hole throngh the leads of the size 
of a hens’ egg. Within the parapet at the top of the tower was a still larger 
fragment, which had likewise fallen within the last few weeks, A member of 
the vestry, who obligingly accompanied us in our examination of the bnild- 
ing, stated that it had fallen since he was last up the tower, which was not 
long since. In another place we observed a split down the centre of a pin- 
nacle, a large portion of which can scarcely fail to be detached by the first 
frost occuring after rain, and it will fall on the west side of the tower towards 
the street. 

It will be seen from what we have said that the qnestion of the Restora- 
tion of Redcliffe Church, is not merely one of what would be well in an æs- 
thetical point of view, but it is a question of whether the building is to stand 
or fall. And this being understood, we cannot entertain any doubt as to the 
jiberality with which the dwellers in the west will come forward to support 
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the vestry in the exertions they are so creditably making. Very unjust as- 
persions have lately been cast upon Bristol for its alleged illiberality, merely 
from the thoughtlessness of a clever writer, who considered that she could 
not be wrong io abusing a city with a bad name. Bristol hasa had name, 
and though very causelessly, the sooner it is retrieved the better. A Bristol 
merchant built Redcliffe Church; another rebuilt it when decayed; by another 
the beantiful Church of St. Stephen’s was erected; by another that of St. 
John; St. Werburgh bya fifth; the church and convent of St. James too 
were built by private munificence ; and the names of Colston, and Spencer, 
and Forster, and many others, might be adduced to show what has been the 
liherality of the wealthy merchants of Bristowe, in times past; whilst to this 
day no town is more ready in its support of all pions and charitable purposes, 
thongh it may, as yet, be behind some others ia its patronage of the tasteful 
arts. We cannot believe that any real difficulty will he experieoced, in re- 
pairing, in the nineteenth century, when the wealth of Bristol has increased 
twenty fold, a church, which was erected in the fifteenth by the munificence 
of one of her sons,— 
“ The mornyinge starre of Radcleve’s rysinge raie, 
A true maune, gaod of mynde, and Canynge hight.” 

The object is one in which the pious, and the useful, and the ornamental are 
all united; the church has claims every way upon the people of Bristol ; but 
its claim as a temple worthy of the holy purpose to which it is consecrated, 
will be sufficient, it may he hoped, to insure it agaiast being allowed to pe- 
rish through neglect.—Great Western Advertiser. 


MONUMENT IN ST. STEPIIEN’S CHURCH, BRISTOL. 


This Monument is a very pretty subject for antiquarian discussion. It is 
older by a century than the church ;—it has been built into the wall probably 
after the erection of the church, and it is composed of parts that do not ap- 
pear to have been originaily conjoined. 

Costume is not always an infallible guide in determining the period of the 
erection of an ancient monument, as it was not uncommon for persons to be 
represented in the dress they wore, though the fashion of that dress had 
passed away at the time the monument was erected. It is possible, there- 
fore, that the effigies now lying side by side, were originally so placed ; though 
several reasons would lead to the conclusion that the male fignre formed no 
part of the original monument ; there may be a difference of 50 years in the 
date of their costume, as well as in that of different portions of the architec- 
tural work. 

From the manner in which this monument is built up,—the figures being 
on separate slabs, and the table-face of the tomb being without sides or back, 
and disjained from the jamb mouldings of the arch under which it is placed : 
it is certain that we do not see the parts in their original connection. 

The male effigy is one of the few specimens of a figure not attired in ar- 
mour. Such cumbent effigies have been hitherto considered as belonging 
only to Royal personages, with the exception of ccelesiastics who have their 
proper costume: but as this figure appears to be of about the year 1400, it 
may represent some wealthy burgess of Bristol. Wealthy he mnst have been, 
as sumptuary laws in Edward 111.’s reign imposed restrictions upon such lux- 
ries as armour and monumental effigies. 

The female figure is habited in the Costume of Edward IIJ.’s reign, about 
the year 1350, The architecture of the mooument has the usual outline of 
that period—broad and low. It consists of a flat ogee arch, tri-cusped in the 
middle, with two smaller hanging cusps on each side—the moulding a simple 
fillet and hollow with square flowers at intervals. lt had a crocketted ogee 
canopy, and a low crowned buttress on each side, probably similar to the 
Berkeley monuments ia our cathedral. The base is either cut away or sunk 
under the surface, yet nnopened, which is about 18 inches beneath the floor 
of the church, There seems no reason to think that the floor of the present 
church has been much raised. 

Under this monumental arch is no tomh, but only the face of an altar 
tomb. This face is separated by square buttresses into six very shallow com- 
partments, which contain mourning figures about 18 inches high—two are 
male, three female, in ordinary dress, the sixth is much mutilated, but may 
represent a knight by the canonical head dress. The square buttresses ter- 
minate in plain shields, and at the junction of these spring trefoiled ogee ar- 
ches with crockets and finials, forming canopies to the figures. 

We have described the arch and the altar tomb as far as their imperfect 
state will permit, and have only to add that they have been charged with co- 
lonr as well as the figures recumbent on the tomb. 

As the effigies of two sons of Edward 11., one in York Cathedral the other 
in Westminster Abbey, are the only published specimens of figures of the 
14th century not in armour, this male effigy deserves enquiry as to the per- 
sonage it may represent. For the present we can only describe the figures. 
They are, as was the custom in the middle ages, in the attitued of prayer ; 
the hands have heen placed together palm to palm, but those of the male fi- 
gure have been broken off above the wrists. The female effigy, which is on 
the inside, is partly built into the masonry of the wall, under a rough arch 
of later date tban the front arch of the monument. This is the longer figure, 
and appears to be that for which the monument was erected, 

The head of the male effigy is uncoyered—the hair is parted in the middle 
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and falls down in a single curl over the ears—the face is not that of a young 
man, though without whiskers, and having the moustache aod beard but 
slightly marked. The dress consists of a doublet, buttoned dawn in front, 
fitting close to the body and reaching to the middle of the thighs; round 
about the hips is an ornamental hawdrick, from which a dagger has heen sus- 
pended on the right side. This douhlet has a small cape over the shoulder, 
and leaves the neck to be covered by a loose collar ; the sleeves reach below 
the elbow, and beneath them appears a covering for the lower arm, towards 
the wrist closely buttoned. The legs wear close fitting hosc, and the feet 
have pointed sandals of similar material. This costume belongs to the latter 
end of the 14th century. The fect rest upon a lioo, and the head upon a 
diamond shaped cushion with tassels. 

The head of the female eftigy rests upon a square tasselled cushion, and the 
feet, which are scarcely visible, agaiost a dog. 

The head dress consists of a netted drapery of square form, beneath which 
appears the hair, braided each side the cheek. The hood, or veil, falls from 
the back of the head, and a wimple of linen encloses the chin and cavers the 
whole of the neck and shoulders, except some strips in front of the neek. 
The hody is habited in a surcote ; the sleeves are tight and close, up to the 
wrist ; the hands are without gloves or ornaments. The surcoteas far as the 
hips, fits closely to the shape, but below enlarges in numerous folds; the 
dress is not buttoned or laced in front, hut two buckles of large size are 
placed low down the waist in front. The mantle or cloak is short, and 
stretches round the back and shoulders, being fastened by a cordon across the 
breast. This costume properly belongs to the date 1350, whereas the cos- 
tume of the male figure appears to be later, The different sizes of the figures 
and other things above mentioned, leave little doubt in the mind of the wri- 
ter that the monument is compiled of two separate ones, which have been 
put together in their present situation since the time of lenry VIII. 


Great Western Advertiser, is Ge If, 


IMPROVEMENTS IN SUBMARIME BLASTING AT SPITHEAD. 


Lieut. Barlow, the present executive engineer officer, at Spithead, who con- 
ducts the operations with no less zeal, intelligence, and activity, than his 
able predecessors, has tried numerous experiments in the firing ot gunpowder 
by the voltaic battery, partly with the service charges used in breaking up 
the timbers of the wreck, in tin cans not usually exceeding from 44 1b. to 
55 lb. of gunpowder. and partly with small experimental charges of a few 
ounces, by desire of General Pasley, who wished to carry out Lieut. Hutchin- 
son’s ingenious plan of firing submarine charges by one conducting wire only, 
instead of two, (See Journal, vol. vi. p. 337,) using the water of the sea to 
complete the electric circuit. In these experiments Lieut. Barlow first found 
that it was unnecessary to let down a piece of wire with zinc plates attached 
to it from the voltaic battery into the water, as had been done by Lieut. Hut- 
chinson, for the circuit was equally good when the wire alone was used ; and 
on repeating those experiments in Gencral Pasley’s presence, the correctness 
nf this principle was sufficiently proved, but a difficulty occurred, which had 
not been experienced before—viz., that it required two plate batteries of ten 
cells cach, to fire a charge ata distance of 200 feet, with the single wire, 
whereas one of Prof. Daniell's batteries of eight cells only, which is inferior 
in power to a plate hattery of ten cells, had always fired submarine charges 
instantaneously in former years by the double wire, which circumstance had 
not been adverted to by Lieut. Barlow, as this was his first season. General 
Pasley, therefore, concluded that the firing charges with one conducting 
wire, instead of two, might diminish the power of voltaic electricity more 
than had been suspected last year, when this change was introduced so very 
latein the season, that there was not time to investigate the result of it in 
allits bearings ; and, consequently, he directed that two conducting wires on 
reels, the same that had failed in igniting a charge when attached singly to 
less than a twenty cell plate battery, should be attached ta one plate bat- 
tery of ten cells, on the original principle used at Chatham and Spithead, 
from 1838 to the middle of 1543 inclusive, so that these two wires, well in- 
sulated, connected that battery and a charge at the bottom, without trusting 
to the water. On adopting this arrangement, instantaneous explosion took 
place, as soon as the cireuit was completed. Thus the double metallic cir- 
cnit was proved to be the best for firing gunpowder, whether underground 
or under water, and will as such be exclusively used in all future explo- 
sions; though far the purposes of an electric telegraph, which requires 
wires to be Jaid for many miles, and which needs infinitely less power than 
is necessary for the firing of gunpowder, water or moist earth, especially 
the former, may he used to advantage for completing the circuit, in com- 
bination with one wire only, extending the whole length of the telegraphic 
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Lavnxen or tie Girsy Queex.—The launch of this elegant iron steam-vessel 
took place on Monday, June 17, from the yard of Messrs. Samnda, at Orchard-place, 
Blackwall. ‘The vessel was announced to he launched at 3 o'clock, bnt the tide rose se 
fast that it hecame necesssry to let her go at a quarter before 3, by which means a vast 
number of persous were disappointed ta not heing in time to see her enter the water. She 
went off in very gsllaut style, amidst the usual demonstrations of satisfaction. This 
vessel is, we helieve, the largest iron steamer ever bnilt on the river Thames, Her length 
from tbe figure-head to the taffrail is 197 feet 6 inches, and between perpendiculars, 175 
feet; her breadth betweau the paddle-boxes is 24 feet. Her burden is 496 tons, Pre- 
viously to the launch we had an opportunity of examining the engines with which the 
Gipsy Queen is to he fitted. They were constructed at Messrs. Samuda’s works at South- 
work, aud are made in conformity with the patent obtained by those gentlemen; they are 
of 240 h. p. These engiues will be placed fore and aft, aud not, as the engines of most 
steam-vessels are, on each side of the keel, the cylinders will he directly over the keel, 
and heing in oue frame-work, all strain will be avoided on any part of the vessel; tbeir 
total weight, includiog boilers, &c., which are tubular, water and paddle-wheels, is only 
87 tons, being little more thsn half the weight of the engiues, Xc.,in common use, This 
saving of weight is a great advantage, and is greatly to the credit of the patentee. The 
form of the steamer is calculated for great speed. She has a considerable rise of floor, 
and for a sea-going vessel (she is built for the Waterford Steam-packet Company, and 
will travel betweeu London aud Waterford) her lines are remarkably ine. Sbe was much 
admired by seversl scientitie and practical men, who were present, and who examined her 
very carefully. j ‘ 

New Mone or Trackine on Canars.—It will be interesting to our scientific 
readers to learn that steam-tugs, with screw propellers, haye now been successfully in- 
troduced ou the Union Canal. Au experiment with one of these steamers took place a 
few Gays ago, under the superintendauce of the Compauy’s able manager R. Ellis. Esq., 
in the presence of their chairman, Col. M‘Donald, Messrs, Maxwell, M'Lagan, Burns, 
L'Amy, and Tennant, directors; Mr. Shaw. manager for the Duke of Hamilton; Mr. 
Crichton, manager of the Forth aul Clyde Canal; Mr. Gleunie, manager of Mouklaod 
Canal; Capt. Yuill, R.N.; together with a number of other gentlemen interested in the 
result. The boats are the first of the kiud iutrodnced into Scotland, They are huilt of 
iron by Messrs. John Reid and Co., Port-Glasgaw; and the engines, screw-propellors, 
&c., sre fitted up by Mr. William Napier, sen., engineer, Glasgow. Tbe engines which 
were much admired, are on the upright principle. They cammunicate their power to the 
screws placed on each side of the how; and by a very nice arrangement of wheels with 
wooden and ivon teeth (in order to prevent noise and vibration), they are driven at a great 
speed without creating any of that surge or wash on the hanks which bas hitherto formed 
the chief objection to the use of steamers on canals, The result of the experiment gave 
great satisfaction to all present; and, iadependently of the gain in point of speed, it is 
calculated that there will be a considerable saving ia expense, compared with the ordi- 
nary mode of tracking by horses. The steam-hoat had attached to her six very large 
scows deeply laden, but it is capable of towing double the number without any material 
diminution of speed. The scows to be tracked are cennected together by rods having a 
parallel movement, aud all under the control of the steersman on hoard the steamer, so 
that the necessity of a separate rudder and steersman for each scow is avoided—the whole 
train moving along with a steady and uuiform motion. After the company had been 
thoronghly satisted as to the practicability and success of the scheme, which there is 
every prospect of heing very generally adopted, they adjourned to the Star aud Garter Inu 
at Linlithgow, where the Directors handsomely entertained them at dianer. The even- 
ing was spent in a rational and agreeable manner, the various scientific gentlemeu present 
expressing themselves highly delighted with the experimeat they had witaessed.—Glas- 
gow Citizen. : F 

Sarery Beacon ror THE Goopwin Sanos.—Dover, June 19. This day the 
Trinity Buoy steam yacht towed off to its station oa the Goodwin sands a stupendous 
satety beacon, designed aud executed, we believe, by Mr. James Walker, C.E., under the 
auspices of the Trinity Board. The bescoo is intended not valy to be a guide to mariners 
hut also a place of refuge for the crews of vessels csst away on the fatal Goodwin, It will 
be recollected that a ssfely beacon, the invention of Captain Bullock, R.N., was placed na 
the Gnodwin Sands some years since, and still braves the storm, The one that has been 
towed ont to-day is of larger dimensions, and will be placed on a different part of the 
ssnds. This beacon is an experiment, and we uuderstand, should it succeed, it is the in- 
tention of the Trinity Board that similar fixed erections shall supersede fioatings buoys. 
Mr. Walker’s heacon consists of a strong irou column, ahont 40 feet high, based on a cir- 
cular platform of solid masonry, the latter being upwards of 20 feet in diameter. The 
foot uf the pillar is hell-shaped, and tapers upwards to the extent of some six or eight 
feet. About the middle of the column there is a convenience, resembling a vessel's top, 
surrounded with au iron railing, capable of receiviog, we should say, half a-dozen men, 
and on the summit is placed au iron basket, shaped Jike a balloon, which is also con- 
structed to contain about a like number of persons, should they be enabled to reach it, in 
the case of shipwreck. ‘The enlumn is tied down to the the stone-work hy iron stays, and 
on it are fixed steps by which it may be ascended. The whole of the unwieldy machine is 
iacased io a huge timber vessel, resembling a brewer's vat, ia which it was huilt, for the 
purpose uf floating it to its station ou the sands. The sides of this wooden building are 
constructed in such a way as to admit of their being removed on the beacon settling down 
in the sand. The bottom, on which the masonry rests, will, however, remain under the 
beacon. 

DAGUERREOTYPE IMPROVEMENT. —Àt the Academic des Sciences a commu- 
nication wss made by M. Daguerre, relative to some improvements in the Daguerréotype 
process, chiefly for the purpose of taking portraits, the ordinary mode of preparing the 
plates not being found safficient to enable the operator to obtain gaod impressions, The 
improvement made hy M, Daguerre requires a rather complicated process, hut it is a very 
regular one, and has oue decided advantage, for the artist is now enabled to have a good 
stock of plates on haud, as the new preparation will remain for a very loug time in a per- 
fectly fit state for use. The new aubstances of which M. Daguerre makes use are an 
aqneous solution of bi-cbolrure uf mercury, an aqueous solutiou of cyanure of mercury, 
oil of white petrolenm, acidnlated witb nitric acid, and a solution of plating aud chiornre 
of gold. The process is as follows :—the plate is polished with aublimate and tripoli, and 
theu red oxide of iron, until a fine black be obtained; it is now placed in the horizontal 
plane, and the solution of cyanure previously made hot hy the lamp is poured over it, 
‘The mercury deposits itself, and forms e white coating. The plate is allawed to coola 
little, and after having poured off the liquid, it is dried by the uaual process of cotton and 
rouge. The white coating deposited hy the mercury is uow to he pollsbed. With a ball 
(tampon) of cottou saturated with oil and rouge, this coatiog ia rubbed just sufficiently for 
the plate to be of a fine black. This being done, tbe plate is agsin placed upon the hori- 
zontal plane, and the solution of gold aud platina is poured over it. The plate ls to he 
heated, and then left to cool, aud the liquid having heen poured off, the plate is dried by 
means of cotton and ronge. lu doing this, care mnst he had that the plate be merely 
dried, not polished. On this metallic varnish, M. Daguerre has succeeded ia taking some 
very fine impressions of the human figure, which were exhibited. 

The Centurion, 80, was launched at Pembroke on the 2nd of May, and was 
docked on the following morning, and will be ready for ses within the pressnt month. 
She is a noble ship. The followiug are her dimensions :— 

Feet. Inches. 


Length between perpendiculars . z 6 A 190 0 
Length of keel for tonnage . . . . 6 155 3 
Extreme breadth . x : $ . : 56 9 
Breadth for tonnage 6 6 5 z < 56 0 
Depth iu hold S : z A i q 23 4 
Burden in tons, 2,589 a & . . . ion Sy 
Light water draught forward 5 i : . 15 3 
Light water draught aft , x : . io 10 9 
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LIST OF NEW PATENTS. 
(From Messrs. Robertson's List.) 
GRANTED IN ENGLAND FROM MAY 25, TO JUNE 26,1844, 


Six Months allowed for Enrolment, unless otherwise expressed. 


William Augustus Guy, of Bloomshury-sqnare, bachelor of madicine, for ‘“ certala Im. 
provements in veutilstion.”’"~-Sealed May 25. 

Charles Low, of Robinson’s Row, Kingstsud, for *‘ certain Improvements in the making 
or manufacturing of iron and steel.”’—May 25. 


Charles Authony Deane, of Poplar, for ‘‘ Improvements in the eonstructing, propelling 
and steering vessels.—M ay 30. 

Robert Hazard, of Clifton, aear Bristol, confectioner, for ‘ Improvemeats in baths,” — 
May 30. 

John Lee, of Newcastle-upon-Tyne, Esq., for ** improvements in obtaining products 
from sulphurets aod other compounds containing snipbur.”—May 39, 

James Fenton, of Manchester, engineer, for ‘tan Improved combination or alloy, or 
improved combinations or alloys of metals applicahle to various purposes, for which brass 
aud copper sre usually employed in the construction of machinery.’—May 30. 

Walter Noak, of West Bromwich, Stafford, colliery agent, and John Noak, of the sama 
place, engineer, for *‘ Improvements in the manufacture of salt, and In the apparatus to be 
used therein.”’—June l. 

Edward Massey, of King Street, Clerkeuwell, watchmaker, for “ Improvements in ap- 
paratus for ascertaining the rate at which vessels are passing throngb the water, also 
applicable in ascertaiuing the rate at which streams or currents are running,” —June 1. 

James Murdoch, of Staple Inn, Middlesex, mechanical draftsman, for “ certalp Jmprove-~ 
meuts in the manufacture of gas, and iu the apparatus employed therein.’ (Being a 
communication.) —June 4. 

William Henry Phillips, of Bloomsbury Square, Middlesex, engineer, for ‘‘ certain 1m- 
provements in the means aud apparatus for subduing aod extinguishing fire and eaving 
life and property, and in obtaining and applying motive power, and improvemeats in pro- 
velling.”—June 4. 

George Chapman, of Claremont Terrace, Strangeways, Manchester, engineer, for “ cer- 
tain Improvements in steam engines.’’—June 4, 

Henry Boden, of Derby, lace manufacturer, for “an Improvement in tha manufacture 
of hobbin net, or twist lace.*—June 4. 

Joseph Cowen, of Blsydon Burn, near Neweastle-npon-Tyne, merchant, ‘‘ for certain 
Improvements in making retorts for generating gas for illumination.” —Jnne 4. 

William Ward, of Leicester, hoster, and David Winiield Grocock, of the same place, 
framesmith, for ‘* Improvements in machinery for manufacturing framework, knitted or 
netted work.’’—June 4. 

William Elliott, of Birmingham, button manufacturer, for ‘ Improvements in the ms- 
nufactnre of covered buttons.”—Jnne 4. 

Panl Griffiths, of Holywell, in the county of Flint, millwright, for “Improvements In 
washing the products evolved from furnaces.”—June 4. 

Joseph Woods, of Bucklersbury, Loudon, civil engineer, for *' Improvements in pro- 
daciog designs and copies, and iu multiplying impressions, either of printed or written 
surfaces.” (Being a commnnicatiou.)—June 6, 

David Cheetham, of Rochdale, Lancaster, cotton spinner, and Edward Briggs of the 
same plsce, hat maunfacturer, for “certain Improvamenuts In the manufacture of bats, 
and in machinery or apparatus connected with such or similar manufacture.” —Juue 6. 

William Higham, of Nottyash, near Liverpool, and David Bellhonse, of Liverpool, afore- 
ssid, merchant, for ** Improved constructinus of boilers for evaporating saline and other 
solutions, for the purposes of crystallization.’ —Jnne 5; 

Edmnud Morewood, of Thornhridge, Derby, merchant, aud George Rogers, of Stearn- 
dale, same county, gent., for “ Improvements in coating irou with other metals,’*—June 8. 

Elijah Galloway, of Nelson Sqnare, Blackfriars’ Road, Surrey, for *' Machinery, for 
connecting axles or shafts, whereby when in motion they revolve at different relative velo- 
cities.’—June 12. 

Thomas Farmer, of Birmingham, maontacturer, for * certain Improvements in the or- 
nameating of papier miche, and in muunfacturing and ornamenting japanned goods 
generally.’—June 12. 

George Kent, of Constitutioa Row, Gray’s Ian Road, bilnd-maker, for “ Improvements 
ta martinery for cleaning, polishing, and sbarpeuing knives, forks and other articles,” — 

une 12. 

Moses Poole, of Serle Street, Middlesex, gent , for “ Improvements ia wheels and 
axles.” (Beiug a commuoication.)—June 12. 

Johu Swindells, of Manchester, manufacturing chemist, for ‘‘ several Improvements io 
the preparation of various substances for the purpose of dyeing and prodneiug colour, 
also improvements in the application and use of several chemical compounds for the pur- 
pose of dyeing and preducing colour not hitherto made nee of."—June 12. 

Alexander Simon Wilcott, of Manchester, machinist, for ‘‘ Improvements in roving and 
spinning cotton, wool, and other fibrous substances.” —Jnne 13. 

Charles William Graham, of Kings Arms Yard, Londou, merchant, for “ Improvements 
in manufacturing pathological, anatomical, zoological, geological, botanical and mineralo- 
gical representationa in relief, and iu arranging them for use.’—June 18. 

George Wilson, of Saint Martin’s Court, Saiut Martin’a Lane, stationer, for " Im- 
provements in the cutting of paper for the mannfacture of envelopes, and for other pur- 
poses.”*—June 18. 

William Sutcliffe, of Bradford, York, maunfacturer, for '** Improvements tn prepariog, 
dyeing, sizing or dressing, drying and wiuding yarus aud manufactured fabrics of wool, 
flax, cotton, silk and other ibrons materials.”—June 19. 

Pierre Armand Lecomte de Fontainemoregu, of Skioner’s Place, Size Lane, Loudon, for 
‘A new mode vf Locomotion applicable to radroad and other ways.” (Being a communi- 
cation.)—June 2]. 

‘Thomas Lever Rushton, of Bolton Le Moors, Lancaster, irou mannfacturer, for “ cer. 
tain Improvements in the maunfacture of iron.’—June 2i. 


Christopher Phipps, of River, near Dover, paper manufacturer, for “ An Improvement 
or improvements Ja the manufactnriug of paper, and ia marking, writing, and other pa- 
pers, or In the machinery employed for those purposes.’? (Being partly a communica. 
tion.)—June 21. 

James Sharn, uf Sheffield, manntacturer of Britannia metal articles, for “ Improve- 
ments in the manufacture of metal dish covers and metal dishes.”—June 24. 

Rees Davis, of Yetradgunials, Brecon, gent., for “ Improvements io the manufacture 
of iron.”—June 24, 

Wiliam Worby, of Ipswich, for “* Improvements in the mannfacture of bricks, tiles and 
other articles from plastic niaterials.’—June 24. 


Charles Maurice Elizee Sautter, of Austia Friars, gent., for “‘Improvemeats in’ piano- 
fortes,”’—June 26, 
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GOLDSMITHS’ HALL. 
(With Two Engravings, Ptates X. XI.) 

TAKEN in general, the Halls of the Civic Companies contribute very 
little to the architectural appearance of the City, notwithstanding that 
they are tolerably numerons, and that the bodies to whom they belong 
could very well afford to indulge their taste if they had any. Several 
of these buildings are so situated—fortunately perhaps, as it happens, 
rather than the contrary—that it matters very little what they are— 
externally at least,—they being quite concealed from public view,— 
buried in courts, lanes, and narrow back streets. It is only an old- 
fashioned portal or gateway, with columns and a “ crinkum-erankum”? 
pediment and serolls, that iu many cases, gives any indication of any 
building of the kind being at hand. 

Old Goldsmiths’ Hall, which so long as it existed, was buried in the 
labyrinthine intricacies of a mass of lanes, was of very frowzy appear- 
ance, and marked by a sort of quaint and picturesque ugliness. To 
give any description of it would not be easy, so exceedingly fantastic 
and outré was it in design—if such an architectural medley could be 
called design, 

1“ As soon, however, as the Post Office was erected, and the honses at its 
rear taken dawn, Goldsmiths’ Hall made a somewhat forlorn appearance, and 
lonked as if, after being so long pent up in an alley, it did not care to have 
the sun shiue upon it. What share—if any—this circumstance had in de- 
termining the Company to erect a new ‘ lall, we are unable to say, hut their 
former building was taken down in 1829, and the present structure forth- 
with commenccd, from the designs of Mr. llardwick, who has here produced 
a very noble piece of architecture,—imposing, both by the solidity of its con- 
struction, and the dimensions of its order; dignified in aspect, and remark- 
ably rich in character, as regards the sculptured trophies introduced over the 
five centre windows of the West front. It has indeed been objected, that 
the ground floor is too plain and too tame to accord with the richness and 
bolduess of the rest of the desiga ; a defect, however, capable of being easily 
remedied at any time, should it be thought worth while to do so, As to the 
building being so badly situated, as some would have us believe, we do not 
see any reason far particular dissatisfaction in that respect. Although it does 
not stand in a main street, it is by no means shut out of sight, a view being 
caught of it from St. Martin’s Le Grand; and although it certainly comes 
behind the Post Office, it cannot he said to be concealed or crowded up by 
that bnilding, there being quite sufficient space to view it in front, nor is it 
at all a disadvantage that there is not foo much. It is more to be regretted 
that the ‘ Hall’ could not he placed parallel to the Post Office, at least, the 
degree of obliquity between them rendered less apparent.” 

We fully—or even more than fully agree with what is said in re- 
gard to the lower part of the design of the exterior: even had the 
ground-floor been made a mere basement to the upper one, it would 
still have been quite out of keeping with the latter, had there not been 
some kind of dressings to the windows; but actually incorporated as 
it is with the rest by being included within the order, its excessive 
nakedness causes the upper windows, &c., to look as mucli too 
heavy and overloaded as the lower ones are Insiguifieant and mean, 
We are here struck by a strange incongruity and perverseness of 
taste—modern coekney or quaker-like no-style mixed up with the 
bold manner and richness affected in the Roman palaces of the 17th 
century. Even the most uneducated eye must, we think, be offended 
at the very glaring discrepaacy of parts here manifested. Accordingly 
we do not give the elevations of Goldsmiths’ Hall, that is the exterior, 
as affording a study of design which may be safely taken as an exam- 
ple by others, but merely to show what it is, and by pointing out its 
defects to warn and caution against them. 

In the interior of bis building, the architect has acquitted himself 
infinitely better, since that deserves almost unqualitied praise, not only 
on account of the genera] magnihcence and sumptuousness of its state 
apartinents, but also for an unusual degree of picturesque effect. As 
far as we are aware, the Grand Staircase has no rival in the metropo- 
lis, either in any of the Clubhouses, or any other buildings public or 
private—certainly nvt in the British Museum, where—if anywhere at 
all something approaehing to it, at least, might be expeeted. From 
the plan alone, of conrse but an imperfect idea can be formed of its 
beauty, but without a plan even eareful description, and that aided by 
a view, is not sufficiently explanatory.—And for description we will 
liere again have recourse to the writer in the London Interiars.”” 

“The entrance hall itself makes no great architectural show, it being 
treated merely as an ontcr vestibule, as which it is sufficiently spacious and 
handsome; still even here we have something to excite curiosity—a sort of 
promise of, and prelude to, still greater magnificence to come, as we catch 


1 We borrow this and some other extracts fram the letter-press to Part XXVII. of 
the “ London Interiors,” which contains views of the Grand Staircase, and the Banguet- 
ting or Livery Hall, the latter from a drawing by Mackenzie. ‘Those views, lherefore, aud 
our elevations and plan mutually aid each other in affording an adequate ides of the 
structure, both externally and internally; and hardly need we recommend the “ Landon 
Interiors” for the manner in which the literary part—if not, indeed uniformly from the 
brst, in all the later parts, heca.se our extracting so much sulficiently attests our goud 
opinion. 
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imperfect glimpses of a splendid back-ground, showing itself—we will 
hazard the bull—in lustrous dimness through the glazed oak screen 
which separates, yet without entirely disuniting, the Hall and Grand Stair- 
ease. Nothing can be better managed than this arrangement, whether as 
regards effect or convenience ; without being altogether shunt out of view 
even at first, the staircase does not come into view too soon; and the vesti- 
Unle having first to be passed, gives an idca of greater extent than if that and 
the Stairease formed a single open space. By being enclased, the latter is 
rendered infinitely more comfortable: not only draughts of air, but the noise 
attending the arrival of carriages and the setting down company, is cut off, 
and visitors can linger on the staircase in their ascent, without being exposed 
to the gaze of attendants in the hall. It certainly is a scene to linger in: 
most striking as is the coup d'eil, on first entering, and it is one of almost 
magical effect, a fresh architectural picture—a new eambination, presents 
itself at every turn of the ascent ; and as yon advance, the space shews itsel 
greater; nor is the full climax of effect gained until you have reached one of 
the side colonnades, and thence survey the full extent of the staircase from 
enil to end, across the four ranks of calumns.” 

“ Standing on this spot,” viz, at the hottom of the staircase, the writer 
goes on to remark, “ there is a striking degree both of expanse and loftiness 
over-head ; to the first of these the depth of the colonnades and upper log- 
gias contributes in no small degree, for had the design been in all other 
respects just the same, hut with only a single line of columns on each side, 
the effect would have been considerably less—different, in fact, as to kind, as 
well as to degree, and of by no means so striking and unusnal character. 
The scenie effect thus produced is considerably enhanced by the mode in 
which the light is admitted entirely from above—over the centre division, 
through three large arched windows heneath the dome, on the south, west, 
and north sides, and over each of the loggias behind the columns, through 
three compartments in the flat ceiling, filled in with diapered and stained 
glass, and therefore highly ornamental in themselves, and also tasteful novel- 
ties in design.” 

This is by no means all which is said in the way of either descrip- 
tion or comment on the subject of the Staircase, but we do not con- 
sider it necessary to quote mare, for were we to help ourselves to 
what would suit our purpose, we should reprint all that is said in 
the publication. Still we cannot refrain from taking, if not the whole, 
aconsiderable portion of what is said of the Banquetting Hall, and do 
with the less scruple, because we think that we are rather serving the 
publieation whieh we thus make use of, by making many of our readers 
now first aware of its existence. 

“On the west side, or that facing the windows, the two extreme inter- 
columns are occupied by the doors communicating with the loggias of the 
staireasc, consequently the stylobate is there of necessity interrupted : inthe 
three other intercolumns are as many full-length portraits, viz., that in the 
centre of William IV., by Sir Martin Archer Shee; to the right of him Queen 
Adelaide hy the same artist, and the other, that of her present Majesty, by 
Sir George Hayter. The north end of the room, which is that shown in our 
view, presents what is hoth a novel and characteristic feature, as well as a 
striking one in the general coup d’ceil, as seen on first entering from the op- 
posite end—namely, the large niche serving as a beaufet. This is hung with 
searlet drapery in folds, on which the light falls from above through a glazed 
semi-dome; yet, although happy in idea, this last does not produce in the 
day-time all the effect which it might have done, had that opening been 
filled with warm amber-coloured glass. The appearance, however, is most 
superh of an evening when, on the occasion of a hanquet, this recess is decked 
out with what has been ealled ‘the very best edition of Goldsmith's Works’ 
—the Company's magnificent array of plate, rendered still more dazzlingly 
splendid by the intense lustre poured full upon it, by lights which themselves 
are not seen by the spectator. 

“Turning now in the opposite direction, to the south end of the room, our 
admiration abates very considerably, for that is so different in design and 
character from all the rest, as not ta seem to belong to it. Here we behold 
an oak screen, with Corinthian columns and pilasters, over which is an open 
gallery: the order, indeed, is the same, hut af very different material and 
colour, and being of one uniform colour thronghout, this screen contrasts far 
more strongly than agreeably with the scagliola columns along the sides of 
the room. The general design or ordanance of the room is, hesides, dis- 
turbed by it, as its order is upon a smaller scale, and quite unconnected with 
the larger one. This screen carries a quaint old-fashioned look, expressive 
enough of olden times and civic customs, yet ill assorting with the more re- 
fined and elaborate splendour of the room. We do aot, however, at all attri- 
bute it to the architect’s own taste, but suppose that it was forced upon him 
as a point of etiqnette.” 

It must be confessed that the oak sereen mars the general design of 
this noble room. Far better would it have been had the order, and 
the screen formed by filling up the lower part of the intercolumns to 
the same height as the present screen, leaving the upper parts and the 
capitals of the columns, insulated, whieh while it would not have been 
attended with any inconvenience as regards the musie gallery over the 
screen, would have been a decided and very great improvement in 
respect to uniformity and beauty of ensemble, At present the screen 
has too mach the look of not belonging tv the rest, but of being built 
up into the room; and the gallery over it, too much like an awkward 
and unsightly gap in the design, 22 


OBSERVATIONS ON ARCHITECTS AND ARCHITECTURE. 
By Henry Furton, M.D. 
No. II. 


It must be stated, although it is with grief 1 do so, yet withont the 
fear of contradiction, that the state of architecture is far behind that 
of all the other branches of science and art. With us, its character, 
without possessing anything noble, is almost degraded into the mere 
art or trade of building. Some architects, fearful it may be of expos- 
ing their own ignorance, discourage the attempts of amateurs to raise 
the character of the art, when these latter endeavour to do so by 
urging the necessity for a more extensive knowledge of its principles, 
and a closer adherence to the best examples of antiquity ; but, instead 
of their being hailed as auxiliaries, they are stigmatised, or at least 
treated, as intermeddlers and idlers. To prove that a lamentable state 
of ignorance with respect to nseful knowledge prevails, we need only 
refer to Professor Donaldson’s exposé of the circumstances attending 
the election of an assistant surveyor for the Westminster Commission 
of Sewers: out of thirty-three candidates who were to be submitted 
to an examination, six only were selected as competent to go to the 
election, all of whom were engineers; indeed, it would almost appear 
that the architects feeling their own incapacity had bolted on reading 
the paper containing the proposed questions. The publicity of such 
a circumstance as this, ought to excite the landable emulation of the 
profession ; and although it would be unfair to jndge of a whole pro- 
fession from the deficiency of a few individuals, yet unhappily it may 
be bronght in aid to support a generally received opinion that the 
architectural profession is behind most others in the acquirements of 
both general and the bigher walks of professional knowledge. Of 
course, ıt must be admitted, even by those inimical to the art, (if such 
indeed there be,) that to this observation there are some bright excep- 
tions—to such I would now address myself, and beg of them to put 
their shoulders to the wheel and extricate the good machine ont of 
the mire, into which the incapacity of some, and the apathy of others, 
have suffered it to sink. 

That the acquirements of our modern architects, in the merely me- 
chanical branches of the art, are respectable, I fully admit; the pres- 
sure from the builders sufficiently secures that; and if the latter class 
saw, or could persuade others to see, that those who assumed the 
station of directors had no superior qualification to fit them for the 
office, they would soon throw off all subjection: of this propensity 
there is a striking example in another profession, which in many in- 
stances las been too successful. ‘Then to mend matters, Mr. Gwilt 
(of whom more anon) has made an attack on amateurs, who would 
naturally be your allies, a force by no means so contemptible as he 
supposes, a force though small in number they may be, yet possessed 
of some of the material requisite for snch a contest; that amateurs 
can write, and write well, I may mention Dallaway, Hope, Willis, 
Whewell, and other “literary idlers of both Universities 7'—that 
amatenrs can design, I may mention Lord Burlington, and the Noble 
President of the British Institute, although, from what I have seen of 
the former, and have heard of the latter, 1 cannot mention either with 
much pride, but within these few days I have seen a composition of a 
non-professional, which I much daubt if there be many architects 
amongst ns who could equal it for the chasteness, simplicity and har- 
mony which un ornate design should possess. Go to the Hall of 
Commerce and see what I mean, it is in the immediate vicinity of the 
Bank of Eugland and the Royal Exchange, both of which buildings 
probably cost thousands for the hundreds expended on the former, and 
yet we have in it what we may in vain look for iu the others. It is 
true Mr. Moxhay has hung a solitary effigy of a cocked hat above the 
door, apparently in compliance with the Palladian predilections of the 
profession; if he will take this away, he will remove all that marsa 
very creditable design. 1 understand that the Noble President's de- 
sign, before alluded to, is a Louis Quatorze castle, if so, his Lordship 
shews great good sense in resisting the solicitations of those friends ($) 
who have recommended its publication. 

Architects should be more communicative, they must not be so shy in 
writing, but let them in every way support their own journal, and 
through it, as the best medium of communication, improve, guide and 
direct the public taste, so as to enable the uninitiated to discriminate. 
It is a thing much to be wished for that the profession would avail 
themselves of such a vehicle more than they appear to do. A subject 
most nseful and improving in itself, may not admit of being elongated 
into a book, yet may make a good paper ina scientific journal, and in 
such a furin be more extensively read and canvassed. Perhaps it may 
be said that architecture is not a liberal profession, if so, the sooner it 
ecomes one the better, otherwise it must be a mere trade. I do not 
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want books or papers written with the title of “Every Man his own 
Architect,” I only want treatises to direct the taste of the public, not 
their trowels; if architects will do this, then their owa acquirements 
mnst keep pace with the improvement they desire to effect in others, 
which in itself must lead to an advancement of the art far more hene- 
ficial than wasting time in dreaming over “a collection of all the edi- 
tions of Vitruvins,” or writing works which ought to be placed in the 
“ index expurgatorius,” alluded to in Observations No. 9. : 

Il. Some time ago a writer in the Foreign Quarterly Review be- 
stowed some praise on the naissant taste for the revival of architec- 
ture in Germany; no sooner does this meet the eye of Mr. Gwilt than 
he rushes into print, and fulminates against “amateurs and literary 
idlers,” on the supposition that the article in question was the offspring 
of a non-professional pen. lo taking up an offensive position against 
these intermeddlers, Mr. Gwilt serms to have totally overlooked in a 
military point of view, the necessity for taking care that his own lines 
should be capable of being defended, in case of an attack, even from 
so humble an assailant as the writer of these observations. At the 
end of the article given at page 139 of this volume, a question is put 
to Mr. Gwilt, which he has not answered, it may therefore be inter- 
preted to mean that he cannot, answer the question; and so let him 
rest; “York Stairs” will do for his monument, but when next he ad- 
vances to attack “mere amateurs” let him recollect that he has left 
one unanswered behind. In speakicg of monuments, let me beg Mr. 
Gwilt’s pardon whilst I digress to remark the omission of a writer ip 
alate number of this journal on that subject, namely the outrageous 
violation of propriety in putting the pro Cristo insignia of martyrdom 
on Johnson's monument in St. Paul's; as well might a cross-legged 
effigy be placed on the tomb of some knight-errant who, under the 
guidance of a second Peter the Hermit, had engaged in a crusade to 
drive amateurs out of the would-be preserved field of architectural 
knowledge. Certainly the Dean and Chapter of Westminster might 
have admitted the statue of Lord Byron with more propriety than 
their brethren of the other Chapter did this—as to Byron, his genius 
is above all defence, some of his errant writings below it; let us, in 
charity, whilst we admire and do honour to the one, pity and regret, 
but not magnify, the others. 

Ill. “Architecture” occupies a very respectable portion of the cata- 
logue of the present exhibition at the Royal Academy, namely, from 
number 1046 to 1264, thus we ought to have no lessthan 218 archi- 
tectural designs; but what is the fact of those which have any thing to 
do with the art, there is not more-than one fourth of that number. 
The first exhibit under the head of “ Architecture” is the portrait of 
a General Officer, which has nothing to do with the art except having 
a cocked hat, which may he considered by some as a model tor a win- 
dow pediment, and the last isa portrait in wax of a lady deceased, 
who may have worn a pulvinato, such as we see represented above 
the windows of the Reform Club; in fact there is only a spriakliog of 
strictly architectural designs, aad the greater part ofthese would have 
been better at home. We are favoured witha design by Mr. Pap- 
worth, for a collegiate edifice. He has shewn in this, by his broken 
entablatures and non-supporting columns, an inveterate leaning to the 
Palladian school, and by leaving the columns unfluted (even in a fancy 
design), a total want of perception of the beautiful in architectural 
composition. It will answer very well, however, as it stands, for a 
chateau en Espagne. Another design is a proposed, or as I rather hope 
only a supposed, addition to the Banqueting House at Whitehall, by 
Messrs. Wyatt and Brandon. Inigo Jones design is bad enough, and 
his architectural sins numerous enough, but in the supposed addition 
they are not only perpetuated, but others are committed from which 
the Banqueting house is free, namely, broken horizontal cornices and 
a window like that of the East end of St. Martin’s Church and the one 
in the Gresham Club, spoken of at page 98 of this volume. If 1 err 
in condemning this description of window, at least I err in good com- 
pany; Professor Hosking, in his excellent treatise, says—* The large 
circular headed with two conjoined smaller rectangular windo ws found 
in the later works of the Itatian school, and called Venetian’ is radi- 
cally inelegant.” Mr. Barry's views of the New Houses of Parliament 
are by far the best designs exhibited, and on the Palace of Westmin- 
ster he may base his claims for fame; but we regret to see in the 
edifice itself, that in neither his pointed nor fonr centered arches has 
he chosen the most pleasing forms; the former are generally too obtuse 
and the latter not flat enongh; the finials on the minarets are, to onr 
eyes, rather too much Byzantine, and not the light rial things which 
should accompany the pointed style. The machicolated attic of the 
interior court is rather heavy ; we mention what strikes us as defects, 
a of the building itself must be seen to be rightly appre- 
ciated. 

IV. The Irish Institute of Architects has taken a step in advance 
of the British; on the 28th ult. Sir Richard Morrison, the Vice Presi- 
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dent, delivered a lecture ' as it was called, but which was rather an 
oration in praise of the art, and indeed with a little variation of names 
it would answer equally well for an oration in praise of any thing else. 
It had little which was peculiarly applicable to the art, not a single 
drawing nor model was exhibited. Many things were stated which 
were perfectly true, but nothing that was at all new; and we much 
doubt if any of the small, but respectable and attentive, audience have 
been more fortunate than ourselves in carrying away a single new idea 
on the subject. It put me in mind of the late Lord Castlereagh’s 
speeches in the House of Commons, all he said appeared to be to the 
purpose, but the moment he ceased speaking it was impossible to re- 
collect any thing that he had said. Still the Vice President is en- 
titled to the thanks of the public and the profession for breaking the 
ice, and setting an example which he intimated would be followed up 
by others of the Institute. The only point at all forcibly urged (and 
with which we fully agree), was that proper edifices could only be 
built by properly qualified persons, and that it was not proper to put 
architects’ plans into the hands of builders. He also stated “that a 
tew but surpassingly beautiful edifices have been erected in Dublin,” 
but to our great regret omitted to mention where we could find them 
out. A high encomium was passed on the late President Lord Vesey 
Fitzgerald, but we do not recollect any mention being made of our 
own proper exertions to bring into notice the beautiful facade of his 
Lordship’s Antrim house, see page 97 of this volume. 


Clonmore, Dublin, 
July, 1844, 


x A copy of the oration has come into our poasession, which we have given in another 
part of the Jonrnal, 


ON THE GENERAL PRINCIPLE OF ROTARY ENGINES. 


THERE has been a prevalent opinion from the time of Watt to the 
present, that if any grand improvement of steam engines be intro- 
duced, it will be effected by causing the steam pressure to produce 
rotatory motion immediaicly without the intervention of a crank. This 
Opinion has however received great discouragement from the high 
authority of Tredgold, and in his condemnation of rotatory engines, 
he has committed in one instance, snch an important error in mechani- 
cal principles, that attention ought to be called to it. 

Throughout his great work on tlie steam engine, Tredgold excuses 
his brevity in noticing various rotatury engines on the score of prac- 
tical objections, such as leakage, friction, and the difficulties of con- 
struction, Not content however with these praclical objections, he 
attempts to prove theoretical objections also; these are now to be 
considered—of the practical objections no more need be said at pre- 
sent, than that he seems to have overrated them, owing to his sup- 
posed discovery of an error in the first principles of rotatory engines, 
and that his objections after all can only extend to those rotatory en- 
gines known and examined by himself. It seems impossible for him 
or any one else to predicate a prior? practical objections to an nnex- 
amined engine. The same objections have been made long ago to 
reciprocal engines, and arguing abstractedly, there is no reason on 
earth for assigning greater difficulties to rotatory than reciprocating 
engines. With regard to the practical difficulties, then, experience 
can alone guide us; all we can safely say is, that in all rotatory en- 
gines hitherio koown, great practical difficulties do exist: this does 
not affect future discoveries. 

With regard however to Tredgold’s theo- 
retical objections, something more may be 
said; because if those objections were cor- 
rect, they would affect not only all present, 

= but also all future constructions. His ob- 

jection, which is not expressed very clearly, 

is this—“ The pressure on an inch at the 

most distant part C, from the centre of mo- 

tion is the same as the pressure on an inch 

at the part E nearest that centre. But since 

the piston is constrained to move in a circle, 

the effects of these equal pressures are as their distances from the 

centre of motion, and limited by the effect of the pressure at the most 

distant part C. Ifthe centre of curvature were nearer the side of the 

vessel, the effect at E would be less. Therefore the effect of the 

pressure to prodnce motion is less than ina straight vessel having the 

same base; and if the bases be the same, the space the pressure acts 

through will be as the quantity of steam, consequently the quantity of 

steam being equal the power of rotatory action, will be less than that 
of rectilineal action.” P. 158, sec. IV. 

He then proceeds with an analytical investigation, and concludes 
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the power in the rectilineal engine to be greater than that in the rota- 
tory; his reasoning is however vicious in principle. 

This error in the analytical investigation cannot be hetter explained 
than in the words of his own Editor Woodhouse, whose observation, 
being among the errata of the work, has frequently been overlooked. 
“Tredgold has here made use of the moment of the pressure of the 
steam, instead of the actual pressure on the parts. The force at the 
distance z from Eis fy, dx, which multiplied into 2 q (r 4-2), the 
space described, gives 2f x y d æ (r +2); and the integrate is fm a y 
(2 r+ a), the power expended at each revolution. It is hence plain 
that no power is lest, the factor  @ y (2 r -+ a) being the volume of 
steam employed at the pressure /, ris the distance D E, y the -breadth 
of the piston, f the pressure on a square inch. 

The above calculation by Woodhouse, shows the quantities of power 
exerted by equal quantities of steam are the same in rotatory and re- 
ciprocating engines. To understand the important error of Tredgold, 
it may be observed that the “ moment of pressure,” is “ the pressure 
multiplied by the length of leverage by which it acts,” and this quan- 
tity ‘fredgold has mistaken for the pressure itself. To explain, 
without mathematical reasoning, we must consider what is meant by 
the phrase “loss of power.’ It does not mean that of pistons of equal 
size, the reciprocating piston will produce most force. This is not 
the question—it is rather whether, when equal quantities of s/eam are 
employed, the reciprocating engine has most force. This distinction, 
simple as it is, explains the whole difficulty. ‘The pressure on an inch 
at E in the above figure, has certainly less force than pressure on an 
inch at C, and if E were very near the centre D, the pressure at E 
would produce scarcely any effect whatever. To compensate this, 
however, the parts at E describe less space in their revolution than 
those at C, and consequently require less steam. And it is found by 
mathematical investigation that this compensation is so exact, that 
where equal quantities of steam are employed, the force is exactly the 
same in both kinds of engines; in fact this conclusion might have 
been suspected beforehand, by considering that if power were lost, it 
must have expeuded itself somewhere, and this could only be by one 
of these two ways—either by the escape of the steam, or by its being 
employed to produce motion in something else besides the piston— 
both which suppositions arc excluded from the investigation. 

There is however another way of viewing the matter in which there 
is a positive gain of power an the rotatory system. It is known that 
in all reciprocating engines the number of strokes per minute is 
limited, and the larger the piston, the greater the difficulty of increas- 
ing the number of strokes. This arises from the momentum acquired 
by the piston’s motion in one direction having to be destroyed before 
it can return. The direction of the motion is constantly changing, and 
it is obviously more difficult to make a large body move wp and down 
rapidly, than continue the motion always in one direction. Hence 
arises the well-known contrivance of cutting off the steam before the 
stroke is completed: if the pressure were not stopped, the piston 
must violently strain the connecting crank, or must be met by a great 
pressure of steam on the side opposite. Now althongh by cutting 
olf the steam, no power in one sense is lost, becanse no steam is lost, 
still there is a loss of zime, owing to the steam being unemployed 
during part of the stroke, and the rapidity of the engine is conse- 
quently limited. In a rotatory engine however, the motion would be 
always in one direction, and would be constantly accelerated by the 
steam. 

There are other advantages which may be expected from a practi- 
cable rotatory engine. lt may be concluded from these already pa- 
tented, that such an engine would have little external machinery, that 
is, all the moving parts would be contained in the steam chamber con- 
taining the piston. Hence might be expected these immense advan- 
tages—the great diminution of the weight and bulk of the engine— 
and consequent on the simplicity of the mechanism would be the 
facility of making it, and the diminution of the danger of gettiog out 
of repair. 

Whien the great desideratum ofa practicable rotatory engine has 
been accomplished, a new era in the history of the steam engine must 
commence. Correct theoretical principles must prevail when the 
practicat difficulties have been overcome. That there are no theore- 
tical disadvantages may be mathematically demonstrated—of the 
practical difficulties it is illogical to predicate generally. It is a com- 
mon custom to do so, because rotatory engines already tried have 
failed. But until some proof can he shown of the necessary difficulties 
of the rotatory principles, this condemnation must be considered an 
unreasonable generalization, There were full as many in the way of 
reciprocating engines, but the perseverance of Watt did that for re- 
moving the practical difficulty which his genius did for removiog the 
theoretical. H. C. 
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THE WESTMINSTER HALL EXHIBITION. 


Wiruin the last month has been opened at Westminster Hall, the 
exhibition of fresco painting and sculpture for the decoration of the 
New Parliamentary Palace; the frescos being an extension of the 
cartoon competition, the sculpture a primary competition. If opinions 
were very various at to the merits of the cartoons, still more discord- 
ant are those with regard to the frescos, though when carefully exa- 
mined they all show the same real result. The large artistic faction, 
attached to oil and water colour, unwilling, often unable, to try a new 
medium, have been consistent in decrying fresco and those who have 
the courage to practice it. Many eritics and connaissenrs of extensive 
learning, well acquainted with the fine works of the great fresco mas- 
ters of antiquity, have determined to gage the exhibitors by the 
standard of Michael Angelo and Raffaelle, and to denounce it if, as 
was sure to happen, it did not in merit come up to the limit so as- 
signed. These parties too have in many cases vehement prejudices in 
in favour of oil, and strong misgivings as to the genius and capahili- 
ties of English art, being generally /awdatores tempora acli, and pre- 
pared to maintain the supremacy of old masters, because old masters. 
There are others again who without any pretension to knowledge of 
art will, more vulgari, apply their noses to the frescos, and finding 
they have often a coarse plaster surface, pronounce instant condemna- 
tion. Hence it was a matter of course if there were strong denuncia- 
tions of the trashy character of the cartoons, the condemnations of the 
present exhibition would be loud and deep. ‘This, however, as we 
have before intimated, does not disturb the real conclusion. It must 
be palpable to the least reflecting that in a country where historic art 
was uncultivated, and the manipulation of fresco universally unknown, 
no immediate exhibition could result in the production of master- 
pieces, neither was it contemplated by the Commission of Fine Arts. 
The best that could result, and what has resulted has been to show 
the capabilities of English artists for learning, and to show what they 
can do with the benefit of time, practice and opportunity. These are 
exhibitions not to be judged by their immediate effect, but by their 
ultimate tendency, and it is plain it can be but justice tn award to 
them praise or blame in coniormity with the circumstances. Hence 
while those who had fixed too high a standard of comparison have 
pronounced condemnation so decided, others not less tutimate with 
art, not less learved in its traditions, or less conversant with its works, 
bave espressed their extreme contentmevt and their great thankful- 
ness, that such and so much talent is to be found in the country, capa- 
ble of making such progress in so short a time, and of doing the 
greatest honour to the country and themselves in the future. This 
too is the feeling of the members of the commission, men who have 
had to contend with all the prejudices of their own predilections and 
with the insinuations of their artistic associates and counsellors, mak- 
ing them in the first instance unwilling and mistrustful ministers of 
the public voice, but now feeling more confidence at every step, and 
more satisfaction at the gratifying results of their proceedings. The 
whole affair has been an attempt to make out a case for the employ- 
ment of art and English artists—the exhibitions have been virtually 
legal pleadings to show canse why such a rule should be granted by 
the supreme authorities, and it is evident with success. 

When it is considered that the members of the Royal Academy, 
those by their talents and position at the head of art, have, with about 
half-a-dozen exceptions, held back from this competition frem motives 
which do little credit to them, and are an insult to the country, it is 
naturally to be expected that the talent available for a competition 
will be much restricted in number, while with regard to sculpture an 
unfortunate indulgence bas tended very much to reduce its character. 
With a view to diminish the labonr and expense of those senlptars 
who might compete, works were allowed to be exhibited, which had 
been executed within five years prio: to May in last year. The effect 
of this has been not to relieve the poorer artists, but prevent artists 
of eminence having capacions studios from sending in original works 
of importance, while it has filled the hall with nymphs sleeping, boys 
bathing, Greek, Roman and other gods and saints, which are not pro- 
per subjects for the place of meeting of the imperial English legisla- 
ture. Artists are, as it is, little enough disposed to execute works of 
high character, calling forth the resources of intellect, so that instead 
of encouragement being given in their usual meretricious pursuits, 
every care should have been taken to exclude those whose works 
showed want of sympathy with the noble purposes, to which art is 
called upon to apply itself, in that edifice. Two things should be 
strongly enforced, the selection of a suitable subject and its proper 
treatment, or if we are to judge from what we now see, the most aw- 
ful perpetrations of ignorance will disgrace that very cradle of our 
history and liberty, an English House of Parliamevt. To pass over 
Boadicea and the Britons being represented as Romans, Greeks or 
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English instead of Celts, King Alfred with the countenance of an 
Athenian or a Jew, and Jews with English features, there are nome- 
rous works strikingly inappropriate. Beatrice Cenci meditating the 
murder of her father, a Roman Contadina, Recollections of Naples, a 
Bacchante, a wounded Greek, Kilchurn Castle, are withYmany others 
equally irrelevant in character to be found among the frescos. There 
are also numerous scripture pieces, the relevancy of which to the Eng- 
lish constitution, may very well be questioned. What principle of 
English law, administration or glory, is illustrated by Samson slaying 
Philistines with the jawbone of an ass, we cannot{conceive, neither do 
we find greater appropriateness in its courtiers. We question too the 
propriety of such works as the deeds of Cassivelaunus, Boadicea or 
Caractacus, because they have nothing to do with the national history, 
however rightly they would be introduced in an illustration of local 
history. IF we rightly comprehend the subject, the Palace of West- 
ininster, the seat of the Imperial Legislature, is to be appropriately 
decorated in accordance with its history, its character and its func- 
tions. Ancillary to these are decorations illustrative of the national 
glory as expressed in deeds of arms, the works of poets and authors, 
the discoveries of philosophers, and the inventions of mechanics. The 
functions and actions of individual members of the legislature, how- 
ever trivial, may in this case be appropriately represented, while 
many important local actions mnst be excluded. While the pageants 
and personal deeds of Kings of England and Scotland, make legitimate 
pictnres, the deeds of King Cassivelaun, Vortigern, Brian Boru, or 
Llewellyn, are strictly inappropriate. Thus too we may admit a 
Council of Ancient Germans as exhibiting the germ of English liberty, 
while the councils and legislative bodies of Ancient Britons and 
Trish, as having uo connection with the constitution and no influence 
upon it, would only suggest solecisms and anachronisms. Strictly 
speaking the conquests of Ireland and Wales would be appropriate 
constitutional subjects, but a feeling of delicacy would suggest the 
exclusion of such. We think it necessary to make these remarks, as 
artists generally show such deplorable ignorance of the natioaal his- 
tory, and particularly of its constitutional bearings, hence such lament- 
able nonsense, as a ‘Council of Ancient Britons, Nucleus of the Bri- 
tish Parliament,” in which an artist of merit has completely wasted 
his time. No student, however careless, of Hallam or Palgrave, could 
make such a deplorable blunder, and indeed a third form boy at any 
public school would be justly flogged for such disregard of the pages 
of Cesar and Tacitus, which so vividly depict the ancient nations of 
Northern Europe. How different on the other hand is Martin’s noble 
cartoon, the Trial of Canute, where we are reminded by the vivid, 
truthful and able delineation of the scene that nearly a thousand years 
ago, that palladium of our liberties, trial by jury, was in existence, 
and that it even then constituted a tribunal, which kings and people 
honoured. This is a true and great constitutional lesson, replete with 
interest of the highest character, and one which would speak with 
equal effect to all ranks, in future ages as in the present. 

Having made these preliminary remarks, we must avow onr con- 
viction that an exhibition las never been seen in this country showing 
greater genius or finer works than the one now in question, and we 
have little fear of its heing adequately appreciated by the public at 
large. Whatever indeed may have been the character of the works, 
the Westminster Hall exhibitions constitute an era in art, having done 
more to instruct the public, than we are sorry to say the Royal Aca- 
demy has done since its foundation, and proving the utility and ne- 
cessity of opening to the public annual free exhibition of works of 
poen art. We now proceed to the examination of the individual 
works, 
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No. Iis an encounter between Cesar and Cassivelaunus by Henry 
Mellivg, a cartoon, because cartoons are allowed to accompany speci- 
mens of fresco. The subject is scarcely a proper one, but its treat- 
ment shows a good deal of ability, though marred by confusion and ex- 
travagance. Mr. Melling’s Britons have aquiline noses, which we 
believe is not a common thing in the Vale of Llangollen or the regions 
of Vannes. 

David Scott of the R.S.A. has a fresco No. 2, called Guards ona 
Battlement, which exhibits the shoulders of one figure and the legs 
of another. This we consider a defective arrangement, and we are 
sorry we cannot say more of it. 

No. 3 is Boadicea leading her troops against the Romans, a cartnon. 
Here is a good deal uf care, though the style is harsh. Boadicea is 
represented with a plaid. Now, although some few individuals may 
countenance this, there appears no reason to suppose that the vary- 
coloured garment of Boadicea was a plaid, or that any other members 
of the Celtic race ever wore it beyond its present wearers, if it be not 
indeed, comparatively speaking, a modern invention. 
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No. 4, a fresco, is the Accusation of Susanna, by Robinson Elhott, 
perhaps illustrative of English trial by jury, or a special jury in a crim. 
con. case. It has some fair design, but is a bad fresco, being in single 
layers of colour, tooking unfinished, with large masses of raw colour. 

No. 5, a fresco, by the elder Aglio, one of the earliest practitioners 
of fresco in this country, is a Representation of the Bay of Naples, 
showing great capabilities in fresco for landscape and perspective. 

Law and its Attributes, No. 6, by S. Bendixen, is executed after a 
method invented by the artist. This, like No. 31, is violetty, or rather 
of a plum bloom tone, but clean, and showing apparent care in hand- 
ling. The figure, however, is not Law but Meekness. ; 

A very curious work is No.7, by Ford Madox Brown. It is a 
cartoon of the Body of King Harold brought to William the Norman 
after the Battle of Hastings. There is some able grouping, some good 
drawing, but after French masters, and there is a demoniacal grin on 
most of the countenances wbich mars what might otherwise be a good 
work. From a misrepresentation of a passage in Thierry, William is 
represented with two great human thigh-bones suspended round his 
neck, although it must have been tolerably apparent to the artist, that 
it was impossible for the Duke to move about on horseback with such 
a Cossack decoration. The figure of King Harold is too old, while 
the mouths of all the figures are wide open. The coloured sketch 
No. 8, has the same disagreeable effect of colour which the cartoon 
has in design. 

9, Prayer, by John Calcott Horsley, the horder by Owen Jones, and 
the border is the best. This is a decent work inthe Wordsworth and 
Rogers vein, and by a favoured artist, who received on the previous 
oceasion a £200 premium, in our opinion equally ill-deserved as the 
commission he has now obtained. 

10, Beatrice Cenci, said to be meditating the death of ler father, 
but that is doubtful. John Zephaniah Bell was a two hundred pound 
prize man. Toour simple eyes, this prize fresco is raw and unfinished, 
badly designed and badly executed. 

No. 11. Two Heads, by John Martin, fresco, is sketchy, but has 
more feeling and ability than its two neighbours, and raises our esti- 
mate of Mr. Martin’s capabilities. We wish he would, regardless of 
tbe neglect he has on the present occasion felt, devote himself to his- 
torical art. i 

No, 12. Fair Rosamond, by Edward Corbould, fresco, the frame by 
Simpson, in the Strand. This is tame and the colouring wants breadth, 
while the subject shows how well the artist understands what is due 
to the dignity of the country. The frame is good. 

No. 13. An Act of Mercy, by William Riviere, fresco, poor, coarse, 
and brown, the hair tike mops. 

No. 14. A study in oil for fresco, by E. Butler Morris, the Over- 
throw of the Druids, has much gesture and grimace, is tame and tells 
no story. 

No. 15, is a cartoon from Milton, by G. Page, in which a number 
of queer, strange-looking animals are huddled together, one of them 
a caricature of the Apollo Belvidere. The principal figure looks as 
if he had just been whipped and was sqnalling after it. 

No. 16, by Ambrosioi Jerome, and 17, by James Archer, both frescos, 
have no adequate subject, and if not sunk in the depths of ignorance, 
have few merits to attract attention, though there is much bright 
colouring. The latter artist may do in time. 

No. 18. Boadicea, a fresco, by Henry Warren, the President of the 
New Society of Painters in Water Colours, is a great stark staring 
woman with her mouth open. 

The study in oil, No. 19, by E. Butler Morris, Discovering the body 
of King Harold, is a much better work and subject than No. 14. 

A Bacchante, by Jones Barker, fresco, 20, has bright colouring. 
No. 22. A Girl reading, the same. 

The cartoon from the Tempest, by Salter, 21, shows some excellent 
drawing. 

No, 238, is a Study on Fresco, by Augustine Aglio, jun. It has a 
good deal of merit, but the figure wants interest. 

William Edward Frost received a premium of 100 guineas last year. 
His fresco of Samson slaying a Philistine, No. 24, shows Samson as a 
jeune extravagant. The figures all brown. We must not, however, 
depreciate it too much, for it is has merits above many of its com- 
peers. 

No. 25, is an oil painting by William Riviere. Council of Ancient 
Britons. Nuclens of the British Parliament. We have pointed out 
the nonsense of tbis; however, there is very good grouping and the 
arrangement excellent; as if, nevertheless, to show a disregard of 
everything appropriate, a beautiful English boy is represented ina 
corner of the picture. 

The drawing and figures in the cartoon 26, by Joseph West, are 
French. lt is Margaret of Anjou protected by the Robber in the 
Wood. It has considerable merit. 
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Alfred the Great, 27, is a piece of decoration. 

A wounded Greek, by Stephanoff, 28, is a piece of this artist’s dan- 
dyism. We were not over impressed with the treatment of the car- 
tvon for which he received one of the £100 additional premiums, nor 
are we more so with the fresco, which is danby. 

A fresco, 29, the Combat, by Charles Hancock, has some good 
horses, but the artist, to avoid making mistakes in his human figures, 
has cased them in armour. 

The Signing of Magna Charta is a cartoon, said to be by Douglas 
Guest. To avoid doing dishonour to an artist once respectable we 
shall say no more. 

S. Bendixen’s other work is Peace receiving a wreath of Flowers, 
which is rather a better work than No. 6, but in the same style and 
tone. To our mind, Peace seems turning round the wreath on her 
finger, as jugglers do plates. The figure, though pleasing, wants 
dignity. 

The fresco, 32, of the subject No. 19, is very fair, but wants finish. 

No. 33. King Henry, is nothing, if not raw. 

No. 34, the Empress Agerippina interceding on behalf of the 
Family of Caractacus, is only part of a fresco, which is to be re- 
gretted, us the artist, Charles Lucy, shews himself capable of grappling 
with his subject and his tools. ‘fo our mind Agrippina was never so 
brown. 

The cartoon, 35, by Harold John Stanley, Alfred compiling his Laws, 
is one of the few appropriate subjects, and the artist deserves much 
credit for the very great attention he has shown to the details, and to 
the drawing. The fresco 36 is, however, weak. 

Mr. Hart's Head of David, in fresco, 37, is one of the finest works 
in the exhibition, and in our mind entitled the artist to have been 
among the six selected, instead of some of the favoured. lt isa work 
which justly excites admiration. 

The Golden Age, 38, a fresco, is better than 28, but still it suggests 
the idea of a sitting room or a lady’s boudoir. 

The Trial of Canute, a cartoon, by John Martin, No. 39, is the next 
work. It details the cirenmstance of King Canute the Great having 
in a fit of intemperance slain a soldier, when descending from the 
throne, he insisted on being tried and punished for the offence. This 
subject is a fine one, and is carefully carried out. The composition 
is replete with interest, though of a subdued and solemn character. 
The large expanse of vaulting overhead may perbaps be objected to 
as giving a nakedness to that part of the design, though contributing 
to the serenity and imposing effect of the whole. ‘This is a work 
which, for research and originality of subject, is entitled to great ap- 

lause. 

The Study of a Head, by R. W. Buss, a fresco, 40, shows the artist 
in a mnch higher strain of art tban he has hitherto practised. We 
hope he will follow up the career so ably begun. 

Kilchurn Castle, in Scotland, No. 4], is a fine landscape in fresco. 

The next number is attached to a daub. 

No. 43 is unimportant. No. 44 is best adapted for a public house, 
for which we suppose it is ultimately destined. 

No. 45, 46, 48 and 49 are by Armitage, one of the competitors of last 
year, who received the premium of £300 for the cartoon of Cesar’s In- 
vasion of Britain. The cartoon of Oolielia treats execllently, with 
originality and with feeling, a hacknied subject. 1t must, however, be 
carefully looked at to be appreciated, when the arrangement of the lights 
and disposition of the figure can hardly fail to meet with approval. The 
encaustic painting of The Fates, is one of the gems of the exhibition. 
It is a grand subject, in which dignity is maintained, and the realms 
of imagination entered without the truthfulness of those of nature 
being impaired. The execution is good. The two studies in fresco 
sbow boldness in treatment and firmness of hand, and are also in the 
class of superior works, though possessing some palpable faults. 
Armitage is an artist whom we have gained by these competitions. 

The cartoon, 47, by Stephanoff, is the Death of Wat Tyler, treated 
in holiday style. 

The fresco of King Alfred, by H. C. Selons, 50, has some merit but 
is wanting in firmness, drawing and study. 

No. 51. Redgrave’s Loyalty, a fresco. Catherine Douglas barring 
the door with her arm to withstand the assassins of James the First 
of Scotland, is a subject difficult to be treated, but which Mr. Red- 
grave has done himself much honour in mastering. While the paint- 
ing powerfully arrests public attention, we are glad to see that its 
artist has been selected as one of the six artists for the House of Lords. 

The Throne of Intellect, Nos. 52, 54, and 55, by W. C Thomas, is 
undoubtedly a fine composition, but suggests to our minds the idea of 
imitation from the works of Raffaclle. We recognize the ability of 
the artist, but we are not quite inclined to approve his selection as 
one of the six. 

No. 53. The meeting of Jacob and Rachel, by C. W. Cope, has 
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placed its artist among the six selected. It isa work the merit of 
which is incontestible, and which forms with the Fates of Armitage 
and the Loyalty of Redgrave the trio of leading works. Particular 
criticism is unnecessary. 

No. 54. The Death of Abel, by Marshall Claxton, £100 additional 
premium man of last year, has some good foreshortening but wants 
interest and effect. His other fresco, 59, the building of Oxford Uni- 
versity, exhibits figures too brown, and a want of shades, but relieved 
by vigour and simplicity. 

Salter’s Study, 21, is not worth much. 

_No. 58, The Battle of Bosworth Field, by Alex. Blaikley, is hack- 
nied, and wants interest, but it is a fair cartoon for superticial decoration. 
_ No. 60. The Parting of Sir Thomas More and his Daughter, a 
fresco, by S. A. Hart, is one of the fine works, but has scarcely reached 
the intensity of the subject. 

Wat Tyler, No. 61, by W. B. Spence, is one of a common run of 
cartoons, an indifferent subject, some tolerably drawn fignres, and a 
decent allowance of extravagance. 

John Bridges, who gained a £100 premium last year, has a fresco 
which is to be classed with the superior works. It is Milton dicta- 
ting to his Daughters, 62. It does not, however, carry out the sub- 
Ject to its best. 

Peace, a fresco, by J. C. Horsley, one of the selected, has the 
merits aod defects of No. 63. 

The Death of St. Thomas à Becket, 64 and 67, bv John Cross, we 
also mark as a good work. The figure of the archbishop is imposing. 

No. 65 we may safely pass by. 

No. 66, by William Dyce, is a fresco representing two heads, a 
work conceived in the antique style, but destitute of the antique spirit. 
We are assured the Commissioners mnst have been rather dazzled by 
prepossessions to place Mr. Dyce among the six selected. 

E, T. Parris last year reccived a preminm of 100}. We confess 
we are surprized after his long practice at finding no better work 
than his King John, No. 68. This may be very useful as showing 
how gandy fresco can be made, and is a good work of the class, but 
then the class is meretricious, King John here beats King Solomon 
or King George the Fourth, in all Lis glory of purple, crimson and gold. 

H. ale Townsend, who received a 200/. premium last year, has sus- 
tained his reputation by his Puck’s Mission, No. 69, one of the best 
works in the room. 

We have some respect for the Messrs. Foggo, so we shall allow our 
Perel feelings to weigh down our strong objections to Nos. 70, 71, 
and 72. 

The remarks we before applied to Mr. Buss are equally justified 
by his fresco, No. 78, the Conversion of King Ethelbert. It decidedly 
raises his reputation. 

No. 74, fresco, is the Knight, by Daniel Maclise. Mr. Maclise is 
one of the six selected artists, and our readers may perhaps be curious 
to know what No. 74 is. We repeat, “The Knight, by Daniel Ma- 
clise?’ All Maclise’s merits, with all Maclise’s well known defects. 
He is the same in fresco as in oil. We think however the Commis- 
Sioners are justified in tbeir choice. 

The fresco No. 75, by J. H. Nison, is the tame Henry reading the 
Bible in Old St, Paul’s. A cartoon, by Thomas Sheraton, No. 76, wants 
ee and interest. We thonght Mr. Sheraton could do something 

etter. 

Love, å fresco, No. 77, by Augustus Egg, is a young artist’s subject 
with French colouring and sentiment. In a lady’s bondoir it would be 
considered a fair work. 

Pickcrsgill’s fresco, Sir Calepine rescuing Serena, is on the motif 
of the National Gallery picture. His 1002. additional premium last 
year seems not to have done him much good. 

i Mr. Severn also received a premium of 100/. last year. His Eng- 
lish Bible read in the Churches is a fresco, totally unworthy of him. 

Mr. Rippingille received last year one of the additional premiums, 
2 decision which we in some degree doubted, we think however his 
fresco, No, 80, Luna and Endymion, a superior work, which raises his 
character much. The management of the floating figure is excellent. 

The cartoon of the Angel of the Pillar, No. 81, by John Bell, the 
sculptor, is a laudable effort, and does him credit. 

Nos. 82, 83, and 84, cartoons, occupy what we suppose is the con- 
demned hole, in accordance with their character. If Mr. F. M. Brown 
ìs extravagant in No. 7, in No. $4 he shows a want of discretion, 
which would incapacitate him from employment elsewhere. Adam 
and Eve are most ludicrous caricatures, which would excite any one’s 
laughter. 


SCULPTURE, 


. The sculpture is arranged in the middle of the hall as the painting 
js around it. 
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is more meritorious for its frill. 
Mr. Patrick Park, is a decidedly clever and original work, but spoiled 
by conceit, The Statue of Chaucer, No, 87, by Thoms Plumley, is 
finely conceived. Leopoldo Bozzoni has two Apostles tamely but 


smoothly exeented, 
Rivers does not shine in Richard I, No. 91, which is unworthy of 
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No. 55, Lord Bacon, by Jolin Henning, jun, bas some dignity, but 
No. 86, the Descent of Mercury, by 


No. 90 is Captain Cook, by W. G. Nicholl. Mr. 


him, his Statue of Remnie the elder is however a redeeming work, but 
is only on a small scule. No. 92, a Statue by John Ternouth. 

Hamilton and Carleton MacCarthy have given infinite spirit to St. 
George and the Dragon, No. 93, one of the most striking and merito- 
rious groups. It however shows haste, and wants finish. There are no 
muscles under the horse’s skin. Caractacus No. 94, by J. D. H. 
Browne, is a fair work, but not rising above the herd. St. John the 
Divine, by G. Templeman, is a dandified affair, but manifesting ability. 

The last Prayer of Ajax, by James Legrew, No. 97, only requires 
of us that we should say, “it is life,” being one of the choice works of 
the hall. R.C. Lucas has 98 and 99, both fine works, and the latter 
to be classed among the best. King Canute the Great wants dignity, 
but the subject of Lilla is novel in itself and in its treatment, impress- 
ing the spectator, though we do not absolutely concur in the arrange- 
ment, particularly of Edwin with his arms extended. Chaucer, No. 
100, by W. Calder Marshall, is fair. William Scoular has a Shepherd 
Boy, and Adam and Eve lamenting over Abel. We need not say 
more. Nos. 103 and 104, by Henry Sibson, are costume portraits, to 
show oif tailoring and haberdashery. Sophronia and Olindo at the 
Stake, No. 105, by A. H. Ritchie, is a work which we like for its 
treatment, tbough we doubt its admissibility in the Palace of West- 
minster. It is a superior work. 

John Bell is oxe of the three selected sculptors. His Eagle Slayer, 
No. 108, is a work which would give him reputation did he not pos- 
sess it already, and it fully justifies the Commissioners. The attitude 
is striking, but the arrangement of the drapery is indecent, it would 
be better if there were none. No, 107, we pass over. Its artist W. 
F. Woocington, has another subject, Milton dictating to his Daughters, 
which is fair. No. 109 is Sir Thomas More. The Hesitation of Pan- 
dora, by J. B. Howkins, has as much expression as can be communi- 
cated to sculpture, and is among our favourites. No. 111 is Chaucer, 
by John Hancock. No. 113 is Boadicea, a group, by John Henning, 
joo., who deserves credit for his exertions. King William 1V., by 
C. B. Robinson, No. 114 must be meant for the Royal Exchange. 
Nos. 115 and 116 are Statnes of Talbot, Earl of Shrewsbury, and King 
Charles the First. No. 117, Alfred the Great, by F. S. Archer, is 
fair, but is not Altred. Benjamin Spence deserves credit for his group 
of the Death of the Duke of York, 118. Hercules and Lycas, 119, is 
a vigorous composition, by Henry Timbrell. No. 120 is a Statue of 
Alfred, by J. 8. Westmacott. No. 121, Bacon, by Thomas Sharp, but 
the countenance interesting. John Francis has thought fit to send a 
Statue of Prince Albert, and David Dunbar, jun, of Mr. Robert Burns. 
The Newton, by William Jackson, has good expression, but is not 
equal to No. 132. Frederick Thrupp has two works, Nos. 125 and 
127, both works of considerable merit, a Hindoo throwing a Javelin, 
which is however not a Hindoo, and Arethusa reclining. No. 128 is 
by R, G, Davies, 

Lough is almost the only sculptor of eminence who has exerted 
himself for tbe present exhibition. No. 120 is a large group repre- 
senting a wife, during the wars of the roses, discovering her husband’s 
lifeless body on the battle field, with the charger standing over it. 
The charger occupies perhaps a position too prominent, but his ex- 
pression is fine, and the whole group tells its tale. Mr, Lough’s other 
group, No. 139, is on a still larger scale, and also historical. It is 
Edward I. creating a Dying Warrior a Banneret. This is a grand 
work, and shows what can be dene in large groups in a national edi- 
fice. No. 180, Charles the First parting with his Cbildren, by Henry 
Mares, is made ludicrous by the king being robed in a flowing bed- 
gown, a most womanly affair. We must not however contest that the 
artist has ability. No. 131, Cardinal Wolsey, by Thomas Grimsley, 
is well expressed, but No. 132, Newton, when young, by Edwin 
Gahagan, is an admirable specimen of refined and poetical portraiture. 
Milton reciting to his Daughters, by James Legrew, No. 131, is oue 
of the choice works, showing how to infuse expression and truth into 
a subject so often treated. Jane Shore, by John Bell, No. 134, is a 
fair work. Bede is a portrait. 

Carew has exbibited his Falconer, 186. We should be glad to give 
him due credit for it, but it is too well known; No. 152 makes up for 
it. Richard Coeur de Lion, 187, by J. S. Westmacott, is good, but the 
king is made too old. Hollins has sept for exhibition a bit of a tomb. 


Wyatt’s Cœur de Lion is an equestrian figure life size, the warrior 


being mounted on one of Wyatt's horses, which he keeps for the use 
of such George the Thirds, Wellingtons, and Cœur de Lions as may 
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be entrusted to his care. The expression of No. 141, Margaret of 
Anjou and the Robber, is good. The sculptor is John A. P. Mac 
Bride. Weekes has a good statue of the Marquis Wellesley. Nos. 
143 and 144 are by W. Spence, Theseus killing the Centaur and Ca- 
ractacus before Claudins Cesar; works creditable but not remarkable. 
Edward A. Foley has Canute, No. 145, a work which does not rise 
above mediocrity. R. Westmacott, jun., las part of a tomb. Behnes 
has taken no trouble, having sent a statue of Lady Emily Somerset 
and a Cupid with Doves. He has the means of doing something, and 
he should have done it. Joseph also sends casts or copies of his old 
works, Wilberforce and Wilkie. No. 15lisa Girl at Prayer, by P. 
Mac Dowell, effective and with the eyes well managed. 

No. 152, by Carew, Venus appeasing the anger of Vulcan, is one of 
the best classical subjects, and most polished groups in the collection. 
The Burial of the Princes in the Tower, by H. C. Shenton, jun., is 
another first rate work, so is the Death of Boadicea, No. 154, by 
Thomas Woolner. J. H. Foley is a selected sculptor, he has two fair 
works, Nos. 155 and 156, a Youth at a Stream, and Ino and the infant 
Bacchus. We think his place might have been better supplied. 
Baily has a portrait statue, 157. The Penitent, by Johu Ternouth, is 
fair, but mediocre. No. 159 is anhistorical subject, by Thomas Milnes, 
the Death of Harold at the Battle of Hastings. It is to be regretted 
the artist did not execute this work ona larger scale, when it would 
have advantageously contended with many competitors of greater 
pretensions. The figures of Harold, the horse and the assistants are 
good. Timidity, 160, by E.G. Physick, is good, but affected. No. 
161 is the Marquis of Londonderry by J. E. Thomas. An Ancient 
Briton as a Scout, 162, by George S. Adams, is only a siogle figure, 
but a life and interest are communicated to it by its able treatment so 
as to place it among the most effective works. William Thomas's 
Prince Henry, 163, has nothing remarkable in the design or execution, 
though not contemptible. No. 164 is Hagar and Ishmael in the Wil- 
derness, by Edward B. Stephens, a fair composition. No. 165, Eve, 
by W. Calder Marshall, did not prepossess us, and we were somewhat 
surprised to find its author one of the three selected sculptors. No. 
166 is a Nymph Sleeping, by Baily, an old subject. Edgar Papworth’s 
two works are commendable, Lord Brougham, and a Sleeping Girl. 
Thomas Earle has also two works 109 and 170,an Ancient Briton pro- 
tecting his Family, a bold and expressive production, and Edward the 
First presenting his Son to the Welsh, which is not of equal merit. 
No. 171 is William of Wykeham, by John Thomas, a good statue. 
The Jealousy of Medea, 172,by Thomas Thornycroft, is a vigorous 
group. No. 173 is Alfred the Great, by E. B. Stephens, showing 
some expression. P. Hollins has another statue, 175, Dr. Warnford. 

No. 176 is by Park, a Greek Warrior to ambush, clever, but far 
from giving satisfaction. The Falconer, 177, by R. Smith, is a cos- 
tume piece. The next is a statue, by J. Panormo, of Caractacus, fair. 
No. 178 is a clever statue of a British Warrior by Samuel Nixon. 
No. 179 is Gower. No. 180, John Carpenter, by Nixon. No. 181, 
Edward the First presenting his Son to the Welsh, by P. L. Crowley. 
ĉa In the saloon or entrance hall are some frescos which did not arrive 
in time, among them is a work of considerable merit executed by 
Eugenio Latilla, the author of the work on fresco painting. It repre- 
sents the Murder of the young Princes in the Tower. Some parts are 
weak, but the assassins are treated with considerable merit. Mr. 
Latilla is at Rome, pursuing his studies in fresco, which accounts for 
the delay in the transmission, and we think should have entitled him 
to some indulgence. 


ROYAL COMMISSION OF FINE ARTS. 


Tux following is a copy of the circular addressed to each of the artists 
selected by Her Majesty’s Commissioners to execute certain designs for the 
decoration of the New Houses of Parliament. The document is in itself so 
clear and iutelligible as to render further explanation of the subject quite 
unnecessary :— 


“t Whitehali, Juty 15. 

“ Sir, —f have to acquaint yon that Her Majeaty’s Commissioners on the Fine Arta, with 
the sanction of the Lords Commissioners of Her Majesty’a Treasury, have resalved that 
six arched compartmeats in the House of Lords, each measuring 9 feet 3 inches wide, hy 
16 feet high to the point af the arch, shall be decorated with fresco paintings; that the 
subjects of such fresco paintings shall be illustrative of the functions of the House of 
Lords and of the relation in which it stands to the Sovereign; that the subjecta of three 
of the said fresco paintings ahall be perannifications or abstract repreaentations af reli- 
gion, justice, and the spirit of chivalry ; aad that the three remaining subjects correspond- 
ing with snch representations, and expressiag the relation ot the Sovereign to the Church, 
to the law, and, aa the fountain of honour, to the State, shall be—the Kaptism of Ethel- 
bert; Prince Heary, afterwards Henry V., ackaowledgiag the authority of Chief Justice 
Gascoigne ; and Edward the Biack Prince receiving the Order of the Garter from Edward 
tii. 

“ ï have further to acquaint yeu that the Commissioners have reacived, with the sanc- 
tien of the Lords Commissioners of Her Majesty’s Treasury, to employ six artists, selected 
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by the Commissioners from the present exhibitors in Westminster Hail, to prepare de 

signs for the subjects above-mentioned, and that the Commissioners have selected you as 
one of the six artists to he ao employed, under the following conditions :— 

,_ = You are requested to prepare a cartoon, being a design for one of the aforesald sauh- 
jects, The size of the cartoon ia to he 9 feet 3 iaches wide, by 16 feet high to the poiat of 
the arch, and 10 feet 3 inches high to the springing of the arch (autliaes in lithography, 
showing the form of the arch in the compartments referred to, may be obtained at the 
architects office, in New Palace-yard.) Ynu are further required to prepare a coloured 
sketch, not less thaa 18 inches in its shortest dimension, of the entire desiga represented 
in your cartoon, and a specimen of fresco painting, not less than 3 feet in its ahortest 
dimension, representing a part of the design ia the fali proportion. 

“ You are requested to sand in such cartoon, coloured sketch, and speclmen af fresco 
painting, during the rst week in June, 1845, for exhibition, to Westmiaster-hail. 

“You are to he remunerated for the worka aforesaid with the aum of 400/.; hut the 
Commissioners do aot biad themselves to employ you finally ca the fresco paiatinga in 
the Honse of Lords. 

“F have further to acquaiat you that the six subjects are distributed among the six 
artists aa follows :— 

“The subject of Religion is given to Mr. Horsley, 

* The snhbject of Justice ia given to Mr. Thomas. 

“The snhject of Chivalry is given to Mr. Maclise. 

“The subject of the Baptiam of Ethelbert is givea to Mr. Dyce, 

“ The subject of Prince Henry, afterwards Henry V., acknowled i 
Chief Justice Gaacoigae, ia givea to Mr. Redgrave. fas emgihe either) 

“The subject of Edward the Black Prince receiving the Order 
Edward ilf. is given to Mr, Cope. . © diko Eretas Gom 

“I have furtber to acquaint you that although the six subjects are regui 
dertakea by and among the six artists, the artists are at ae to Eo ae Bud 
Bel although Ws mnisaion given i E artist is for oae oaly of the aforesaid subjects, 
each artist is at liberty to treat any other of the said subjects, in additi - 
ject which he ia commissioned to uadertake. ka ema one ano 

“I have further to acquaint you that a general competition is invited among artists for 
desigas far tbe same subjects, to he prepared by the tlme hefore specified ; and that the 
six commiasioned artists are not allowed to be competitors for tbe premiuma offered for 
auch designs. 

1 am, Sir, your ohedlent servant, 


"C. L. EASTLAKE, Secretary.” 


It will be observed from the last paragraph of this letter, that a general 
competition is invited, and as an encouragement to artists who have nut been 
selected, the Commissioners offer three premiums of 2007. each for the best 
subjects prnduced. Thus another exhibition, doubtless far exceeding in in- 
terest either of those already opened, will take place in the summer of next 
year. 


In addition to the selection of six artists to execute designs for frescos, the 
Commissioners have chosen three sculptors from among the number contri- 
buting to the exhibition in Westminster Hall. 

“Whitehall, July 9, 1844. 
We the undersigned, having inspected the modela for aculpture submitted to ug in 
Westminster Hail. are of apinion that the exhibition ig highly creditable to the couatry. 


We have recorded our judgment on the merit of many of the exhihiters; but not being at 
Present in possession of sufficieat information aa to the extent vf the decerationa ia aculp- 


| ture which may he considered desirable in the Palace at Westmiastar, or as te the tima 


when such decorations may be required, we have thought it expedient to limit our pre- 
aent selection to those artists wham we consider have especially distingnished themaelves 
in the exilibition referred ta; and we hereby recommend the following artists—viz., W. 
Calder Murshati, John Bell, and Jahn Heary Foley, for employmeat on such worka in the 


| Palace at Westminster, and for such remaneration as may hereafter be determiaed. At 
| the same time, we wisi it to he understood that the present selection does not hy aay 
| Means imply the exclusion of other sculptors, whether they may or may not have exhibited 
| apecimens et their abllity on the preseat occasion. 


Albert. Mahoa, H. G. Knight. 
Sutherland. Ashburton. B. Hawes, jna. 
Laaadowne, Colborne, L. Rogers 
Lincoin. C. S. Lefevre. G. Viviaa. 
Aberdeen, R. Peel. T. Wyae. 
Palmerstoa. J. R. G. Graham. 

Melhourne, T. B. Macaulay. 


| Extract from the Report of the Committee appointed to laspect the Werks of Decorative 


Art, exbibited in King Street, St. Jamea’s, in April and Day, 1844 :— 
Your Committee have examined the specimens of castiag in brass and iron which have 


| been sent in by persoas desirons of being employed in the embellishment of the Honsea 


of Parliament. i 
They have recorded their judgment on the comparative merit of maay of the works in 


| questioa, hut for the reason specified in the report of this Committee on the specimena of 


carved wood and paiated glass, they have thought it expedient in general to eaumerate 
the namas only, without further diatiaction of the exhibitors whose works have received 
the commendation of the Committee, 
In the department of Ornamental Metal Work, the exhibitera so noticed in the detailed 
poe the Committee, are Messrs. Measenger and Song, Messrs. Bramah and Co., and 
iy ott. 


Mahon. 
Colborne. 
T. B, Macaulay. 


B. Hawea, jun. 
“George Vivian. 
Thos, Wyse. 


EARL or Durnam’'s Monument.—A monument to the late Earl Is pro- 
posed for erection oa Pensher-hill, near the base af which runs the great Narthern line of 
railway. “The design,” says the ‘ Durham Advertiser,’ ‘is an approximation to the 
Temple of Theseus, and is to coasis} of a rectangular base of solid masonry 97 feet long, 
and o4 in width, rising 10 feet above the platform of the hill, and surmonnted hy 18 
lofly, open, equidistaat columna, supporting at each end a magnificent pediment, and on 
exch aide s bread, deep eatablature, wbich will serve asa promenade. The edifice will be 
at least 70 feet in height, and will be visible trom a great portion af the surroundiag coun- 
tay. The trench far the foundation hua heen dug down to the limestone rock, and in a 
short time the foundation stone may be expected to be laid.” 
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THE DIPLEIDOSCOPE. 


is 


i i 
u 


| (ies at 


by, 


oki 


Mr. Dent, the eminent chronometer maker of the Strand, had long felt 
persuaded that the interests of Horology would be greatly promoted, 
if the public could obtain a cheap, simple, and correct transit-instru- 
ment, requiring little er no scientific knowledge for its right use, and 
not readily susceptible of injury or derangement. To this end he 
devoted much time and thought; and, in 1540, he considered that he 
had succeeded in inventing an apparatus which, by means of shadows, 
would produce the desired result. This idea he communicated to 
Mr. Bloxam, who thereupon informed lim that his own attention had 
been for some years devoted to the same object, and that he had con- 
trived an optical arrangement, which, by the agency of a single and 
double reflection, determined the sun’s passage over the meridian 
with great exactness. When the optical instrument, although com- 
plicate in its then form, was shown to Mr. Dent, he was immediately 
struck with the superiority of the contrivance over that which had 
suggested itself to Aim: his own method afforded three observations, 
but it was attended with the defects and inconvenience which result 
from the uncertainty of shadows. Convinced that the reflecting planes 
would effectually accomplish the desired end, he entered into an ar- 
rangement with Mr. Bloxam to undertake their mannfacture; and, 
after nearly two years’ attention on the part of that gentleman, and at 
great labour and expense on the part of the proposer, the instrument 
which we are about to describe was perfected, and may now be had 
at the trifling expense of 2 guineas. 

The instrument possesses great advantages over any other of similar 
correctuess; being exceedingly simple, it is not liable to get ont of 
adjustment or repair, nor does it require any attention beyond that 
which is, of course, necessary in the first instaoce, viz.: that it be 
placed on a level surface, and in the meridian. The observations to 
be taken afterwards, can be made by any one, although previonsly 
unacquainted either with astronumical apparatus or practical astrono- 
wy; the instrument being as simple as a sun-dial, while it is infinitely 
more correct, since it gives the time to within a fraction of a second. 
The utility of possessing an indicator of this kind in addition to the 
most perfect time-keeper, mmst be evident; for, however excellent a 
clock or watch may be, experience shows how difficult it is to obtain 
exact time, for lengthened periods, by any mere mechanical contrivance. 
To remedy the defect of mechanism, it has been already remarked, 
that actual observation of the heavenly bodies becomes indispensable; 
as, without it, the best time-keeper cannot be implicitly depended 
upon for any considerable interval. Ou the importance of exactness 
in this essential matter, it is not necessary to enlarge: it will suffice 
merely to allude to the inconvenience of missing a railway train. An 
advantage also not to be overlooked, is the gratification of knowing, 
especially in remote parts of the country, that you are in possession 
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of the true time. Perhaps, then, it is not saying too much to affirm, 
that a Dipleidoscope should be placed in all country Parsonages, as 
well as in Railway stations, and government establishments, both at 
home and abroad. 

By the aid of this new patent meridian-instrument, which is called 
The Dipleidoscope, any person may obtain correct time with the 
greatest facility, by an observation either of the transit of the sun over 
the meridian by day, or of the transit of the stars by night. In the 
following explanation, however, it is intended, for the sake of consult- 
ing both brevity and simplicity, to confine the directions to solar ob- 
servation. 

In the language of philosophy, the law which governs the transmis- 
sion of light is, that the angle of the rays of incidence is equal to the 
angle of the rays of reflection. In other words, supposing the rays of 
light proceeding from an object to fall upona reflecting plane, the eye 
of the observer must, in order to see the reflected image, be placed at 
precisely the sume angle with regard to the plane, as the rays pro- 
ceeding from the objcet to the plane. The rays falling upon the plane 
{rom the object are styled “the rays of incidence ;” as the rays again 
proceeding from the plane to the eye are termed the ‘rays of reflec- 
tion.” Keeping this law or principle in view, let us next consider 
the construction of the reflecting planes of the instrument in question. 

There are three reflecting planes, DC, DB, and RC, fig. 2. Suppose 
Dc to be so divided that the ray, No. 1, fulling on pc, at £, will be re- 
flected to the eye at I’, and the image of the suu will appear to ad- 
vance in the direction from D tac. The ray, No. 2, passing through 
D G, is reflected from C B, impinges on D B, and reaches the eye in the 
direction 2'. The image of the sun thus formed will appear to move 
from c towards D, because it has been ¿wice reflected, and thus the 
two images will approach each other. Suppose the ray No. 1 to have 
advanced to the position No. 3, and the ray No. 2 to the position No. 
4; it will then be evident that their reflected rays will be in the same 
direction 3’ and 4’, and, therefore, that the two images of the sun 
coincide, as shown by the arrows being in the position of crossing each 
other, and indicating the instant of apparent noon; as the rays con- 
tinue to advance, the images, having passed over each other, will, of 
course, be seen tu separate. 


Fig. 2. 


B 
The following familiar illustration is introduced to further explain 


tle optical construction. When the sun is about setting, it is not un- 
cummou to see the rays so reflected from the windows of a whole 
range of houses, as to convey the idea of a public illumination. While 
some portions of the sun’s rays are thus reflected, other portions pass 
through the glass into the rooms. The rays thus transmitted (the 
lays of zncidence, as they were styled above) may be thrown at plea- 
sure in any direction consistent with the range of the sun, by a person 
within the room, having a looking-glass in his hand: exactly as chil- 
dren produce what they call a Jack o lantern. Now if, instead of 
throwing the rays upon a non-reflecting object (such as the wall, &c.), 
he were to transfer them to another looking-glass, they would be again 
reflected from this latter glass. Supposing these two looking-glasses 
to be placed at an angle of less than 90°, in a manner corresponding 
with the position of the two silvered planes seen in the instrument, 
and also shown in the diagram at D 8, B C, he can reflect the sun’s rays 
again out of the window. Now, if we imagine the window to repre- 
sent the outer reflector of the meridian-instrument, its construction is, 
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by this process, completely exemplified. To proceed a little further; 
it is evident, that the angle and situation of the two looking-glasses 
could be so arranged as to direct the rays of the sun through any par- 
ticular pane of the window ; so that a person standing without, in a 
proper position, would sce, in addition to the sun’s rays reflected from 
the ower surface of the pane, the rays of incidence that had passed 
through the window, and were thus reflected fram the double mirror. 
One of the luminous objects (the flash or glare of the sun) so produced, 
would be reflected from the surface of the window, and would be a 
single reflection; while the rays of incidence, which had passed 
through the window, and undergone a double reflectian by means of the 
iwo mirrors would, on being thrown back by the mirrors through the 
window, move ina direction contrary to that taken by the single re- 
flection from the surface of the window pane. Hence, any ove of the 
heavenly bodies, subjected to the eye by a process of the above de- 
scription, would not only appear as two distinct objects, but those ob- 
jects would be seen to approximate and cross each other in an oppos:te 
course: a desideratum being hereby secured which increases the 
power of the instrument ina double ratio, and renders it proportion- 
ably preferable to any other that has been hitherto employed. 

The wood-cut, fig. 3, represents a Dipleidoscope fitted up with a 
telescope, and having all the usual meridian and vertical adjustments, 
to be effected by means of the screws, a, b, c. This form of mounting 
the instrument is suited to the observatory or library, where it should 
be placed on a pedestal of stone or cast-iron. 


Fig. 3. 


The wood-cut, fig. 1, at the head of this article, shows the instru- 
ment fixed on a pedestal in the open air; for as the workmanship is 
impervions to the weatber, it needs no further protection than the 
brass covering with which it is supplied. 


THE SEWERAGE OF DERBY. 


Fig. l.—Section of New Sewer. THE new sewerage of Derby 


extending from the Morledge to 
Cheapside, designed by Captain 
Vetch, R.E., has been let by the 
Commissioners of the Derby Im- 
provement Act, for the sum of 
3,200}. to Messrs. Booth and 
Thompson, of Rotherham. The 
principal work is a sewer 10 feet 
diameter and 9 feetin height, and 
about 709 yards in length. The 
section is nearly a square, see fig. 
l, with a segment of a circle 
added on all sides, being arched 
at top, and the dish of the invert 
at bottom, and the batter of the 
curvilinear side walls, making the 
appearance above described. The 
arch and side walls are from 
, a8 circumstances require, the Invert being 
The course of the sewer is as follows :— 


only 1 brick throughout. 
commencing at the junction of Cheapside with Wardurck along the 
latter place, and Victoria Street and St. Peters Street, and down 
Thornton Lane and the Morledge to Cockpit Hill. By reference to 
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the plan of Derby, this course will be very clear, and the cause of this 
expenditure will be in the recollection of your readers to have arisen 
from a sudden inundation of the town about three years ago, when the 
market-place was flooded in a sudden mamer, suppased to have arisen 
from a water spout bursting above the town, on the course of the 
Derwent. 


Fig. 2.—Section through A D, of fig. 3. 
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The situation of the town is very low and is intersected with rivers, 
brooks, and canals, and the engineers have had recourse to the passing 
of Becket Well Brook, underneath the sewer, by a cast iron syphon. 
The water in the brook being retained to a certain level, the surplus 
running over a waste weir into the new sewerage, and the body uf 


Fig. 3.— Section through C D, of tig. 2. 


Me 
B 

water in the brook being passed underneath the sewer, and continuing 
its course. This ingenions plan of the engineer is shown in the an- 
nexed engravings. Fig. 1 is the section of the main sewer; fig. 2 is 
a section of the sewer, showing the passage of the brook or syphon 


under it; and fig. 3 a transverse view of the brook syphon; fig. 4 is a 
section of the gully holes or grate drains, with trap; fig. 5 transverse 
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Fig. 4.— Section of Gully Hole. 


section of drain at C D. Fig. 1 also shows the difficulty occuring in 
Thornton Lane, also a comparative view of the size of the old (a) and 
new sewers. In calling attention again to drawings 2 and 3, of Becket 
Well Brook, it is obvious the drainage might be all the depth of the 
water pent up in the brook improved, if it were not for the purpose 
of preserving right in the stream. 
Ok Mh 
Neweasile-on+ Tyne, April 18, 1844. 
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OF TERRESTRIAL OR HORIZONTAL REFRACTION. 


By Otiver Byrne, Mathematician. 

Rays of light passing from objects whether terrestrial or celestial, 
procecd in curves concave to the earth, thus:—rays of light passing 
from objects T, S, to the eve of an observer at O, take curvelinear 
directions T a O, 5 20, instead of the straight lines TO, SO. 


Fig. t. 


refraction affects objects situated in the atmosphere, astronomical re- 
fraction is that which affects the altitudes of the heavenly bodies. 
Refraction changes with the atmosphere, with regard to heat, cold, 


humidity, dryness, &e.; when tables of refraction are given they are į 
calculated for a mean state of the atmosphere, in such a manner that |; 


they can be made to answer any other state of the atmosphere with 
sanie trifling allowance. 
The exact amount of terrestrial refraction is by no means satisfac- 


torily settled: however it may be determined by the following me- | 


thod, for all practical purposes. 

Let A and A’ be two elevated stations on the surface of the earth; 
B D the intercepted are of the earth’s surface; C the earth’s centre ; 
AH’ and A'H horizontal lines at A, A’, produced to meet the oppo- 
ste vertical lines CH’, C H. 
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Let a, a’, represent the apparent of the objects A, A’, when viewed 
from A’ and A; then is the angle A A’ a, the refraction of A, and the 
angle a A'a, the amount of refraction of A’; half the sum of these 
two angles will be the horizontal or terrestrial refraction, supposing 
it equal at each station. 

Now an instrament being placed at each of the stations A, A’, the 
reciprocal observations wre to be made at the same instant, which is 
determined by means of signals, or watehes previously regulated for 
that purpose: that is the observer at A, takes the apparent depres- 
sions at A’, at the same time exactly, that the other observer at A’ 
takes the apparent depression of A. 

In the quadrilateral A C A'I, the two angles at A and A’ are right 
angles, and therefore the angles at land C are together equal to two 
right angles: but the three angles of the triangle A A’ I are together 
equal to two right angles, consequently the angle at C which is mea- 
sured by the are B D is equal to the angles I A A’ and I A’A taken 
together. If therefore the sum of the two depressions H A’ a and 
H’ A a' be taken from the sum of the angles I A’ A, I A A’ which are 
together equal to C, (the angle C is known because its measure is 
known;) the remainder is the sum of both refractions, or angles A A’ a, 
A’Ad. 

Hence the following rule. 

Take the sum of the two depressions from the measure of the in- 
tereepted terrestrial arc, and half the remainder is the fraetion. 

If by reason of the minuteness of the contained arc BD, fig. 3, one 
of the objects, instead of being depressed, appears elevated; suppose 
A‘ to appear at a" above the horizontal line A H’. 

Then 

aAA’'+aA’A=HA’a+H AA’+ oa’ AH; 
=HA'A+H AA’ +e" AH’ HAG; 
=C +a AH-H A o: 

For C= HA'A -H'A A’. In this case, because a” A A’ = 
a A’ A, we have this rule :— 

To the contained arc add the elevation, from this sam subtraet the 
depression, and half the remainder will be the refraction. 

As we have previously remarked, the amount of terrestrial refrac- 
tion is found to vary considerably with the different states of the 
atmosphere; it is stated in the account of the trigonometrieal survey 
of England (vol. I. p. 160-855) that, the quantity of terrestrial re- 
fraction varies from + to + of the eontained are. 

Although every practical man eoosiders the amount of terrestrial 
refraction to be more or less accordiag to his experience, yet all range 
betweeu } and 1; of the contained arc. Dr. Maskelyne considered st 
to be ṣẹ M. Legendre 3y, M. Delambre ~z, Mudge and his com- 
panions 5, at a medium. A similar table to the succeeding, would 
be convenient to engincers, when they have made up their minds 
which of the fractional parts of the contained are, that range between 
+ and 5, best suit their purpose. 


\Hundreds of ” 

= a 

| eas of ” 

Seconds | 

\l0ths of ” | 

arig” | 

ji 

1 1 0 1 4 1 3 
2 2 0 2 s | 6 

| 2 3 0 4 Foto 
4 4 | 0 5 7 2 
5 5 0 | 7 1 5 
6 eil o | e 5 9 
7 a E 0 0 2 
8 8 | 6} 1 4 5 
9 g l z 8 9 

| Feet and decimals. 
EXAMPLES. 


I. Suppose the angle of depression of an objeet five miles distaot 
from the place of observation, to be 3° 47’ 45”, what is the true de~ 
pression, supposing we take Dr. Maskelyne’s allowance ?. 

5 miles = 26400 feet. 
zo of 26400 = 2640 


20” — 20286 
6114 
6” — 608°59 
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231 
— 2:0286 


0:02 


Refraction — 26:02 seconds °7814 


From 3° 47° 45” 
Take 0 0266:02 
Angle of depression = 3° 47’ 18:98 


When the angles of elevation or depression are small, the remainder, 
after the hundreds are vbtained, will be sufficient allowance for the 
reduction of the right line, which joins the objects to one which mea- 
sures the are between the radii of the objects in the surface of the 
earth. 

If. Having observed in a horizontal line, the top of Mr. Muspratt’s 
chimney at Newton, near Liverpool, (which is the highest edifice in 
the world,) from a neighbouring hill, 30 miles distaot:—taking M. 
Delambre’s allowance of ;'; the are of distance, what is the depression 
of the object ? 

30 miles = 158400 feet; 
J- of 158400 = 14400 


100”. 10148 from table. 
4257 
40” = — 4057-2 ditto. 
1998 
1” = — 10143 
95:37 
0:97 = — 91:299 
IHEC 7-081 CEEE 


Hence the angle of refraction = 1419, or 2/219, which is also 
the angle of depression, as the object appeared in the horizon. 

IH]. The augle of elevation of an object 298 yards distant is 33° 
41 20", what is the true angle when terrestrial refraction is allowed 
for according to M. Legendre, who tikes 3; the are of distance ? 

298 yards = 894 feet; 


sh of 894 = 63-857 
06 = 60°559 
2:098 
0:02 = 2°0286 
9691 
0-009 = pHs 
0-629 2 OR 
From 33° 44’ 20” 
Take 0 0429 


Correct angle = 33° 44’ 19-371” 


ALL Ant, INvENTION—i. e. original art—is bnt the embodiment of 
“ spirit” in some form direetly or indirectly useful to man. Art is but the 
combination or arrangemeut of natural principles to produce new results ; 
aud the organization of bodies of men or hodics of matter are, in all cases, 
operations of the ‘spirit.’ The art by which Michael Angelo found the 
statue in the marble block, and the art by which Oliver Cromwell found a 
cavalry regiment in the rnde mass of men and horses, were alike operations 
of the “spirit.” The spirit of Watt could discern the form of the steam- 
enginc in the metallic ore, with the dim vista of countless thousands of 
human beings set free from drudgery in the hewing of wood and the drawing 
of water; and the spirit of Arkwright beheld the forms of various kinds of 
matter combining into a mill for grinding out clothing by miles. These men 
put forth their “ spirit’? in actual forms to the cognizance of the world. 
Other spirits, as Homer and Shakspeare, gave their creations to the world in 
written descriptions ; their ideal emhodied their actual. Michael Angelo, 
Oliver Cromwell, Watt, and Arkwright, actualised their ideal. But there it 
is, the self-same “ spirit” in all, making itsclf obvious to mau’s apprehension 
in one or other of the various modes by which man holds converse with his 
fellows, of greater or lesser significance.— }¥’es(minster Review. 
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AREAS OF CUTTINGS AND EMBANKMENTS. 
(From the American Journal of the Franklin Institute. ) 


Short methods of calculating correctly the Sectional Areas of Excava- 
tions, or Embankments. By Soromon W. Roserts, C. E., of Phi- 
ladelphia. 

Ia the construction of most canals and railroads a large number of 
calculations are required of the scetional areas of excavations and 
embankments, many of which (called cross-sections of three cuttings) 
have the general form of the figure a b c g e; the depths of the cut- 
ting, or filling, being taken at the puints a, b, and c. The point b, is 
in the centre line, and a and c, are the points where the side slopes 
strike the surface of the ground. 


, <a 

i wer i 
Dee i 
d e ae 


The three following methods, devised some years since, for accu- 
rately and readily obtaining such arcas, are well adapted to facilitate 
the operation, aud their correctness may be easily demonstrated :— 

No. I. Multiply the extreme width of the exeavation, or embank- 
ment, measured horizontally, by one-half of the depth at the centre ; 
multiply the sum of the depths at the sides, by one-fourth of the base 
line, or bottom width (c g)—the sum of these products will be the 
sectional area required.—Thus, in the following diagram the centre 
stake standing at 6: 


or 

(a xf) + (capax D = Sectional Area of a begfe 

The diagram in this position represents an excavation, by inverting 
it an embank ment. ; 

No. lf. The same result may be obtained with less calculation, by 
the use of a table, as follows, the cuttings being taken in fect and 
tenths, as usual : 

Prepare a table of three columns, the first containing the depths at 
the centre, the second the sectional areas for each depth on level 
ground, the third the horizontal distance from the eentre stake to the 
side slupes—such a table may be readily constructed. Then find the 
difference between the centre depth, and the average of the side 
depths, and multiply this difference into the number in the third 
culumn of the table opposite the centre cutting. 1f the average of 
the side depths is greater than the centre depth, add this product to 
the number in the seeond column, if less, subtract it, und the result 
will be the cross-section required. 

No. HI. The following method, after making the table, is very con- 
venient, on account of the substitution of addition aod subtraction, for 
multiplication and division: 

Prepare a table of twelve columns, the first containing the centre 
cuttings for feet and tenths, and the second the sectiooal area for eacli 
centre cutting, when the sum of the side cuttings 1s equal to that at 
the centre. Tbe remaining columns, numbered from 1 to 10, are to 
be filled by inserting in the first, half the distance from each centre 
stake to the side slope, measured horizontally; in the second column 
twice the amount in the first; in the third three times the amount in 
the first; and so on. 

To calculate a Scetional Arca by this Table. 

Subtract the centre cutting from the sum of the side cuttings—sup- 
pose this difference to be 4'70, for example—then frou the column 
numbered 4, take out the amount opposite the given centre cutting ; 
and for the seven-tenths take the amount in the 7th column, and move 
the decimal poivt one figure to the left; add these two amounts to the 
number in the column ol areas, and the sum will be the sectional area re- 
quired. 

If the number of feet iu the difference between the centre cutting, 
and the sun of the side cuttings exceeds ten, the ammount for ten feet 
must be taken from the table, and be added to that lor the remaining 
height taken from its corresponding column. 

In those rare cases in which the sum of the side cuttings is less than 
the centre cutting, the amount caused by the differenee must be de- 
dueted from that taken from the column of areas. 

The demonstration of the foregoing rules depends upon simple tri- 
gonometrical principles, and it does not require to be elucidated here, 
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HYDRAULICS. 


General Sketchof a Theory of the Contraction of Veins in Waler 
discharged from Orifices in thin Plane Walls. By M. BÆSER. 


In comparing the different experiments npon the flow of water froin 
vertical openings in thin plane walls, we are struck by the great varia- 
tion undergone by the coefficient by which, in each case the theoretic 
formula for the discharge must he multiplied. On examining the facts 
more strictly, we lind two sorts of distinct variations, of which one de- 
pends solely upon the amount of the charge, aud the other upon the 
form of the orifice. The existence of the first is a certain sign that 
the formula used does not accord with the experiments. The second 
proves that the water of the reservoir is subject to a law of motion, 
the effect of which is modified by the form of the opening. While 
reflecting upon these difficulties, I was struck by a very simple idea, 
and one which deserved a rigorous investigation. This investigation 
is the subject of my memoir. To present the results in a proper 
light, I will here give, in a concise manner, the sketch of my work. 
1 assume hypothetically, that the molecules of water in the reservoir, 
move towards the centre of the orifice, with velocities which are in- 
versely proportional to the square of their distances from that cen- 
tre. Hence it follows, that molecules equi-distant from that centre 
will have the same velocity, and are situated upon the circumference 
of a hemisphere described from that centre with a radius equal to, or 
greater, than that of the orifice. As soon as the molecules bave ar- 
rived at tbe hemisphere described with the radius of the orifice itself, 
their velocity is decomposed into two others, of which one is parallel 
to the axis of the orifice, and the other perpendicular to this axis. 
The first gives the velocity perpendicular to the plane of the orifice, 
and the other represents the velocity of contraction. But in order to 
determine, in conformity with the hypothesis adopted, both of these 
velocities, it is required to find the mean distance from the plane of the 
orifice, of the particles in the section of a hemisphere passing through 
its axis; that is, tlle mean distance of the molecules upon the peri- 
phery of a semicircle of the same diameter. We arrive, by this 
means, for circular orifices, at results conformable to those of the ex- 
periments of Bossut, Poleai, Eytelwein, &c. By this examination we 
find, for the orifices in question, the variation in the ‘lischarga de- 
pendent upon the form of the orifice ; nothing more is wanting than to 
seek for that which depends upon the charge, or to determine the true 
velocity of discharge, which is done by the known methods. Thus, 
in determining the cvefficient of coutraction (4) of vertical rectangular 
orifices, we arrive at the general formula, 


=e b 3 
(main —( m+i— 7) vr) S 
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Where /, is the base of the rectangle, b, its heiglit, x, the ratio of the 
circumference of a circle to its diameter; m is determined by means 


(H—~a—i) vr 

L 
lower edge of the rectangular orifice, a, is the height of a column of 
water equivalent to the difference of the atmospheric pressure upon 
the surface of the water in the reservoir, and upon the centre of the 
orifice. This value taken for the following tible is equal to 0:0020 
metre. 

In order to show the correspondence of the formula with obsetva- 
tions, I have compared it with the admirable experiments made by 
M. Poncelet, et Lesbros, at Metz, in 1828; calculating only the co- 
efficients of the first experiments in the six tables, from No. 4 to 
No. 9, I get 


of the equation m = , where H is the charge above the 


ooo Å O 


| j eenaa 
| Sides of the Rectan- Value of the Coefficient, 


ehatee lar Oriti k 
pen fe edge = m A a Ditference. 
KBE, ne ee | se giia, Observed. ‘Calculated. 
: b | 
Metres. | Metres. | Metres. | Metres. | Metres. | 
4 1:5720 020 | 0:6026 | 06034 | — 00008 
5 | 16054 | oio | | 0-611] | 0-6135 | — 00024 
6 7151 0:05 | 0-26 0:6175 | 06180 | — 00005 
7 | 1:3960 0:03 0:6229 | 0:6225 | + 00004 | 
8 14102 0°02 | 0:6217 | 0:6234 — oa 
9 | 1:4070 0-01 | 0:6204 | 06246 | — gonz 
| 
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These differences do not exceed those which the results of experi- 
ment several times repeated, show. The calculated values uf £, are 
found a little too large, because all the other small corrections have 
been neglected, such as the friction ou the edges of the orifice, the 
temperature, the resistance of the air, &c. 

In the memoir 1 have employed an approximate formula, which 
differs very little from the exact value, and which is formed by sup- 
posing that the velocities, in rectangular orifices, are as the square 
roots of the charges above their centres. 

All these formule, however, suppose that the level in the reservoir 
remains constant, which is not the case in practice, except when the 
charge is ten, or twelve, times greater than the radius of the orifice. 
In small charges there is a depression of the level above the orifice, 
for which allowance must be made, iv order to obtain exact results ; 
for this reason it is necessary to multiply all the formula by a factor 
which depends upon the depression ; by this means I obtain equations 
which are applicable, at the same time, both to great and small 
charges, and even to overfalls. 

Finally, the different forms of the veins of water are determined by 
means of the theorum mentioned above, that the force of contraction 
is proportional to the radius of the orifice. Hence it follows that the 
contraction in the diagonal sections of a square orifice is greater than 
that in the sections passing through the centres of parallel sides, and 
as the contraction may be regarded as a force acting perpendicularly 
upon the axis of the vein, it follows that the particles of water in the 
larger sections approach the axis, whilst the particles, in the smaller 
sections, are farther from it, which explains the forms found by expe- 
riment.—Comptes Rendus, translated for the American Journal of the 
Franklin Institute. 


ON THE FLEXURE OF BEAMS. 


Report upon a Note relative to the Flexure of Beams Loaded in a 
Vertical Position ; presented June 20th, 1842. By M. E. LAMARLE. 
Committee, Poncelet and Lionville. 


In this note M. L marle has chiefly proposed to establish the fol- 
lowing principles:—~— 

{. The loads, which beams, loaded vertically, can support without 
permanent alteration, are independent of their lengths, and simply 
proportional to their sections, so long as the ratio of their lengths to 
the least dimensions to their transverse section does not reach a cer- 
tain limit. 

2, Beyond that limit, and in all cases of practical application, the 
maximum load may reach, but can never exceed, the pressure corres- 
ponding to the initial flexure. 

M. Lamarle also shows that (the pieces being supposed prismatic,) 
it is sufficient to know the greatest change in length compatible with 
the preservation of elasticity, in order to determine numerically the 
limit alluded to. He remarks besides that the results furnished, by 
calculation, accord with the facts generally observed, and that they 
imply the consequences announced by M., Duleau, in the following 
terms: “A rectangular bar pressed vertically, resists until the com- 
pressing weight attains the valne, Q= This weight causes the 
piece to assume a curvature in the direction of its smallest dimension, 
and it at once folds together.” The deductions of the author rest 
essentially upon the analysis given by M. Lagrange, for the problem 
of the flexure of pieces loaded vertically, but by imposing the condi- 
tion of not surpassing the force capable of producing a permanent 
alteratiou, and by expressing this condition numerically, M. Lamarle 
has introduced into the question an element of which advantage had 
not yet been taken to solve it practically. The introduction of this 
element fixes the degree of convergence of the series which are ob- 
tained, and permits the deduction from the general solution, of rules 
valuable to the builder. 

We know, aod Lagrange has proved, that the flexure of pieces 
pressed vertically, becomes possible only when the pressure has ob- 
tained a certain minimum value. If the pieces are prismatic, the load 
corresponding to the initial flexure, increases in the inverse ratio of 
the squares of their lengths. The contractions which it produces, in- 
dependent of all flexure, are, therefore, more considerable in reference 
to the unit of length, in proportion as the pieces are stouter, and we 
may covceive that for a given cross section there exists always a length 
below which there is already an alteration of elasticity, even when the 
load is too stall to cause a commencement of flexure. Hence the first 
principle announced by M. Lamarle. 
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Let us now consider the case of flexure, and let us suppose the 
ratio of the Jength to the smallest dimension of the cross section to be 
so great, that flexure may commence before a permanent alteration 
has taken place. In this case the strain due to the effect of flexure alone, 
increases as the versed sine; and M. Lamarle shows that an almost 
imperceptible increase of the pressure corresponding to the initial 
flexure, is sufficient to cause an instant alteration of the elasticity. 
Hence the second principle of the author, not absolute, but sufficiently 
general to include all the cases which might escape the first, under the 
circumstances usual in practical applications. 

These two principles taken together, offer a satisfactory solution to 
the question of beams loaded vertically.—J6rd. 


ECONOMY OF JACKETS FOR STEAM ENGINES. 


Note upon the Influence of Jackets npon Steam Engines, By M. 


COMBES., 


A steam engine built by Farcot, was provided with an envelope to 
the cylinder, into which the steam was freely admitted from the 
boiler, and from which it passed as required into the cylinder. It 
laving become necessary to repair this jacket, it was found that the 
expenditure of fuel was increased in the ratio of G to 10. A similar 
fact has also been vbserved in an engine of the same builder, erected 
near Sedan. A series of experiments was instituted by M. Combes, 
and conducted as follows :— 

First, the machine was worked as usual, the steam being admitted 
to the jacket, and from the jacket to the evlinder: these experiments 
were continued for four days, the quantity ol! water pumped into the 
boiler being accurately measured, and the quantity of coal weighed ; 
the amonnt of water condensed in the jacket wus also ascertained, and 
every half hour the tension of the steam in the cylinder was measured 
by an indicator, and at the same time the pressure in the boiler, and in 
the condenser, were taken by gavges, and the number ol strokes per 
winute of the piston counted. 

Second, for three days the machine was worked by conducting the 
steam directly into the cylinder from the boiler, the jacket containing 
air only. The same observations as before were carefully made, 

Third, for three days the steam was conducted directly to the cylin- 
der, but the jacket was kept in communication with the boiler, and 
was, consequently, Killed with steam. The same observations were 
made us before. 

The following are the results of the table :— 


E | 
[E | Total Consumption. | Mean Pressures, Consumptin.| Water 
| E| Duration. | per hour. |Evapor- 

o ated by 
| ae a —— || bor 
| w| | Coat { Water. | Boiler. [en Condens] Coal. Water] Coat. | 
| , Il. avoir, | lb. avoir. |A tmosp. Atmo |Atmosp. | 
| 143A. 15.' 14827 | 8387-1 | 3-82 2:57 | 0-26 34:28/t93-9| 5:66 

| | | 
l l | 
2334. 30m. 1982:12 (111159 | 35 12°55 | 028 (5816/331-7] 5°61 | 


| i { | | 
3 324. 30m. 1469-5 E7 82223 (03:5) 12-73) 0-24 ieee 5:32 
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M. Combes attributes the iacreased quantity of fuel necessary when 
the jacket is not used, to the formation of water by condensation of 
the steain during its admission into the cylinder, and the consequent 
necessity of furnishing more steam to supply this loss by an additional 
evaporation from the boiler.—Jbid 


OXIDE OF ANTIMONY A SUBSTITUTE FOR WHITE LEAD. 


M. de Ruolz, in the Comptes Rendus, states that the oxide of anti- 
mony, (flowers ol antimony,) possesses the following advantages over 
white lead :—by means of a manufacture selected by us, it is obtained 
directly from the native sulpharet of antimony—Its adoption will give 
a new vigour to the languid working of the mines of antimony which 
abound in France.—lts price of production is less than the third of 
that of white lead of average quality.—It may be immediately ground 
with, or without, other manipulation.—The workmen who are engaged 
in its manufacture, will be exempt from all danger,—and it is altoge- 
ther improbable that the painters who may employ it mixed with oil, 
will experience the least inconvenience from it. 
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THE CONSTRUCTION OF CHIMNEYS. 


{We have been requested to give publicity to the followiog trans- 
lation of a notice issued pursuant to a resolution passed on the 18th 
May, 1813, by the Lower Austrian Society of Manufactures.] 


Notice. 


A prize to be given by the “Society fur the encouragement of Arts 
and Manufactures ” of Vienna, in Lower Austria, for the best treatise 
on “ the most advantageous dimensions and arrangements of chimneys, 
and other essential parts of furnaces used in manufactories and similar 
places. 

Notwithstanding the many investigations that have been made, 
there still exists a great deficiency in our pyrotechnical knowledge as 
to the dimensions of several most essential parts of furnaces, parti- 
cularly those of chimneys, which are at present determined upon, on 
very uncertain definitions. It is known by experience how very much 
the situation of a chimney operates upon the success of an industrious 
enterprize, and how detrimental some arrangements partly in the ex- 
pense of construction, and partly in the consnmption of fuel. 

Chimneys varving in height are uscd to furnaces for boilers to 
steam engines of equal power, without any difference of result in the 
consumption of fuel, whereas it has been found that low and narrow 
chimneys afford the greatest advantages in the economy of fuel. 

Whether is it more desirable, therefore, with a large furnace to 
have several narrow chimneys or one of large diameter? What ex- 
tent of draught is requisite? What influences chimneys have on the 
furnaces by attenuating the air? are questions which experience has 
not yet elucidated. 

In order to combine principies which are based upon fixed laws, 
examine the causes, and frame a theory, which from observation will 
hold good in practice, so that means may be afforded in erecting for- 
naces to determine a priori the right dimensions for the chimneys and 
flues of large furnaces, the “Society for the encouragement of Arts 
and Manufactures,” resolved at u general meeting on the Sth May, 
1343, (similar to the example set by the Société industrielle in Mick- 
Thansen) to offer a reward of a small gold medal to the author of the 
best treatise, in accordance with the aforesaid proposals. The medal 
is to be adjudged at the general meeting in May 1845. The treatises 
are to be delivered before the Ist of February 1845, by persons domi- 
ciled in Vienna, to the Secretary of the Society, who will give the re- 
quisite receipts for the same. 

Treatises published before the expiration of 1813, will be admitted 
to the competition. Sneh treatises to be accompanied by a sealed 
nate, containing both the name of the anthor and address, also a 
similar motto or sign to the one written on the title-page of the trea- 
tise. 

The successful treatise, and that nearest to it in merit, will be 
opened at the general meeting for adjudging the prize. The candi- 
dates for the prize retain their right of publication up to the end of 
1845, after which the right devolves to the society iu case the author 
has not published his work. The unsuccessful treatises will be re- 
turned at the Society’s office to authorized persons, on giving np the 
Secretary’s receipt. 


THE NUNHEAD CEMETERY AFFAIR. 


Sirn—The information given in your last number, relative to the 
course pursued in the competition for the two chapels at the Nunhead 
Cemetery was altogether new to me, for l had not even so much as 
heard of there having been any exhibition of drawings,—which last, 
indeed, appears to hive been rather more for form’s sake than any 
thing else, if it really consisted of “more than four hundred drawings,” 
yet was kept open only two days!—hardly time enongh for persons 
to learn that there was any exhibition of the kind at all, it not having 
been previously announced by public advertisement. That this ex- 
hibition was little more than a nominal one—at least quite a private 
one—is tolerably evident from the fact of its being kept so close a 
secret, that not even any mention of it transpired through any of those 
jourmals and periodicals which attend to all matters connected with 
art, and which, had they been aware of it, would hardly have failed to 
speak of what is by no means a common occurrence. At all events I 
may confidently say that no card was sent to the “Civil Engineer,” 
apprising you of the exhibition and soliciting your inspection of the 
designs, otherwise we should have had some remarks upon them at 
the time. As far therefore as that point is concerned, I must beg 
leave to differ from the opinion, expressed in your Journal, since I do 
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not consider the exhibition part of the business, by any means “a fair 
example” of the manner in which such matters shonld be conducted. 

It is further a question with me how far it was fair on the part of 
the committee to nominate « professional man as their umpire, with- 
out the concurrence or even privity of the competitors; thereby giv- 

ing to that individual—who not being associated with a single col- 
league, could not at all benefit by learning other opinions than his own, 
—the power of pronouncing an unappealable Fiat, deciding the fortune 
of sixty-five other professional persons. That the Committee should 
have cliosen to delegate their authority to Sir Robert Smirke, placing 
the matter entirely in his hands, can be accounted for only by their 
feeling quite assnred that he was not a competitor, because he has in- 
variably refused to enter any competition whatever—even that for 
the “New Houses of Parliament,” notwithstanding that the occasion 
offered a prize, which even he might have condescended to struggle 
for. If, therefore, it was not very strange that the Committee should 
have applied to him, strange it certainly was that Sir Robert shuuld 
have so greatly relaxed his own principles as to comply with the re- 
quest, and after having set his face strenuously against competitions, 
have made himself to a certain extent a party in one, and that, too, 
very prominently. Hardly did he consent to accept the office pro- 
fered him—in itself rather an invidions one—for want of fair excuse 
for rejecting it, since to have expressed his well known horror of 
competitions would have been a sufficient one. 

Accept it, however, he did, and having done so, was, I conceive, 
hound to comply with the request of the Committee that he should 
select three other designs as being next in merit to the two to which 
he had adjudged the offered premiums. Yet this be declined to do, 
thongh apparently for no reason whatever that ought not to have 
equally deterred him from making any chvice at all. Surely it could 
not have been a more embarassing or ungracious task, to point out the 
three best of the remaining sixty-tnree designs, than it was to decide 
upon two as being the very best of all out of sixty-five. Possibly, Sir 
Robert may have had very sufficient reasons in his own bosom for de- 
clining to recommend any more than two designs,—and what those 
reasons were it may be easier to guess, than it would be exactly pro- 
per to say. At all events his refusal could not have been very agree- 
able to all the remaining competitors, because it deprived three of 
them of an accessit. 

Even in regard to the two designs which he pointed out as those 
deserving the premiums, Sir Robert's letter is exceedingly vague and 
unsatisfactory, as he does not assign a single reasun for the pre- 
ference given to them; which he ought to have done, and was, it is 
to be presumed, capable of doing. Since, however, he did not think 
it expedient to do so, it is to be hoped that the Committee place im- 
plicit confidence in his taste and judgment. ‘Those who lave seen all 
the designs, fully described in their respective plans and other draw- 
ings, can best tell how far the two selected by Sir Robert surpassed 
all the rest—to such degree, it would seem, that he could point out 
no others approximating to them iv merit. Two others, however, 
have since been shown at the Royal Academy Exhibition,—not how- 
ever that which obtained the second premium,—both of whicl possess 
no ordinary merit; and one of them at least (Mr. Brandon’s mouel) 
would, I should have thought, have certainly obtained Sir Robert's 
recommendation, it being in the style he himself is so greatly attached 
to; as it did not, I can account for its being passed over by him only 
by supposing that he was apprehensive it might give rise to very un- 
pleasant and awkward comparisons, and that its striking and pic- 
turesque effect in regard to the disposition of its columns, would not 
tend to reconcile us to his own very humdrum and commonplace de- 
sign lurthe facade of the British Museum. The other competitor 
who has appealed from Sir Robert’s judgment, is Mr. Allom, and as 
far as his design can be understood frora merely a single drawing, 
showing a portion of the interior, I should call it one of no ordinary 
merit,—at the same time admit that it was not calculated to find 
favour with such a formal architectural puritan as Sir Robert Smirke. 

Mr. Brakspeare’s design not having been sent to the Academy, I 
cannot {pretend to say how far it was better entitled to tbe second 
premium, than either of the two just mentioned. In fact, I have yet 
to learn even in what style it was. 

For thus freely commenting on an affair which is now settled, and 
therefore has lost its main interest with many, I offer no apology, 
being of opinion that it is exceedingly bad policy to suffer matters of 
the kind to drop quietly, and escape animadversion merely because it 
can have no effect in regard to the particular case which gives rise to 
it, that being already settled. Let them be managed as they may, it 
is requisite to keep a strict eye upon competitions; and that for the 
Nunhead Cemetery ought to be able to bear the strongest scrutiny, 
considering with whom the decision rested. If Sir Robert Smirke’s 
name be a sufficient pledge for unerring judgment, to both the Com- 
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mittee and the competitors, I must confess that it is not so to myself. 
His decision no more than a mere ipse dixit, unsupported by any rea- 
sons whatever,—leaving them to be found ont by the Committee, and 
was therefore according to the more convenient than commendable 
principle of “ Stet pro ratione, voluntas.” 

xX. 


CANNABICS AND CAMDENISTS. 


Sm—Some account of Albano’s patent Cannabic architectural orna- 
ments would no doubt be very acceptable to many other readers be- 
sides myself. Until Isaw the incidental mention of them in the notice 
of Mr. Walker’s conversazione, I was not even aware of there being 
any thing of the kind, nor does the term “Cannabic”’ enable me to 
form any idea of their nature,—whether they are something altogether 
new—a bond fide invention—or an improvement upon something be- 
fore known, and now recommended by a new name. I conclude, how- 
ever, from their being spoken of as “highly gilt and burnished,” that 
there can be no novelty whatever in their appearance; nevertheless 
must we suppose that they have some peculiar advantages to recom- 
mend them. 

1 do not know whether our Camdenists here are preparing any 
thunder against you, on account of the slashing article against them 
in your present number, Probably they content themselves with ob- 
serving a dignified silence; if not yon must expect nothing less than 
sentence of excommunication,—not only on account of that article, but 
also of the one on “Greek Masonry,’ introduced in utter defiance of 
their recent denunciation of every thing connected with the study of 
Pagan architecture. The intelligence conveyed in the latter article, 
that Hittorff is preparing an elaborate work on Grecian Polychromy 
is calculated to alarm not only Camdenists, but many belonging to the 
established Pagan or classical school. 

Well will it be for the Institute, if the Camdenists do not now fall 
foul upon that body, and take it severely to task for proposing as the 
subject of the Soane Medallion, a “College in a University, of 
Roman or Italian architecture.”’—But [ must stop, or I shall spin out 
my gossiping remarks to such length that you will have forgotten 
what induced me to write at all; therefore now conclude with re- 
minding you of “ Cannabic.”” 

I remain, your’s, &c., 
des IE, 
Cambridge, July 5, 1844. 


eee 
1 We must refer our Correspondent to the Journal for tast March, p. 86, where 
some acconnt is given of “ Cannabic ornameuts.”—Editor. 


TO THE INHABITANTS OF SAINT MARGARET'S, 
WESTMINSTER. 


GENTLEMEN,—Permit me to eall your attention to the fact that 
efforts are still being made to effect the destruction of your venerable 
parish church, and to remove it from the site it has ocenpied for 790 
years. I much fear a Committee of the House of Commons was pre- 
vailed upon yesterday, the 4th of July, to recommend this seleme of 
church desecration. 

Ihave in my works on Chureh-building, and on Westminster im- 
provements, and by other means, endeavoured to expose the shallow 
pretexts of the destrnetionists, and I flattered myself that my efforts 
had been successful, as I had brought over some of the most influential 
persons to my views, when to my astonishment a letter appeared a 
shoit time since in the “Builder,” announcing “the pleasing intelli- 
gence,” —the pleasing intelligence! “That St. Margaret’s Church was 
immediately to be pulled down and rebuilt on another site, both which 
had been authorized, and funds for the purpose had been obtained.” 

Let me epitomise the reasons against this measure, wbich I have 
given at length elsewhere. ‘That persons greatly err who would re- 
gulate Gothic architecture on Greek principles” “ That Gothic archi- 
tecture does not exhibit itself naked and bare” “ That it deligùts in 
bold, striking, and picturesque irregularities” veiling itself with 
walls and screens and towers” “Therefore appears best as an ac- 
cumulation of buildings” “Therefore the Abbey Church and St, Mar- 
garet’s gain by juxta position” “ While the grandeur of the ancient 
edifice is increased by comparison with the more modem structure 
which stands beside it” “ That when the new palace of legislature is 
completed, St. Margaret’s will be absolutely necessary to effect a bar- 
monious union between that and the Abbey” “That St. Edward did 
not think the position of St. Margaret's would injure the effect of his 
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darling Abbey Church” “ That its removal would involve the destruc- 
tion of another of history’s landmarks, 2 document of stone which 
cannot lie, attesting the antiquity of your parish” “That instead of 
your venerable temple founded by St. Edward, rebuilt by Edward 1., 
and again by Edward IV., you would probably get a mere briek aud 
plaster apology on a par with those modern churches which are the 
laughing stock of Ecclesiologists.” But is mere taste, or rather the 
want of it, fit to be put in competition with the desecration of a spot 
on which your ancestors worshipped for nearly eight centurtes, or are 
ye on these matters below that nation of savages, who, when urged 
to emigrate, replied, But how shall we remove the bones of our fore- 
fathers ¢” 

Inhabitants of Westminster, rouse yourselves to resist the architec- 
tural barbarians, Your ancestors rose en masse and successfully re- 
sisted the Protector Somerset and his myrmidous when they attempted 
the destruction of this church. The present most excellent Dean and 
your highly gifted Rector are utterly opposed to the project of removal ; 
put yourselves under their legitimate guidance—remove not St. Mar- 
garet’s, RESTORE tT TO ITS PRISTINE BEAUTY AS LEFT TO YE BY THE 
ILLUSTRIOUS EDWARD, and you will never more hear the senseless cry 
of removing St. Margaret’s to obtain a better view of the Abbey 
Church. “Perhaps tne best method to unite St. Margaret’s with the 
Minster would be by erecting a tomb-house or cloister for the recep- 
tion of those mural monuments which disfigure the interior of the 
Abbey Church, the expense of which would probably be defrayed by 
the accession of new monuments.’ As an Architectural Antiquary i 
have now done my duty ; let the guardians of the fabric do theirs. 


WILLIAM BARDWELL. 
11, Park Street, 


THE ATMOSPHERIC RAILWAY AND ROPE TRACTION RAILWAYS. 


[We are indebted for the following paper to Mr. Stephenson's valuable report ou the 
Atmospheric Railway (see ‘Journal for Jnne last, p. 208); jt was drawn up by Mr, Bidder 
at the request of Mr, Stephenson.] 


A Report on the practical application of the atmospheric principle as a 
mntive power on railways, must inevitably be considered incomplete if the 
investigation did not comprehend the peculiar circumstances involved in the 
working of the Blackwall Railway, the more especially as public attention 
has been solicited in this case. Before, however, we can enter upon such an 
inquiry, we must carefully review the peculiarities which distinguish the con- 
duct of the traffic on the London aud Blackwall Railway. 

This railway is about 3} miles in length, and is worked by stationary en- 
gines of 400 and 280 estimated horse power at the London and Blackwall 
termini respectively, the carriages heing attached to a rope by grips, which 
rope winds off and on large drums situated at each extremity of the line. 
The greater power at the London station is required in consequence of there 
being a total rise in the railway in this directlon of betwecn 60 and 70 feet, 
the steepest inclination being 1 in 100. 

There are no less than seven intermediate stations on this line; five of 
them, viz, Poplar, West India Docks, Limehouse, Stepney, and Shadwell, 
communicate with the Feucharch Street terminus; whilst four of them, viz., 
Minories, Cannon Street, Shadwell, and Stepney, communicate with the 
Blackwall termions. This arrangement is effected by appropriating a sepa- 
rate carriage from the termini for each iatermediate station communicating 
with the same, and which, whilst the trains are moving in either direction, 
are detached, and by means of breaks are stopped at their respective destina. 
tions. As soon, however, as the terminal train arrives at either end of the 
line, and the rope ceases its motion, these intermediate carriages are at- 
tached by means of grips to the rope whilst the latter are in a state of rest; 
so that when the rope is again in motion, these are also simultaneously set in 
motion, and of course arrive successively at the termini in the order and at 
intervals corresponding with the order and position of the places from which 
they started; and as they arrive, they are released frum the rope, though in 
motion, by the sudden withdrawal ot the grip iron, and then their momen- 
tum carries them forward to their proper place in the station. It will thns 
be perceived that the intermediate traftic is by this means provided for with- 
ont causing any detention to the through-trade. 

The importance of this intermediate traffic may he inferred from the fact, 
that in the year ending the 31st of December last, ontzof nearly 2,500,000 
passengers conveyed during this period, nearly 1,600,000, or two-thirds of 
the whole number, were derived from the short stations; any system, there- 
fore, which did not completely pravide for this traffic, it is clear could not 
uoder any circumstance he introduced with propriety on{this railway. 

To meet the case, it lias been suggested, in the event of the atmospheric 
principle being adopted, that more trequent trains than at present should 
proceed from each end, and stop alternately at the intermediate stations, so 
that this important element of revenue might be accommodated. 

This suggestion was made in consequence of the necessity of stopping the 
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through-trains at each of these stations, as the system of separate carriages 
could not conveniently he applied to this mode of traction. This plan, if 
otherwise unobjectionahle, it is obvious would afford a partial communication 
hetween some of the intermediate stations. This, as far as it goes, is an 
advantage over the rope system, which only admits the intermediate stations 
to communicate with the termini. It is, however, believed that this trafic 
would not be important, whilst it is of the ntmost consequence to the culti- 
vation of the intermediate intercourse that the intervals between the trains 
at each station should not exceed a quarter of an hour. 

The average number of carriages in the terminal trains thronghont the year 
is four; whilst in summer, to prevent the labour of having constantly to he 
adding or taking carriages off, as many as seven or eight are continually in 
motion, independent af the intermediate carriages. ‘This great number of 
carriages is requisite in cousequence of the extremely fluctuating nature of 
the trafic, which during the season is mainly derived from steam boats, 
whose living freights, amounting occasionally to 400 or 500 passengers, have 
frequently to be transported in one train. In the following cilenlations, I 
have, however, only assumed four carriages for the accommodation of the 
terminal traffic, and two more for the intermediate trafic, which though on 
the whole larger than the former, is nevertheless more equally diffused, 
Besides the above, the trains which stop at the Poplar station will be aug- 
mented by one goods’ truck, though at times two will be added. ‘Thus the 
trains will consist alternately of six or seven carriages constituting gross loads 
of 100,000 lb, and 112,000 lb, respectively. 1 also assume the actual time of 
stoppage at each station, independent of time lost in accelerating and re- 
tarding the trains, at half a minute, except at Poplar, where 1 allow one 
minute, as the goods’ trucks would have to be pushed from a siding and 
attached to the trains. Thus, supposing the trains to stop alternately at 4 
and 3 stations, the latter, however, embracing the Poplar station, the total 
time of stoppage on the trip would be two minutes; and assuming an ave- 
rage velocity of 30 miles per hour were rnaiotained, including the time lost in 
accelerating and retarding at each stoppage, the actual time of travelling 
would he 7$ minutes; thus the whole trip would occupy 93 minutes. 

But to accowplish this with only average trains would require a tuhe 2 
fect in diameter, with a vacuum of 20 inches, and this on whe farther as- 
sumption that a conductor was appropriated to each earriage, and that the 
brake is applied to every wheel in the train, thus giving an adhesion of th 
the gross load; and further, that the brakes are applied with mathematical 
accuracy. But with cngines very far exceeding the power of the present 
engines, the time required to exhaust this tube wonld be at least 6 minntes. 
Thus the interval between the trains from the termini would be augmented 
to 154 minutes, or say }-hour intervals; that is, the same interval as is now 
allowed, but then the intermediate traffic would he subject to 4-hour intervals, 
which I believe would reduce the traffic to less than half the present amount. 
lt has, however, been suggested that an average speed of 40 miles per hour 
might be attained ; hut with four intermediate stoppages, to accomplish this 
would require a tractive force, independeot of the great ordinary resistance 
which has to he overcome at these high velocitics, (as in this case a maximum 
speed of 80 miles per hour is requisite,) equal to pyth the gross load of the 
train, This with only an average train would require tubes of a size and 
engines of a power that would be entirely inadmissible. Seeiog, therefore, 
that with iotermediate stations on a line of the extent of the London and 
Blackwall Railway, very high velocities and trains of a greater freqnency 
than -hour intervals were unattainable, we may see what would happea by 
adoptiog the existing engines with a pipe which, at a vacuum of 16 inches, 
would be adequate to take a maximum load up the stcepest gradients. 

This pipe would for a gross load of 225,000 lb., or 1004 tons, require to 
he 24 inches in diameter. Now, assuming as hefore the actual stoppage at 
each station to be } minute, except at Poplar, which I assume to be for the 
up-train 1 minute, but 4 minute only for the down train; assuming also a 
conductor on each carriage and the brake applied throughout the train, ob- 
taining ao adhesion therefore for retardation equal to 4th the gross weight of 
the trains; on the above data, together with the hypothesis of the engines at 
each end working continually at their full power, I find that an average train 
will occupy 16 minutes on the up and 16} minutes on the down trip, whilst 
a maximum train will occupy 22 minutes on the up and 20 minutes on the 
down trip; but as 5 minutes at least must he added for exhausting the tube 
to 8 inches for starting, it is clear that trains at less than 4-honr intervals 
could not he maintained on this line, especially when we consider that the 
ahove times include no contingencies, which must frequently occur on a line 
so worked ; as, for instance, in a Loudon atmosphere the adhesion frequently 
will uot exceed th the insistent weight: this alone, when it occurs, would 
add 2 or 3 minutes to the trip, and as in the event of a train overshooting a 
station it is impossible to move it hack, the guards must commence applying 
the brakes sooner than is indicated by calculation, in order to ensure ayoid 
ing such a dilemma. 

Unless, therefore, some expedient with which I at present am unacquainted 
can be devised for obviating the necessity for stopping at each intermediate 
station, it would appear that the trains could not he run more frequently 
than at }-hour intervals with the engines now at work, thus reducing the 
trains to one-half their present number, and this, too without effecting any 
saving in the working expenses, inasmuch as there would be no reduction in 
the staff of conductors, whilst the constant and severe breaking would in» 
crease the cost of maintenance of way and carriages; the wages of the rope- 
men also would not compensate for the extra cost arising from the engines 
being kept continually at work, instead of for 10 minutes only ont 3 every 
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2 of an hour, as is now tne case; and, lastly, the interest of the outlay re- 
gnisite tn introduce this system would exceed the annnal cost of repairing 
and replacing the rope. 


REVIEWS. 


Crosby Place Illusirated. By Henry J. HAMMON, Architect. Lon- 


don: Weale, 1844. 


We look upon this work as valuable in a double point of view, as 
illustrating an interesting monument, and as giving a stimulant to the 
restoration of our ancient edifices. We are afraid that we can say 
but little with regard to this book, for ils merits can be briefly and fa- 
vourably canvassed, while to give any account of the edifice itself is 
impossible, as it is now so well known. Mr. Hammon has performed 
bis duty with ability and care, while he has given a neat and accurate 
account of the building, he has not suffered himself to be deluded into 
fine writing or swelling out his brief narration. The plates are justly 
made the principal and prominent parts of the work, and are well 
executed, illustrating every part of the ancient mansion. Mr. Hammon, 
therefore, has well responded to the exertions of the patrons of the 
restoration, the public spirited lady Miss Hackett, its chief promoter, 
and the architects, and we can award him no higher praise. We 
almost fear it is useless Lo recommend this work to the profession, for 
we see by the subscription list that nearly every archilect of eminence 
has possessed himsell of it. However, to those who have not done so, 
or to those in the provinces we earnestly recommend it. By the bye 
the history of restorations in the metropolis would make an interest- 
ing work of itself. Showing what we have done of late years to the 
honour of the works of other days, thereby securing to posterity 
more respect for our own, Crosby Hall, St. Savioar’s, the Temple, 
the Savoy, and St. Bartholomew’s would make a good commencement. 


as 


Collection of Architectural Ornoments of the Middle Ages, in the Byzan- 
tine and Gothic Style. By Cuarirs Merevorr, Architect and Professor 
of the Polytechnic School, Nuremburg. Vol. 1. with 64 Plates. London: 
Hering and Remington. 


Messrs. llering and Remington seem disposcd, in virtue of their connec- 
nection with the continent, to render the same service to the arts which M. 
Didot does to literature. The present volume will be most acceptable to 
architects avd antiquaries here, as it is by a man of eminence and reputation, 
and records examples, most of which are new even in Germany and are inac- 
cessible here. An additional merit is that many details of the Byzantine 
style are given, which is attractiog great attention in Germany, and which 
affords new resources to our ecclesiastical architects here. The work was 
originally published in parts, and contains above four hnndred examples of 
every kind of ornament, many of which are novel, and alt sanctioned by good 
authority. Nurembnrg is a treasnry of middle age art, having been the 
Florence of Germany, and abounds with the finest work by native artists. 
Indeed, the history of the arts in Nuremburg has copiously employed the 
pens of Von Murr and others. From this city Professor leideloff has heen 
able to obtain much material, but he has also profited ly other places 
in Bavaria, Wurtemburg and elsewhere, as the Cathedral of Bamberg, the 
Holyrood monastery at Neissen, Nossen, Kloister Heilhrann, Mershruck, 
Ellwangen Cathedral, Hirschan Ahbey, Erlbach, Murrhard Abbey, Furth, 
Coburg Castle, Tubingen, Stuttgart, Bobenhansen, Reutlingen Cathedral, 
Offenhausen, Lilienfeld, Lorch Abbey, Vienna, Urach, Anhausen, Schwabisch- 
hall, Freiburg Castle, Salzburg Castle, Robweil, &c. 

We feel confident that our readers engaged in the pointed styles will find 
this an admirable and useful work of reference. We sincerely hope that 
Professor Heideloff will continue his landable undertaking. 


PoLYGRAPHIA Currosa.—The Book of Initial Letters and Ancient Alpha- 
bets for Ornamental purposes. London: David Bogne, Fleet Street. 


This is what is rare, a magnificent book and a cheap one, most useful to 
all engaged in design. The compiler has here presented a copious volume of 
initials from sources of the greatest authenticty, most of which can only with 
difficulty be referred to by the ordinary student. We wish in some plates, 
however, more attention had been shown to discriminating the exact date of 
the letters, nevertheless this does not detract from their intrinsic value. 

In fact, the work may vie with many of the illuminated missals ; some of 
the plates are gorgeonsly colonred and show to what perfection Mr. Jobbins, 
the proprietor and compiler of the work, has brought lithography in con- 
Junction with polychromy. We are happy to see that he has announced his 
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intention of publishing a second volume to embrace a variety of ornamental 
designs, some of a heraldic nature. 


a Manual of Electro-Metallurgy. By George Shaw. Second Edition, 
considerably enlarged. London: Simpkia, Marshall and Co. 


It is pleasing to see a second edition in a department of science so new ag 
electio-metallurgy, and more pleasing to consider that such edition has been 
rendered necessary hy the progress of discovery. Now that electro-metal- 
lurgy is hecoming a practical process, a mapnal like Mr. Shaw’s is requisite, 
which gives the principles and manipnlations in a clear and comprehensive 
manner, 30 as to be available both to the student and practical man. 


Appendix G. to the New Edition of Tredgotd on the Steam Engine and on 
Steam Navigation. London: John Weale. 


This concludes Weale’s Edition of Tredgold on the Steam Engine, one of 
the most magnificent and usefnl works which has ever been published for the 
engineering profession in any conntry. The work is of such a character, so 
extensive in its bearings, so copions in its illustrations, that we have beeu 
indeed surprised at the enterprise of the publisher, and the cordial support 
of the public. On both it confers honour, on the publisher for his spirited 
nodertaking, on the public, and the engineering profession in particnlar, for 
responding to such an appeal. Nn part of the steam engine, in its numerons 
applications and varied improvements, has been left unillnstrated, bnt whether 
as regards the railway, the mine, or the ship, the steam engine is seen here 
delineated from the best models, with a degree of sumptnonsness more 
nsnally looked for in a national work than in the publication of a private in- 
dividual. To have conceived such an expensive undertaking, one requiring 
so much lahour, so much energy and such an ontlay of capital, and to have 
prosecnted it successfully entitles the publisher to the sincere thanks of all 
those who desire to encourage practical and valuahle works. 

The concluding part contains an able Treatise on the Cornish Pumping 
Engine, by William Pole, who, for his high scientific attainments, was lately 
appointed by the Hon. East India Company, Professor of Elphinstone College 
at Bombay. This treatise is divided into two parts. 

“ The first part is devoted toa historical notice of the application of the 
steam engine to the purpnse of draining the mines of Cornwall, and of the 
progressive improvement it has received in that district. Beginning with the 
projects of Savery, we pass on to the actnal use of the atmospheric engine, 
and notice the peculiar circnmstances connected with its general introduction 
into the south-western mining districts. Smeaton and Watt come next in 
order, avd the subsequent improvements hy the Cornish engineers are the 
more prominently dwelt on, because their nature and history are compara- 
tively so little known. The account of the introduction of the Duty Reports 
cannot fail to be interesting, as showing not only the means by which the 
progress of improvement is so easily traced, but also the great stimulus which 
has acted to enconrage the efforts of the engineers. 

“The second part contains a minute and detailed description of the 
Cornish single-acting pumping engine, according to its most modern con- 
struction ; particnlarly noticing its various peculiarities as contrasted with 
the ordinary Bonlton and Watt singte-acting engine generally used in other 
parts of the country.” 

This part, illnstrated with nine splendid plates, shows minntely every part 
of a Cornish Pumping Engine, manufactured by Messrs. Sandys, Carne and 
Vivian, of Copper House Foundry and Engine Works, Hayle, Cornwall; the 
engine has been erected at the mines of the Languin Coal and Jron Com- 
pany, near Nantes, for the purpose of draiving the collieries. 

We have not been able to peruse the paper with that attention it deserves 
we must, therefore, reserve till a future opportunity the remarks which we 
are desirous of making. 


Original Geometrical Diaper Designs. By D. R. Way. 


Parts 3 and 4. 


Mr. Hay is proceeding vigorously with his work, and in the preseat num- 
bers he has commenced his dissertation on the elements of design. From 
some of his views we dissent, but it would he premature to discuss the whole 
question. At any rate we can give our testimony to the utility of the work, 
and to the earnest desire of the anthor to perform his duty. 


London: Bogue. 


a Treatise on the Steam Engine. Part 1. 


London: Longmans. 


By the Artizan CLUB. 


This may be considered as an introductory part to the intended work. 
We are, therefore, precluded from offering any remarks until the work is 
more advanced. i 
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Weale’s Quarterly Papers on Engineering.—Part 4. London, 1844. 


The present part of Weale’s Papers has two original articles by 
Capt. Vetch and Mr. Clarke, and several valuable papers republished. 
It commences with a very interesting article by Capt. Vetch, of the 
Royal Engineers, on the Construction of Harbours of Safety in the 
Downs; reclaiming the Goodwin Sands and Sandwich Flats. Of the 
practicability of these undertakings we are fully convinced, and also 
of the very great advantages which wonld accrue to the commerce of 
the empire from snch an enterprise; as, however, the method pro- 
posed by the gallant captain is novel, we should not like to commit 
ourselves to the opinion that it is per se the most efficient, though we 
are bonnd to admit its ingenuity, and the prima-facial evidence of its 
applicability. The principle on which the author proceeds in forming 
his roadstead is thus explained, and is one, which, although pregnant 
with the most valuable results, has not been always duly borne in 
mind. 


ON HAVENS OF SAFETY, BY JAMES VETCH, CAPT. R. E., F. R.S. 


Of all the natural havens which occur on the east and south coast of Eng- 
land, that formed hy the Isle of Wight is the most complete. lt has two 
large openings or entrances, great capacity, and good anchorage, aad it may 
be pretty safely assumed that the best harbours for all purposes are those 
formed hy an island lying near the main shore, and with the channel between 
them, sheltered by projecting points or banks; if we can therefore, by aay 
reasonable means, convert the Godwin Sands, the Scroby Sands, and the 
Smithick Bank into islands, we should reader the Downs, Yarmouth Roads, 
and Bridlington Bay, havens of the best qualities; but other advantages re- 
sult from converting these barrier sandhauks into islands, since, hy raising 
their crest above high-water mark, they cease to be hidden dangers, aad it is 
obyiously more prudent to build on the foundations laid by nature, and to 
complete her works, thaa to extend long piers or breakwaters into deep 
water for the purpose of inclosing an anchorage, not only without any assist- 
ance from natural circumstances, but possibly in direct opposition to them. 

* # * * * 


The great question that now remains to be solved is, whether it be possi- 
ble in a reasonable time, and at a reasoaable expense, to raise the crest of the 
Godwin Sands above high-water mark ; and the writer is of opinion that the 
same may be accomplished, first, through the means of a light but strong frame 
work of malleable iron with other concomitants ; secondly, through the cir- 
cumstance of the low prices to which iron has now descended; and, lastly, 
hy means of obtaining the operation of nature to accumulate sand around and 
within the contrivances erected to catch and retain it; ond without uader- 
valuing the application of iron framings for breakwaters under other condi- 
tions, the writer considers the superior utility of the principle will become 
most manifest in the conversion of sandhanks into islands. * E 

The Godwin Bank is of an oval, or rather egg shape, the extreme length 
measured from the three fathom level at the north sand head to the same 
level at the south saad head, heiog 17,980 yards, or 10} statute miles nearly, 
and the extreme breadth from the west excresceace at the Bunt Head to the 
Barrier Edge, heing 7667 yards, or somewhat hetter than 4} statute miles. 
The extent of the portion of the hank which is left dry in spots at low water 
is 12,364 yards long and 6532 yards broad, that is, about seven statute miles 
hy 34, or 3'7. The elevated spots inclosed within the last dimensions, at 
ordinary spring tides, are left dry at low water to the amount of 33 to 53 
feet; average 43 feet; and at these times their surfaces remaina dry and 
workable upon, for three hours, and the rise and fall of tide being 163 feet, 
these spots are covered on the average at high water to the extent of 12 feet. 
The nature of the sand is remarkably clean and frec from clay and mud, as 
might naturally he expected from the constant washing to which it is ex- 
posed, and Mr. Smeaton, who landed upon the bank in May, 1789, states 
that he “ visited aud Janded upon the Godwin Sands to have a view of them, 
and examine their nature, and found that though of the nature of 2 quick. 
sand, cleaa and unconnected, yet the particles lay so close that it was diffi- 
cult to work a poiated iron har into the mass more than to the depth of six 
or seven feet.” Captain Bullock, who made a boring lately, found at the 
depth of 73 feet the sand become so dense and cohesive as to break the 
borer ia the efforts to make it peuetrate lower, aad it is stated that Captain 
Hewett was unable to bore to a greater depth than 8 feet. 


Capt. Vetch then proceeds to make some ingenious remarks as to 
the probable nature of the substratum under the Goodwins, and his 
views on this question seem to us to he well founded. We do not 
accord with him, however, as to his next point, combatting the received 
notion of the origin of the Goodwin Sands from the submersion of a 
part of the Earl of Keot’s estates. We are rather afraid that our en- 
gineer has been induced to take such a course from the motive he 
assigns, of combatting possible prejudice that if “the locality was once 
firm land, incapable of resisting the sea at a former period, it is im- 
probable that it can be regained or resist fur the future,” rather than 
by a comprehensive view of the evidence on the subject. The nega- 
tive evidence of present submarine appearances would be just as con- 
clusive against the inundation of the Zuyder Zee or of Zealand, or 
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against the serious abrasions of our eastern coast, by which, ia our 
own time, villages and parishes have been worn down into the domain 
of the sea. We know that other districts have been lost for want of 
attention to their sea banks, and we can see no reason why the strong 
traditional evidence of the submersion of the Goedwin district should 
be doubted, or that any argument should thence be drawn against its 
subsequent recovery by the resources of engineering science, either 
under the direction of the gallant engineer or some other colleague 
equally able to grappie with the opposing difficulties. To proceed 
with the Captain's plan, 


The writer proposes to condact a spinal embankment or nucleus of the 
nascent island along the sandbank as would readily permit the tides and de- 
positions to visit both sides of it. The spine may he carried down the mid- 
dle of the bank, or along the most elevated ridge, and if of a concave form, 
greater shelter would be given for the deposition of material, and the writer 
would prefer following such a line as would serve so far for a barrier baak to 
the island when completed. Thus on the Godwin Sands it is proposed to 
carry the spine or nucleus breakwater parallel to the great crest of the sands, 
as particularly developed along the eastern margin of the bank, and at the 
average distance of 500 yards from the edge, that the artificial harrier may 
he secure from damage hy auy temporary shifting of the outline of the bank, 
and also that sufficient space may be left outside the spinal embankment for 
the deposit of matter, which being sustained in reverse, would not he so sub- 
ject to be carried off by currents or storms as at present, and would afford 
mutual support to the spine. 


The specific mode of construction is thus detailed :— 


To meet the condition of the Godwin Sands in constructing the spinal em- 
hankment, it is proposed to use irou rods, in a position nearly vertical, pene- 
trating 73 feet into the sands and rising 73 feet above their surface; the up- 
right rods to be about one foot apart, and arranged in square frames of 12 
feet each side; and these squares complete, (called iroa gabions, for facility 
of description,) will each contain 48 iroa rods on a space of 12 feet square 
penetrating the sand 73 feet, and considering what has been stated of the 
tenacity or closeness of the sands at that depth, it may safely be allowed 
that so great a number of prongs will give the gabion all the strength that 
can he required against any lateral force applied above the level of the sands, 
and so far from seeking to go deeper for a foundation, it might be hetter to 
employ means to prevent any farther settlement of the gahions. The iron 
gahion being fixed, and the rods inserted in the sand to the depth stated, it 
is next proposed to floor the interior space with hurdles, and on these to line 
the gabion with one row of fascines firmly fastened to the iron rods; and 
this first stage of the structure to remain, without further addition, until the 
action of the sea has heaped up the sand externally and internally to the top 
of the fascines, when a second floor of hurdles and second row of fascines 
will he iatroduced, and the operations continued until the gabion is filled. 
The gabions now described form hut the first tier ia the structure, and when 
the interior and exterior surface has become elevated seven feet, a second 
tier of gabions is to be keyed on to the first, aad these last treated as the 
first. In the foregoing manner the author merely attempts to raise a barrier 
one foot high at a time, and composed of materials not offering a solid re- 
sistance to the waves, but calculated to receive and retain the sand on either 
side as thrown up, It will be obvious that on such a surface as that of the 
Godwin Sands, and where we cannot safely plant a heavy structure or acquire 
a solid fouadation, that we must endeavour to supply these deficiencies by 
embracing and holding on by as broad a surface as can conveniently, and 
economically he attempted; and with this principle in view, it is proposed 
on the liae of spinal embankment to lay down two parallel rows of gabions 
36 feet apart, bonded and tied together with cross rows at every 36 feet, by 
which means a base 60 feet wide would be procured for the spinal embank- 
ment, and by the numerous cells of which it is composed, every facility 
would he offered for the accumulation and retention of sand, &c., an object 
which would he still farther attained by throwing out ribs from the spine at 
suitahle points to intercept the passing sedimentary materials, and these ribs 
embracing the sand to a still greater extent of surface, would iacrease the 
stability of the spine. 

The proposed spinal embankment or breakwater on the Godwin Sands will 
employ ahout two tons of malleable iron per lineal yard; and the expease of 
the materials and structure, per lineal yard, may he roughly estimated at 
£24; and the cost for 12 miles, or 21,120 lineal yards of spinal embaak- 
ment, at £24, gives a total expense of £506,880. The first tier of gahions 
would cost about £253,440, and if the whole was finished in four ye rs, the 
expense would be about £125,000 per annum. 


We should observe that this ingenious paper is copionsly illustrated 
with copper plate engravings. 

The second paper is Sir J. Rennie’s Report on Holyhead and Port 
Dynliaen Harbours, already known to the public. 

The third an Investigation of the Comparative Loss by Friction in 
Beam and Direct Action Steam Engines. By Wm. Pole, C. E., Pro- 
fessor of Civil Engineering, Bombay. This is the paper which was 
read before the Institute of Civil Engineers, and reported in this 
Journal of last year, page 170, the present paper is illustrated with 
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The fourth paper is on “The Engineering of Holland.” By Hyde 
Clarke, C. E. The first section only is given here, which enters at con- 
siderable tength into the minute practical details ofthe construction of 
dykes and seabanks, as derived from Dutch authorities, a subject with 
regard to which very little or nothing is known in this country. It 
promises to be a very interesting and valuable series, got up with 
great labour, and calculated to do good in keeping up our acquaint- 
ance with the great school of hydraulic engineering in the Nether- 
lands, and in inducing our engineers and capitalists here to improve 
our own shores and coasts. The extent of coast open to the labours 
of the engineer is well shewn in the annexed summary by Mr. Clarke. 


RECLAIMING OF LAND. 


Sunk Island, near the mouth of the Humber, has been recovered and con- 
verted into a parish almost in onr own time, and the space between it and 
Spurn Head on the north shore, called Trinity Sands, might be advantageously 
embanked, and would afford 10,000 or 12,000 acres. A good deal of land, 
by careful management, might be obtained in the IIumber, as the Dutch 
have treated the Rhine. Probably another 10,000 acres might he obtained 
without injury to the navigation, and to the great improvement of the wapen- 
take of Lindsey in Lincolnshire. Some good polders or water meadows 
might also be gained between Grimsby and Saltfleet. 

The large estuary called the Wash, now hemmed in on every side by the 
labours of the engineer, presents an opportunity for embanking such as should 
not be neglected. Upwards of 100 square miles, or nearly 100,000 acres 
might be ultimately recovered, and Sir John Rennie has formed a most judi- 
cions plan for the gradual prosecution of this undertaking by sections, so as 
to meet the views, it would seem, of the most timid. The neighbouring dis- 
tricts, fertile in cattle and corn, show to what advantage this acquisition 
conld be turned, while the drainage and navigation of the whole up-country 
would be vastly promoted. 

The rivers Alde, Debden, Orwell, and Stour, in Suffolk, admit of great 
improvement, and the consequent recovery of much valuable soil. The same 
may be said of Horsey Island in Essex, and the coast washed by the estuaries 
of the Coln, Blackwater, and Crouch, in the same county. This is a district 
much like the province of Zealand, and under systematic treatment would 
produce from 30,000 to 40,000 acres, the whole of Danesey Flats and the 
Maplin Sand admitting of recovery. The condition of this district is far 
from complimentary to the country in an engineering point of view, but no- 
thing else than a central management and operations ona grand scale can 
do much good here; partial efforts may do a little, but they cannot carry 
out measures effectually. á 

There would be strong interests to contend with in the case of the Med- 
way, or the district from the Isle of Grain to Whitstable might with great 
benefit be put under proper treatment. It would greatly benefit the naviga- 
tion and land communications, while it would produce a great accession of 
available agricultural soil. 

Chichester harbour and Langston harbour, in Sussex and Hampshire, would 
produce a considerable quantity of good ground without injuring the naviga- 
tion, but the contrary. The erabanking of Brading harbour, in the Isle of 
Wight, was, it is said, undertaken by Sir Hugh Middleton and others, and 
they formed a dam across the mouth of the harbour, but found the soil worth 
nothing. llad they known how to turn the river Yaver to account, they 
might easily have remedied that defect. The area is abont 600 acres; and 
as the mouth is narrow, a small dam would close it. It is also said that, on 
the oceasion just mentioned, a stone wall was found in the channel, as if a 
similar attempt had previonsly been made. In the Solent, about 1,000 acres 
might be secured between Lymington and the North Channel. 

Poole harbour, in Dorsetshire, has very much ground wasted by the upland 
streams, clearly not by the sea, for the mouth of the harbour is not half a 
mile across. 

In Somersetshire, the probability is that if a new chanuel were cut for the 
river Parret, the greater part of Bridgewater Bay might bc silted up, and an 
addition made to the levels in that district. 

The Welsh grounds, as they are called, lying off Monmouthshire, io the 
Bristol Channel, seem to be cansed by the small streamlets from the Coldecot 
level, The Candecot and Wentloog levels, it may be observed, are portions 
of these sands, containing 30,000 acres, which bave been reclaimed, perhaps 
by the Flemish settlers. 

South Wales, too, presents several estuaries which could be treated by the 
engineer with very beneficial results. 

The estuary of the Dee is of little value for navigation at present, having 
avery bad channel at low water. This might, however, be remedied, and 
20,000 acres be easily reclaimed. By the diversion of part of the channel at 
a former date, 4,000 or 5,000 acres have been already obtained in the upper 
river. 

The Mersey, it would almost create a panic to attempt; and the more so, 
as much space is required for the shipping. But it may he said with truth, 
the navigation of that river is in a very unsatisfactory state; and although 
Captain Denham has done something, it requires very able and energetic 
management to secure the river in a competent state. The onter channels 
are very had; and it is evident the process is going on which has already 
created the peninsula of Wirrall between the two rivers, and which has almost 
destroyed the river Dee. Some day a new port will be made at Formby, or 


elsewhere, on the coast to the north-west of Liverpool; as indeed I proposed 
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some years ago, which will save an bonr or more in each tide, and carry on 
the packet business to more advantage. lf the Mersey were taken in hand 
on a comprehensive scale, 20,000 acres might be reclaimed; but local ia- 
terests are so much involved in its present condition that this is quite hope- 
less. 

In the river Ribble 15,000 acres might be obtained; and it is a pity, in 
the recent measures for the improvement of the navigation, this object also 
was not provided for. 

Morecambe Bay is one of our largest estuaries, twenty miles deep, and 
fifteen miles across; the greater part of which is dry at low water, and used 
as a high road. In 1836, 1 proposed a plan for its embankment, the recovery 
of 40,000 acres, and the carrying of a railway across it. This was considered 
insane at the moment, but has been subsequently affirmed by the voice of 
three public meetings of the county of Cumberland, and by the professional 
opinions of Messrs. Stephenson and Rastrick. At a subsequent period mea- 
sures were in agitation for its prosceution; but disputes as to the rights of 
the crown, the Duchy of Lancaster and the local proprietors then interfered 
with the negociations. The same plan of railway proposed to cross the 
Dnddon and the Solway Firth. Morecambe Bay contains two splendid ports, 
those of Fleetwood-on-Wyre aud Piel of Foudrey, and also Lancaster and 
Ulverstone. The upper part of the bay was, however, the only part I then 
proposed to touch. The silt or soil is very fertile, as has been proved in 
several small embankments which have been made on the coast, and the sub- 
stratum within a few feet is a fine clay which would be available for the 
works. The value of the land recovered would amply repay the expenses, 
and the greater part of the cost of the railway uniting Lancashire and West 
Cumberland. The Duddon embankment has also met the approval of local 
parties, and it is to be hoped will not be long delayed. By shutting off the 
mouth from the Cumberland coast to the Isle of Walney, 9,000 or 10,000 
acres wonld be recovered, and the harbour of Piel of Foudrey, the best on 
the north-west coast of England, be much benefited. It is singular, by the 
bye, that this district is almost as little known as some parts of Ireland or 
Scotland. The Solway Firth, with the estuary of the Wampool and the 
Waver in Cumberland, which are dry at low water, would afford about 
20,000 acres, and by embankment greatly facilitate the land and water com- 
munications of the neighbouring districts. 

On the east coast of Scotland a little has been recovered from the estna- 
ries, but a good deal more might still be obtained ; on the east coast of lre- 
land also; but the drainage of the Irish loughs would be the grandest and 
most valuable enterprise. These would afford upwards of 500 square miles, 
or a new country, besides much facilitating the drainage of the adjoining dis- 
tricts. An Act of Parliament has been passed for the embankment of Lough 
Swilly and Lough Foyle, which, I believe, is now being proceeded with, the 
banks consisting of arich mud, dry at low water. 

The following moderate estimate will show the large area available for the 
enterprise of our capitalists and the skill of our engineers :— 


Eno..anb. lInmber, &c. . 6 40,000 Acres. 


The Wash 60,000 F 
Suffolk and Essex 40,000 z 
Hampshire aod Dorsetshire 10,000 A 
The Severn . 5 30,000 A 


Cheshire and South Lancashire 50,000 " 


Morecambe Bay 40,000 50 
The Duddon . 10,000 7 
Solway, kc. . 5 z 20,000 a 


300,000 Acres 
IreLano. Loughs . . . 300,000 Acres 

The total extent in the two countries cannot be estimated at less than 1000 
square miles, or 600,000 acres, worth at the lowest average £20 per acre, 
though much of it, as in Morecambe Bay and Lough Swilly, would be worth 
£60 per acre. The total value, if reclaimed, would be between £12,000,000 
and £20,000,000. 

We sincerely concur in the feelings which induce the author to 
urge this subject on the consideration of the profession, for we are 
convinced that under proper auspices a great deal might be done. 
We must, however, have a more enlightened system of legislation for 
enterprise; we must not have parliamentary countenance to the vexa- 
tious opposition of landowners and interested parties; we must not 
have joint stock undertakings impeded and repressed to check a soli- 
tary case of swindling, or the exaggerated evils of jobbing. Let us 
have protection and not discouragement; let every facility be giver: 
to engage in useful undertakings, and while the spirit and enterprise 
of the country is kept up, our capital will be usefully applied, and our 
labourers receive immediate and permanent employment. To in- 
crease our home territory and our home resources is one of our first 
duties, and that it is practicable is, without adverting to other author- 
ities, fully shewn in the present work by Capt. Vetch and Mr. Clarke. 
How necessary, too, it is for some better disposition on the part of 
the legislature is shewn in the cases of the Great Level of the Wash 
proposed by Sir John Rennie, and the Morecambe Bay Embankment by 
Mr. Clarke, plans approved by the highest authorities, of evident 
benefit and profit, and yet suffered to languish, uneffected and unst- 
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tempted, purely from the difficulty of obtaining the preliminary legis- 
lative sanction anı] authority to raise funds. 

The processes adopted in the formation of dikes are extremely 
simple, but are necessarily detailed with such minuteness that we can- 
not seize any salient point to exhibit to our readers, although many of 
the features discussed are very interesting, the necessity of a strong 
grass turf covering, the mode of contending with the London clay 
formation, and the plans for carrying dikes across broad and deep 
creeks of the sea. In the copious notes are many interesting illustra- 
tions. The author mentions a work of the celebrated Captain John 
Perry, the ergineer, who stopped Dagenham Breach. Unfortunately 
the pamphlet in question is not to be found in the British Museum. 
It is a plan for the improvement of the Bedford Level, published in 
1727. 

Mr. Woods’ paper on the Consumption of Fuel in Locomotive En- 
gines, read before the Liverpool Polytechnic Society, and Sir Jobn 
Macneill’s Report on the Atmospheric Railway, conclude the part, 
both papers are capionsly illustrated with copper-plate engravings. 


ROYAL INSTITUTE OF THE ARCHITECTS OF IRELAND. 
LECTURES OF ARCHITECTURE. 


On the 28th of June, the venerable Vice-President of this Institute, Sir R. 
Morrison, delivered an introduetory lecture of a course intended to be given 
upon architeeture, in the Board-room of the Royal Dublin Society. 

Sir Richard proeeeded to say—It is my pleasing duty, on this occasion, to 
eongratulate yon on the suecess whieh has attended our exertions to establish 
an Institute for promoting the advancement of arehitecture in this country, 
and for raising to their legitimate place in public estimation the character 
and the elaims of its professors. For a long period our art was negleeted in 
{reland—for, in Ireland, the uffiee of its professors was misunderstood—and 
while, in other countries, the professiun of a scienee requiring for its proper 
exhibition an union of the purest taste, with the most literal attainments, 
elaimed and earned an elevated position and the brightest honours for its 
successful praetitioners, in Ireland our beautiful art has remained unappre- 
ciated ; and the title of its instructed professors has continued to be applied, 
in ignorance, to uneducated persons, unpossessed of the slightest claim to such 
a distinction. However, the cloud which too long hung over us is passing 
away, and amongst the enlightened of our countrymen our labours are, at 
length, beginning to be understood and valued as they deserve. Our asso- 
ciation has already established a high position in publie estimation. It has 
been honoured with the distinetion of royal patronage. It has been hailed 
hy the sister Institute of British Architects, and it now remains for its mem- 
bers to extend its benefits, as well to the public as to professional aspirants, 
by endeavouring to diffuse a taste for, with a knowledge cf our art, that its 
utility may keep paee with its advancement. With a view to this desirable 
object, I propose to deliver here a course of lectures on the history of arehi- 
teeture, its principles and its rules; and, as it is my wish, founded ona 
strong feeling of its importanee, to hespeak for my humble efforts to elucidate 
architectural scienee the attention not only of professional auditors but of 
others, I am indueed to preface them by offering a few observations on the 
advantage to be derived from some study of this highly interesting subject as 
a branch of general education. 

T have said, in this country that the scienee of architecture has been much 
neglected by those who, from prineiple and from feeling, should be the liberal 
fosterers of the arts. The fact is obvious as its consequenees have been in- 
jurious. From prejudice or from apathy amongst the educated classes the 
acquisition of any knowledge, and, therefore of a correct taste in this branch 
of the fine arts, has been too generally overlooked. There has, in conse- 
quence, been wanting a criterion to discriminate between the instructed 
artist and the illiterate pretender. Public and private wealth has been, from 
this cause, too often wasted in the erection of abortive and ridieulous struc- 
tures, which, as if in mockery of an advaneing civilization, remain the re- 
cords of an absolute vandalism in respeet of that art which should exhibit 
the most decided and most lasting monuments of a nation’s refinement. That 
this unhappy negleet of architectnral cultivation is not attributable to a 
dearth of professional talent, is manifested in the few but surpassingly beau- 
tiful edifices whieh from time to time have been raised in this city and through 
the island, to exhibit the aid whieh, under eneouraging eireumstances, Irish 
genius conld lend to forward the progress of national refinement. But archi- 
teetural ability, in order to flourish, requires the support and the encourage- 
ment of diseerning sympathy for its exertions. Honos alit artis. The mind 
of taste, of imagination, and of creative faney, thus fitted for the conception 
of arrangements grand and beautiful in their design, is unfortunately the 
most sensitive of depreciation or neglect. But to appreciate the artist’s 
labours as they deserve, there must be a clear perception of the degree of 
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ability which he displays ; and it isevident this capability of truc diserimi- 
nation eannot subsist without some correct knowledge of, at least, the gene- 
ral prineiples of the art. Here, then, is the first eunsideration which, inde- 
pendently of the motive of personal improvement and gratification marks the 
importance of giving a place in the stndies uf the educated elasses to the 
principles whieh should govern arehitectural design. If itis of importanee 
to goad feeling and enlightened judgment to encourage the development of 
talent in a pursuit of the most intelleetual character; to be enabled to sym- 
pathise with the lofty aspirations of genius, and to protect an art which re- 
pays the taste that fosters it, by affording to the many an inducement to 
peaceful pursuits and to mental eultivation, teaching them, by attractive 
examples of harmonious beauty in design, the appreeiation, with the feeling 
of refinement, then, indeed, wil! those who love their country rejoice to see 
the possessors of its rank aad of its wealth habituate themselves to that study 
of arehiteeture whieh will render them competent judges of its examples, and 
enable them to eoeourage with praise, not “faint and ehilling, but warm 
and ardent, as it is diseriminating, the reallly competent professcrs of an art 
which tends at once to embellish their country and to improve its people. 
There is, in connexion with this genera] view of the subjeet, a further con- 
sideration which renders it incumbent on the higher classes to acquire a com- 
petent ability for judging correetly as to architectural designs upon the 
the merits of which they may be ealled, in the diseharge of duty, to decide. 
To the gentry of tbis country, in their capacity of legislators, members of 
committees, or grand jurors, is submitted the disbursement of large sums of 
money for the erection of public buildings, and in their education as well as 
in their integrity the nation reposes her eonfidenee for the due fulfilment of 
their trust. The performance of this task involves, of necessity, the exercise 
of correet judgment and discrimination, that the common resources be not 
wasted in the erection of edifices inconvenient and unsuited to their intent ; 
and that the national taste suffer not diseredit in the eyes of foreign nations 
and of posterity, by encumbering the land with mean and unsightly struc- 
tures, to misdireet the feelings of its people, and to blot the page of their bis- 
tory, instead of being the present means, as well as the tokens, of their re- 
finements, and remaining, like the monumental temples of Greece and Rome, 
for future ages the memorials of their civilisation. Bat can this necessary 
faculty of correct judgment subsist independently of its acquisition by study- 
ing the prineiples of our art? With reference tu other subjeets of informa- 
tion the question would be deemed superfluous, though, with a strange in- 
consistency, many who would scareely venture to give an opinion ina dis- 
cussion (for example) of medicine or of law, with respect to a science whieh 
requires at least an equal devotiun of studious labour, consider themselves 
competent without any preparation to pass a decisive verdict. But there is 
a voice, familiar to many who hear me, which gives a sad denial to this as- 
sumption. Itis the voice of experience, reminding them how frequently, on 
oeeasions such as I have referred to, they have witnessed from numerous 
designs the worst selected; and thus giving her testimony to the principle I 
uphold, that those whose social position gives them the eontrol of public 
money, with the ultimate decision upon public works, are ealled npon to fit 
themselves by study for the task, no less by a consideration of duty, than by 
that of taste and feeling to which } already have adverted. But if those 
higher motives, involving a prineiple of feeling or of duty, had not any 
existence, there is a personal inducement for aequiriog some general knows 
ledge of our art, which, with reference to the classes of society to whom J 
allude, ought, it might be supposed, to be sufficiently influential. The gentry 
of our eountry are to be considered not only as the legitimate patrons of the 
liberal arts and as the guardians of the national wealth and honour, but also 
more immediately in their private relations, and with reference to their indi- 
vidual interests, as well of reputation as of purse. Now, how is an individual 
in utter ignorance of the principles of architectural design, and about to 
incur a large expenditure in the ereetion of a mansion suitable to his station, 
to guard against the abuse of confidence by those whom he professionally 
employs? Jt may, no doubt, ke said that (as applies to other professions) by 
employing an artist of reputation, he may rest his security in the decided 
skill which he has thus engaged. It is obvious that this principle, rigorously 
pursued, were inconsistent with that generous and enlightened feeling which 
would rather seek to open than to bar the way of the youthful aspirant to 
professional distinction ; and although there would, indeed, he safety in its 
adoption, it is yet perhaps more applicable to the professions of law or of 
medicine, which aim but ata certain result, than to that of architecture, 
which affords for selection such diversity of style and character in design, in 
respect of which the elient, though submitting to the artist’s professional 
taste and scienee, is supposed to direct him by some decided feeling and 
judgment of his own. But, after all, there is unfortunately with reference to 
our profession, as to that of medicine, a venal empiricism, ever ready, {for its 
own eorrupt purposes, to take advantage of the too prevailing ignorance of 
architectural prineiples, whieh we deplore. How often do we, from this 
cause, See a large expenditure lavished on an incongruous and unsightly mass 
of absurdity, under the dictation of some ignorant impostor, unable to under- 
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tasle and scientific judgment, and poetic or classic fecling for its conception ? 
or else do we see the general forms of a design procured froma master of the 
art, to he, with an ill-judged and most delusive economy, placed for their 
completion in the hands of sume assuming journeyman of the profession, 
with a judgment as erroneous as that which might have induced a publisher 
to hand over the outline of a tale of the Great Magician, tv be filled up by 
some penny scribe, with all its detail of well delineated character and natural 
expression, and historic associations and wondrous imaginings, the lightsand 
shadows of ever-varying incident, and its deep and absorbing interest. The 
attempt would not be less absurd, and would afford just an equal prospect of 
success. But ihdependently of the waste of money, there is another loss, 
which under such circumstances is entailed by the want of information to 
which I advert—I allude to the loss of estimatiou which the deluded client 
must suffer in the opinicn of better instructed persons, by the exhibition of 
the memorial he has erected to mark his sad deficiency in judgment and in 
taste. The edifice which he regards with admiration and displays with 
pride, is, in reality, an object of ridicule to those who have learned to distin- 
guish structural deformity from graceful beauty ; and the very praises which 
he lavishes on the abortion hut bear witness to the decided ignorance of his 
views. 

It has often been my lot, as I dare say it has been that of many who hear 
me, to listen with a painfal feeling to such notes of praise uttered by persons 
of enlightened views on other subjects, when accompanied by observations 
which have evinced their incapacity for discerning the grossest errors in the 
Structures they have admired, even when tbeir vicious faultiness has been 
pointed out, How often on such occasions, is the censure, of which they 
cannot perceive the justness, vainly combated by such expressions as “tastes 
differ,” and “ though the building may not be strictly architectural, it still is 
handsome,” &c. I need not point out to you the total incorrectness of such 
observations. It is only necessary to say that they evince, as they proceed 
from, total ignorance of the subject to which they refer. A little study of 
the principles of architectural composition would have taught those who use 
them that no design can be beautiful which is in violation of harmony, or of 
Proportion, or of fitness—that is, accordance with and adaptation to the cha- 
racter which it assumes; and although it is true that “ tastes may differ,” 
even amongst correct judges of architectural propriety, one preferring per- 
haps the harmonious symmetry and chaste solemnity of a Grecian temple ; 
and another the picturesque forms of a Norman castle or a Tudor mansion ; 
still there can be no difference of taste, properly speaking, as to what is really 
excellent and what is totally erroneous in design; unless, indeed, the term 
é taste” can be applied to such a perverted judgment as would prefer the 
cherubims of a country tomb-stone to the sculptures of a Phidias ora Lysip- 
pus, or the flaunting colours of a signboard daub to the magic creations of a 
Titian or a Claude. If, from the considerations to which I have directed 
your attention, it appears clearly how deeply interested are the unprofes- 
sional public in acquiring some correct knowledge of architectaral design, for 
the perception of its merits, or for the detection of its faults; the instructed 
artist is equally interested in the general cultivation of such knowledge, as in 
its diffusion wH] he found his surest safeguard against the injurious encroach- 
ments of ignorance and pretension. It will, indeed, be readily supposed, and 
experience has proved that those who, by studying the principles of architec- 
ture, have heen taught to judge of it aright, who are thus aware of the extent 
of information, the laborious attention, and the continued practice required 
to qualify the skilful architect; and still more, the historical rescarch, the 
poetic associations, the refinement of feeling, and the creative fancy, chas- 
tened by taste derived from the purest sources, which must combine to form 
a master of the art, have ever been found the warmest patrons of its prufes- 
sors, and the most ready and anxious to cheer the labours and to reward the 
merits which they have learned truly to comprehend, 
~- It is not, certainly, to be assumed that an attention to the study of archi- 
tecture, whether more or less extended, will supply the want of iodividual 
talent, or, in its exercise, produce a correct taste for the beaotiful in design, 
where nature has denied to the student its perception ; but, at least, it will 
oppose a barrier to the gross violation of role and order in structaral compo- 
sition. It will be sufficient to prevent the sanctioning of what is incongraons 
or inbarmonious in its effects; it will tend to the discouraging of assumed 
ignorance ; and, by directing the all-powerful influence uf Ligh example and 
generous sympathy in aid of a most worthy cause, it will promote the deve- 
lopment of native taleat ; and, while it elevates the intellectual clsaracter of 
the country, it will spread with a refinement of feeling and of pursuit an in- 
crease of civilization and of happiness amongst her people— 

Ingenuas didic sse fideliter Artes, 
Emollit mores, nee sinit esse feros— 

Let us turn our eyes on Greece and Italy, and mark the light which is shed 
from their glurivus ruins in illustration of the position I maintain. There 
the arts, and architecture, above the rest, held a distinguished place, and 
marked with their beautiful memorials each advancing step of national im- 
provement. Those were no unhenoured artists who raised or restored the 
Parthenon, or gaye to Athens the glories of the Erechtheum and the Pro 
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pylea. There was no want of a people's sympathy for the skill that had 
shone in Rome’s temples and triumphal arches. Those nations have fallen, 
“fallen from their high estate.” ‘‘ Time and the barbarians” have both done 
their work; and in later days, the hand of Moslem rudeness has driven the 
genius of architecture from the land of her adoption and her glory. But in 
Italy she still holds an honoured place; an] amidst the many political 
errors and changes which she has there witnessed, she has continued to re- 
ceive that votive homage at her shrine, whieh attests how highly she has 
been and is still regarded as the object of a people’s respect and of their love. 
Much of this enthusiastic feeling of the Italian is, perhaps, attributable to 
the pride of national reminiscences associated with the architectural monu- 
ments of their country’s greatness—much of it, perhaps, to the ardent tem- 
perament of the pecple, which renders them peculiarly susceptible of the im- 
pressions which the beautiful and classic examples around them are calculated 
to produce. 

From whatever cause arising, it is certain that in the midst of political 
faults, a strong feeling in favour of the fine arts has pervaded the country, 
influencing at once the rulers and the people; establishing schools for the 
cultivation of architecture, of painting, and of sculpture, and encouraging 
with the noblest rewards aud honours the aspirants to professiona) distinc- 
tion. The result is such as might be expected. If the ancient architectural 
glories of Italy are not, under her depression, equalled by her modern pro- 
ductions, they are not, at last in many instances, disgraced by the deformi- 
ties of ignorant pretension ; while whenever an opportunity has been afforded 
for the exercise of talent, it has been witnessed in the production of chaste 
and classic structures—in taste, if not in grandeur, worthy to succeed those 
splendid monuments which, even in their ruin, testify “ the eternal city” to 
have heen once in arts as wel] as in arms the mistress of the world. There 
was no indication of degeneracy in the idea of elevating the proudest temple 
of ancient Rome to an erial position, or inthe professional skill and scientific 
attainments which would have enabled Michael Angelo to carry that snblime 
conception into effect had it been adopted. That iu Britain a love for archi- 
tecture, with a perception of what is correct and beautiful in design, has not 
prevailed to an equal extent, is the result of circumstances both natural and 
adventitious. The reasoning character of the people, which determined their 
pursuits and actions less by sentiment than by calculation, and which is en- 
hanced by their essentially commercial habits, is, itself, unfavourable to the 
appreciation of an art in which praetice, feeling, and imagination must com- 
bine with science to produce a perfect work. In the course of educa tion, too, 
adopted in the universities, directed almost solely to the consideration of 
classical literature and of abstract science, and which, in its exclusiveness, is, 
perhaps, more the result of habit and of prejudice than is admitted, the study 
of architecture, as a branch of mental cultivation, is not included—and in 
after life, the occupations of political excitement, and the pursuits of ambi- 
tion or of fame, and the studies which apply to them, leave to those of elevated 
rank but little time, and supply to them but little inducement for considering 
a subject in which they have not learned to feel a previous interest. How- 
ever, notwithstanding these opposing circumstances, there are, happily, many 
among the educated aad influential classes in Britain who have studied our 
art, as well from principle as from taste, and who, from the associations con- 
nected with the proud baronial castles, and the graceful ministers, the Rag- 
land and the Melrose ruins of their own historic land, or from the monu- 
ments of classic elegance with which they have, in foreign travel, become 
familiar, have learned to appreciate a science which cannot be truly valued 
but as it is both felt and understood. This advance in “the mareh of mind’’ 
is evinecd not less in the chaste and beautiful design of many modern struc- 
tures, than in the endowment of schools and in the establishing of galleries 
for the arts; a contribution of wealth toa national property, of which Great 
Britian may be most justly proud. It is also witnessed in the victory of good 
feeling and taste over unworthy prejudice in the sympathy of high birth and 
influence with professional talent. and in their associatiun for an object of 
reciprocal interest, whereby the noblest are seen enrolled as acting members 
of British Institutes of art, which they adorn not less by their scientific and 
tasteful acquirements, than by the lustre of their station and their name. It 
was with the hope of promoting in this country a similar appreciation of the 
Itberal arts, by raising that which we cultivate trom its unmerited depression, 
that first was established the Institute over which I have the honour profes- 
sionally, to preside ; and in furtherance of this object I conceived the idea of 
delivering a course of elementary lectures which should principally tend to 
give to unprofessional persons some general information as to architectural de- 
sign and the principles which it includes. If by such efforts as this, continued, 
and, no doubt, improved upon by others, there shall, at length, be excited in 
the public mind a decided interest in this subject, it will be a source of most 
legitimate cungratulation, in which the members of this institute will parti- 
cipate with every true lover of his country or of the arts ; for sure I am that 
the period which witnesses the awakening of such a feeling amongst us, will 
be a happy era as well for the social improvement of Ireland as for the ad- 
vancement of a profession in which I have learned to centre my attachment 
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Unfortunately to many of the causes which have opposed the interests of 
architecture in Great Britain, there have been added in Ireland other cireum- 
stances on which it is not my province to dilate ; but which, however variously 
judged of in other respects, are admitted in their effects to have impeded the 
progress of almost everything calculated to improve the country, to har- 
monise the affections of her people or to refine their taste. Under such cir- 
cumstances it was scarcely to-he expected that the blossoms of architectural 
cultivation, which require the genial soil and climate of national ervilization 
and social quietude, should overcome the difficulties which from other causes 
retarded their expansion. They drooped indeed neglected amidst our coun- 
try’s moral desolation ; or if in some instances they flourished under happier 
anspices, those were hut few, and uninfluential as examples. By the majority 
who should have cherisheed so fair a plant, it remained unvalued, and to 
them if not its very existence, at least its sweetness was unknown. I will 
not, however, dwell on a painful retrospect, while the dawning of a brighter 
day for Ireland enables us to indulge in a more grateful anticipation. The 
eminence and talent of the Royal Institute of British Architects have given us 
the aid of their sympathy and of their fellowship in our efforts to elevate our 
profession in this country, by diffusing a knowledge of its principles, and 
already have the highest in rank responded to our call, to promote our object 
by the weight of their example; amongst whose names (with that of our late 
noble President, for whose too early Joss to his country and her interests we, 
in common with all who Jove Ireland and the arts, have to pay the tribute of 
our deep and lasting regret) it is our pride to enrol that of one other, not less 
influential from personal character than from individual and official station. 
Under the same just and generous influence which seeks to advance the true 
interest of all, Í trust, indeed, it is no delusive dream to anticipate, in many 
ways, a decided improvement for Ireland; and to indulge the expectation 
that, amongst the means which are essayed for her amelioration, the encou- 
raging of those liberal arts which swecten the asperities of life, by giving a 
taste for intellectual pleasures, and by affording, in their contemplation, to 
those who learn to value them, a source of innocent and refined enjoyment, 
will not be forgotton. I trust with confidence that we shall have the gratifi- 
cation of witnessing a rapid progression of the fice arts, with their decidedly 
most useful influence in this country, under the warm and discerning protec- 
tion of those who value such pursuits, as well for their good effects as for 
their intrinsic merits; and if it may be permitted to one, who as an artist is 
not the less an Irishman, to indulge in an anticipation grateful to his feelings 
as a lover of his country, I would fain congratulate those whom I address on 
the prospect of a happy epoch, when, under an administration wise and en- 
lightened as it is benevolent and impartial, the clouds which still hang over 
our country shall disappear; when the pursuits of science, of literary enjoy- 
ment, and of social happiness will prevail in this land above all others but 
those of virtue, of charity, and of religion’; and when the hearts of all frish- 
men, united ina common anxiety for the prosperity of their country, shall 
form, not less in their strength of unanimity than in the nobleness of their 
object, “one arch of peace.” 


MESSRS. BOULTON AND WATT ON THE STEAM ENGINE. 
(Continued from page 152.) 

42. The guide posts, or Y posts, of the plug frame must he fixed exactly, 
according to the drawing sent for that purpose; and the cross swords, which 
slide in the guide posts, must be of oak or beech, two inches thick and 
eight or nine inches broad. The plug tree itself should be of hard, straight- 
grained, seasoned oak; the hole, one and quarter inch diameter, bored off 
both sides by a centre bit; for if you bore them hy an auger, they will be 
apt to break into one another; care must be taken to bore a sufficient 
length of the plug. The opening horns, or arches of the Y shafts, which act 
upon the levers of the regulators, must be bent exactly to the curves of the 
full size drawings sent for them. This is best done by taking a picce of 
soft iron, an inch broad, and three sixteenths thick, and bending it cold, 
until its hollow side exactly fit the drawing ; and by applying this mould to 
the arch, whilst red hot, you can set it truly into form. These moulds 
should be carefully laid up, lest by any accident the arches should require 
repiirs. To fix the Y shafts, make the levers of both the regulator spindles 
truly horizontal, and so long, as just to reach their proper places on the Y 
shafts, The lower side of the exhaustion lever, and the upper side of the steam 
lever, will then point to the axes, or centres, of their respective Y shafts.— 
The coupling hrasses for the Y shaft pivots or gudgeons, must be fixed one 
inch from the inside of the guide posts, and the centres of the pivots must lie 
exactly in the line of the inner sides, or rabates, of the grooves, in which the 
swords move; a piece of wood, with a sht in it, three inches wide, and about 
three feet long, having holes in it like an old fashioned plug-tree, must be 
pierced to receive the opening horn and lever of the steam regulator ; and by 
means of wooden pegs, one inch diameter, put through its holes, and saddles 
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of leather Jaid above them, regulate the opening of the steam regulator. To 
prevent shaking and noise, the lower end of this piece of woud must rest on 
the ground in the fluor of the cellar, The lower end of the guide posts must 
be fixed upon the sills parallel to the working beam ; otherwise the weight of. 
the exhanstion will fal] upon them, and shake them every stroke. The floor, 
over the eduction pipe,"must be easily moveable, that the pipe may be easily 
gotat. There must be a window towards the condenser to give light to the 
plug-frame. The weight which hangs to the detent of the exhaustion, and 
whieh serves to raise the arch and open that regulator, must be of lead, cast 
on the rod; and square pieces of lead with a notch in them. to admit the 
rod, may be laid on, if the weight prove too light. Some oakum must be 
laid between these saddles to prevent noise. A box, eighteen inches square, 
and two feet deep, must he fixed about the blowing pipe, to prevent the hot 
water from mixing with the cold, in the cistern; but there must be a few holes 
in the hottom of this box, to suffer the water to go out below. This hox 
should rise six inches above water, 

43. Care must he taken that both the regulators fall into their seats with- 
out touching sooner on one side than the other; and if the the copper cones, 
under the regulators, be not already rivetted or screwed tu them, it shocld be 
done before you begin; hut avoid bending the valves in so doing. Some 
threads of oakum, well puttied, must be lapped round the necks of the regula- 
tor spindles, beyond the shoulders, to keep them steam and air tight; but 
this must be done insuch a manner, as not to prevent the spindles from going 
quite home to their shoulders, otherwise the regulators cannot fall right in 
their places. 

44. The brass of the cylinder! stuffing box must be fixed in its place, and 
the upper, or thin edge of it, set out against the sides of the iron part. When 
the piston rod plays truly up and down, in the axis of the cylinder, put on 
the stuffing box, and screw it down by its flaach ; then pack the box with soft 
rope yarn, wrapt round the yod, until you have nearly filled the box; then 
take a collar of deal wood, two inches thick, made easy for the rod and for 
the box; divide it in two hy its diameter, Jay it on the top of the stuffing, 
and apply the gland above it; as you go on with the packing, melt some 
grease and pour amongst it, and when finished, screw down the gland mo- 
derately tight. 

45. The cylinder lid must have no screw holes over the square pipe; its 
joint must be made with pasteboard, puttied on the lower side, but not on the 
upper side; and the lid being greased with tallow the pasteboard will not 
stick to it, but will lie in its place when the lid is raised. Two longiron rods 
with hooks at their lower ends, must be hungto eye bolts in the spring 
beams; so that, when the lid is raised about three fect from the cylinder, 
these hooks may be put into two opposite screw holes, to support the lid at 
that beight, while the piston is being packed. 

46. To pack the piston, take sixty common sized white or untarred rope 
yarns, and with them plait a gasket or flat rope, as close and firm as possible, 
tapering for eighteen inches at each end, and Jong enough te go round the 
piston, and overlap for that length; coil this rope the thin way as hard as 
you can; Jay it on an iron plate, and beat it with a sledge hammer, until its 
breadth answers its place; put it in, and beat it down with a wooden driver 
and a hand mallet; pour some melted tallow all round; then pack ina 
layer of white oakum, half an inch thick; then another rope; then more 
oakum ; so that the whole packing may have the depth of about four inches, 
or only three inches if the engine be a small one. Cust segments of a circle 
of lead, about twelve inches Jong, three inches deep, and one and a quarter 
inch thick, fitted to the circle of the piston, and cut down square at both ends ; 
lay them round upon the packing as close as they can lie to one another 
without jamming, and screw down the piston springs upon them. The piston 
springs must be bent downwards at the end next to the piston rod, and a 
little mortoise must he cut in the east iron there, for the bent down point of 
each of them to lodge in, which will prevent their coming torwards to touch 
the cylinder.— Previous to the piston being put into the cylinder, the hollows 
among the crosses must be quite filled up with solid pieces of deal wood; put 
in radius fashion. The packing of the piston must he Leat solid, but not too 
hard, otherwise it will create so great a friction as to hinder the easy going 
of the engine, Abundance of tallow must be allowed it, especially at first ; 
the quantity required will be less as the cylinder grows smoooth. 

47. The joints being al] made, the regulator valves in their places, and their 
covers screwed on, but no water in the condenser cistern, admit steam, and 
when the cylinder and steam case are thoroughly warmed, screw up thenuts 
of all your serews, and caulk the pasteboard or oakum of such joints as may 
require it with a caulking chisel, until you find thatevery thing ahout the 
cylinder is pertectly fleanch ; then pour three or four feet deep of water into 
the hot water pump; stake down the injection and blowing valves, and also 
those on the air pump, then let the steam into the condenser, which will show 
the defects or teaks, if there be any. 

48, Screw on the steam guage to the steam case near the nozzle, and heh ind 
the engine man’s place; pour as much mercury into it as will half fill the 
open leg; puta float on it, broad at bottom, but very slender in the stem; 
cut the float or index off close to the end of the open tube, aud fix a scale tu 
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it, reckoning every half ineh the float rises, equal to an augmentation of the 
elasticity of the steam, eoresponding to the supporting a calumn of mereury 
an inch high, because the surface has sunk as much in one leg as it has 
risen in the other. Solder a smal! copper fosset pipe, to fit the copper eom- 
rounicating tube of the barometer, into the eductian pipe, twelve inches under 
the fosset of the blowing valve, and on the apposite side of the eduetion pipe ; 
place the barometer in the door way to the condenser, on the further side 
from the plug tree, so that the engine man may see it when at his station ; 
join the copper tube to it, by pouring melted sealing wax into the eopper 
cup at top; fill the short leg of the barometer with mercury, within four or 
five inehes of its top; and put a light float in it, long enough ta reach to the 
top of its frame. 

49. Fill the condenser cistern; shut the lower regulaturs; and (there being 
no steam in the cylinder, or its communication with the boiler being eut off,) 
take off the bonnet or cover of the exhaustion regulator; shut that regula- 
tor; and work the air pump by means af the brake. If then you find that 
air enters by the regulator, pour some water on it, and continue pumping 
until you have raised the barometer, ż¿. e. sunk its float to twenty-seven or 
twenty-eight inches; leave off pumping, and observe if the vacuum con- 
tinues good, or isa Jong time in being destroyed. If it loses fast, seek for the 
jeaks whieh must be somewhere in the eduction pipe, and will make a noise 
if touched with a wet hand. 1f the condenser moves by the pumping secure 
it. After having cured these leaks, you may try the tightness of the eylinder 
by staking the working beam, so that the piston eannot descend: then take 
the cover off the cylinder, open the exhaustion regulator, and shut the steam 
regulator. On beginning to pump you will perceive if the piston be tight; if 
it is not, it may be beat a little, and some water being thrown upon it, and on 
the steam regulator, whatever air enters must be by leaks, which must be 
sought for, and eured, by serewing, or caulking in with oakum—N. B. A 
critical tightness in the piston cannot be obtained until the engine has gone 
a few days, without beating its stuffing too hard, to permit the engine to 
move easily. When no more leaks can be detected in this way, the steam 
must be admitted, and the same examination made as before. 

50. The piston chain must be so adjusted that the piston shall descend 
within one inch of the lead ring at the bottom, when the springs are pressed 
down by the eaich pins; and that, when it is at its highest range, its 
upper edge shall be level with the square opening at top; so that no water 
may lodge there, but may run dawn the perpendicular pipe ; and the engine 
sbould always be made to work full stroke ; otherwise it will spoil the eylin- 
der.—A collar of soft rope must be lapt round tbe piston rod, under the lid, 
to prevent the piston striking it, ifit should rise with a jump; and if the cap 
of the piston rod does not touch the gland of the stuffing box, when the catch 
pins have pressed down the springs above, a collar of iron must be fitted on 
the rod, to make up the deficiency, and to help to save the blow, if the chains 
should give way and the piston fall. For thaugh it should break the cylin- 
der lid, that is much smaller damage than the bottom of the cylinder would 
be, as the lid may be clasped or otherwise mended. 

51. There ought to he cleets, or strong brackets of wood, firmly bolted to 
the dry pump rods; and beams should be put across the pit, at proper dis- 
ianees, to receive those eleets, in case of the aceident of their breaking. 

52. After the engine has been set to work, and has gone a few hours, the 
holding down screws must be screwed tight, and so from time to time as they 
become slack; and in like manner all the other screws about the eylinder or 
nozzles must be screwed up as they slacken; and the joints be caulked and 
puttied where they require it. 


DIRECTIONS FOR WORKING THE ENGINE. 


53. It being necessary , (say Messrs. Boulton and Watt,) that the uses of 
he several regulators be thor ovghly nderstood Ly those who attend to the 
engine, we shall begin by describing them. In the lower nozzle, or regulator 
box, are two regulating valves. When the upper one is opened, it admits the 
steam from the perpendicular steam pipe into the cylinder, below the piston, 
and thereby permits the piston to ascend; or, in the engine man’s phrase, 
allows the engine ‘to go out of the house.” This regulator we call the ‘steam 
regulator.” The lower re gulator, which is placed in the bottom of the nozzle 
or regulator bux, when open, suffers the steam to pass from the cylinder into 
the air pump of the condenser; and thereby a vacuum is produced in the 
cylinder, This valve is called the “ exhaustion regulator.” There is a third 
regulating valve, called the “ top regulator,” placed in the cross pipe at the 
upper end of the perpendicular steam pipe. This serves to proportion the 
yuantity of steam fram the boiler to the load of the engine; so that when the 
load is Jess than ten pounds and a half on the inch, the steam in the upper 
part of the cylinder, which presses upon the piston, may be less dense, or 
weaker, than the steam in the boiler ; and consequently a smaller quantity 
of it be employed to do the work, than weuld be required were the engine 
fully luaded. This regulation may be effeeted in two ways; either by open- 
ing the top regulator fully, at the beginning of the stroke, and shutting it 
before the piston arrives at the bottom ; or by opening it so far as just to give 
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the piston a sufficient velocity, and keeping it open unti) the end of the 
stroke. 

54, The engine being supposed to bein motion, the operation of these valves 
will be as fullows. When the piston is at the bottom of the cylinder, andthe 
exhaustion regulator 1s shut, if the steam regulator be opened, the steam will 
pass through the perpendicular steam pipe, and that regulator, from the 
upper part of the cylinder above the piston inte the lower part of the cylin- 
der, below the piston; and the steam thereby beeaming equally strong, or 
dense, above the piston and below it, will give no resistance to the ascent of 
the pistan, which, therefore, will be pulled up by the superior weight at the 
pump end of the working beam. When the piston has reached the upper end 
of the cylinder, the steam regulator must be shut; the exhaustion regulator 
opened fully ; and, at the same instant, the top regulator opened so tar as tu 
admit the proper quantity of steam,—the degree of this opening must be de- 
termined by experience,—the steam contained below the piston will then rush 
from the eylinder, through the exhaustion regulator into the vacuum, or 
empty space in the eduction pipe, where it will meet the jet or stream of in- 
jection water. which will instantly condense, or reduce it to water; and 
thereby exhaust, or empty the cylinder of steam.—The steam in the upper 
part of the eylinder being no longer balanced by steam below the piston will 
press upon it by its elasticity, and the piston will begin its mation downwards. 
As it moves downwards, the steam in the upper part of the cylinder will 
beeome less dense than that in the boiler, which williherefore enter the upper 
part of the cylinder by the opening of the top regulator, and will maintain 
the steam in that part of the eylinder in a proper degree of density, or 
strength, to give the necessary velocity to the piston, and to press it to the 
bottom of the cylinder. But if the engine be underloaded, it will be neces- 
sary to shut the top regulator a little before the piston is at ihe end of its 
stroke, lt has been observed, that the precise time at which the top regula- 
tor should be shut must be determined by experience, no certain rule can be 
given, because it depends upon the degree to which it is opened, and upon the 
load of the engine at the time ; but it must always be shut sooner than the 
exhaustion regulator, whicb is kept open to the end of the stroke.—The in- 
jection valve should be opened a little before the exhaustion regulator, that 
the exhaustion pipe and the water, remaining from the last stroke, may be 
cold when the steam enters; by which means the condensation will be per- 
formed more suddenly. The injection should be shut very soon after the 
piston begins to deseend ; observing, however, lo let it play sa long, that the 
degree of vacuum, shown by the barometer, may be greater in the latter part 
of the stroke than in the beginning of 1t. The opening or adjutage. of the 
injection pipe must be proportioned to the load of the engine; so that the 
proper quantity of water may enter in about one secund of time; and as the 
load inereases, the opening must be enlarged. 

55. The eduetion pipe serves to convey the injeetion water, and condensed 
steam, to the fuot of the air pump of the condenser; the injection pipe enters 
it at its knee, and spouts along the horizontal part of it; and from its side 
issues the blowing pipe, the use of which is to empty the eduetion pipe of air 
and water when the engine is put into motion, after it has been stopped at 
any time. At the bottom of the eduction pipe is a hinged valve, or clack, 
which permits the water and air to pass into the air pump; Lut prevents it 
from returning. This valve should be very tight; it is called the valve of 
the eduction pipe foot. 

56. The air pump is the lowermost and widest pump of the condenser. 
When the steam enters the eduction pipe, it spoils the vacuum for an instant ; 
and then presses upon the water in the lower part of the eduction pipe, and 
forces a part af it into the air pump. As the piston of the cylinder descends, 
the bucket of the alr pump ascends ; carries up along with it the hot water 
whieh was above it; and leaves a vacuum under it; into whieh the remain- 
ing injeetion water enters—first because it stands higher in the eduction pipe 
than in the air pump; and secondly, because the vacuum, in the eduction 
pipe, is not quite so complete as in the air pump,—The water, raised by the 
air pump bucket, passes through the clack of the hat water pump, into the 
vacuum produced by the rising of the bucket of that pump; whiel is raised 
at the same time with the bucket of the air pump; and no part of it will 
come out at the valves, or the lid, or the cover of the air pump, unless the 
bueket of the hot water pump is not tight; or unless an overplus quantity of 
water entersthe eduction pipe, or condenser, by leaks; forif there be a sufi- 
ciently empty space left by the bucket of the hot water pump,itis evident that 
the water will rush inta it, and fill that space before it ean open the valves on 
the lid ; which valves are kept shut hy the pressure of the atmosphere, so 
long as there is any degree of vacuum in the upper part of the air pump, or 
that part of the hot water pump which communicates with it-—When the 
air pump bucket descends, it leaves a vacuum behind it, because the water is 
detained by the hot water pump, and the water in the lower part of the air 
pump passes through the valves of the bucket, which lifts it up the next 
stroke as before-—The hot water pump raises the water high envugh to let 
it run into the boiler by the feed pipe, or into a reservoir to be cooled, and so 
to serve the purpose of injection the second time. 

57. The barometer serves to shew the degree, to which tbe cylinder is ex- 
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hausted of air and steam. It consists of a longer and a shorter tube of iron, 
both of one diameter and truly bored, and joined together, at bottom, by a 
bent iron pipe. It should be fixed up perpendicnlarly, and should be filled 
with mercury until it stands eighteen inches deep in the shorter or open leg ; 
a light tloat of wood, something like a gun-rammer, should be put into the 
short leg. and cut off even with the top of the scale when the engine is at 
rest, and the eduction pipe filled with air. The scale is divided into half 
inches, which correspond to inches on the common barometer, because for 
every halfinch the mercury rises in the long leg, it falls half an inch in the 
short leg, which, added together, make one inch difference of height. A pipe 
from the top of the long leg is joined to the eduction pipe, below the blowing 
valve; for were it fixed higher, steam might come through it and loosen the 
cement, which connects the pipe and the barometer. When the mercury in 
the commun barometer stands at thirty inches, it should stand at twenty- 
eight and a half inches in this barometer, providing your engine be in good 
order ; and at proportionate heights at other states of the atmosphere.—The 
steam guage is a similar instrument, in which the steam presses up a column 
of mercury, proportioned to its elasticity. When the engine is underloaded, 
it ought to be wrought with steam able to support one inch of mercury ; and 
when fully loaded, it ought not to exceed two inches ; but if the engine be 
loaded to more than ten pounds and a half on the syuare inch of the piston, 
the strength of the steam must be increased accordingly.—lt is never advis- 
able to work with a strong steam where it can he avoided, as it increases the 
leakages of the boiler and joints of the steam case, and answers no good 
end, 

58. A very important article is the proper packing of the piston, directions 
for which have already been given. (See Section 46.) 

59. The buckets of the hot water and air pumps must be packed with a flat 
rope, wrapt round them edgeways; and the ends of these gaskets must be 
made fast by being drawn through holes made in the buckets for that pur- 
pose ; and secured there by wooden pegs, hard drovein. The gaskets should 
be well smeared with tallow, before the buckets are put in; and they should 
not fit the pumps too tight; as their sticking is very troublesome, especially 
at first.—The stuffing boxes ot the cylinder and air pump must be packed, by 
wrapping a soft rope round the rod, and beating it until it nearly fills the 
stuffing box, remembering to soak it well with tallow, as you goon. Above 
this rope lay on the wooden collar, and screw the gland down upon it mode- 
rately tight. 

60. To set the engine to work, raise the steam in the boiler until the index 
of the steam guage is at three inches on the scale. When the outer cylinder 
is fully warmed, and the steam issues freely on opening the small valve at the 
bottom of the syphnn, or waste pipe, which discharges the cundensed water 
from the outer bottoms, open all the regulators. The steam will then forcibly 
blow out the air, or water, contained in the eduction pipe by the blowing 
valve; but cannot immediately take place of the air in the cylinder itself. 
To get quit of it, after you have blown the engine a few minutes, shut the 
steam regulator. The cold water of the condenser cistern will condense some 
of the steam contained in tle eduction pipe, and its place will be supplied by 
some of the air from the cylinder. Open the steam regulator, and blow out 
that air. and repeat the operation, until you judge the cylinder to be clear of 
air. When thatis the case, shut all the regulators, and observ e if the baro- 
meter shows that there is any vacunm in the eduction pipe. When the 
Larometer gnage has sunk three inches, open the injection a very little, and 
shut it again immediately; if this produces any considerable degree of 

. vacuum, open the exhaustion regulator a very little way, and the injection at 
the same time. Hf the engine does not commence its motion, it must be blown 
again, and the same operation repeated, until it does move. If the engine 
be very lightly loaded, or if there be no water in the pumps. you must be 
very nimble, and quickly shut the exhaustion and top regnlators, so soon as 
it begins to move ; otherwise, it will make its stroke with great violence, and 
perhaps do some mischief. To prevent which, open the top and exhaustion 
regulators only a little way, and put pegs in the plug-tree, so that they may 
be sure to shut these regulators long before the piston gets to the bottom.— 
If there is much unbalanced weight on the pump end, you must also take 
care to put a peg in the ladder which guards the steam regulator lever, so as 
to allow that regulator only to open a little way, and so to lessen th e pas- 
sage for the steam, when it enters to fill the cylinder; otherwise the rods, 
&c, at the pump end may descend too fast and be prejudicial. If you find, 
after a few strokes, that the engine goes out too slow, the steam regulator 
may be opened wider. In order to regulate the opening of the exhaustion 
regulator, you should have pieces of board of various thicknesses to put 
under the weight which pulls it open, by means of which it may be made to 
open more or less at pleasure, and the top regulator may be managed in the 
some manner. 

61. Should the engine work with too great violence on account of its being 
underloided, you may correct it by giving the top regulator a lesser open- 
jog, and shutting it at such part of the stroke as will give the piston suffi- 
cient force to come to the bottom, Whenever the top regulator is used, the 
exhaustion regulator shonld be thrown fully open at every stroke, in order to 
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give a free exit to the steam, on which a great part of the good effecis of the 
top regulator depends——The engine should always be made to work fuli 
stroke,—that is, nntil the cateh-pins come within half an inch of the springs 
on each end, which is easily managed by an attention to the pegs. Care 
must be taken that the piston rise high enough in the cylinder when the 
engine is at rest, to spill over into the perpendicular steam pipe any water 
which may be condensed above it; for if any water remain there. or in any 
other part of the eylinder while it is working, it will very much increase the 
consumption of steam. When the engine is to be stopped, shut the injection 
and secure it ; put a peg in the plug-tree to prevent the exhaustion regulator 
from opening, and take out the peg on the other side, so as to allow the 
steam regulator to open, and to remain open; otherwise you may have a 
partial vacuum in the cylinder, and it may be filled with water from the in- 
jection or leakages, which will be a troublesome accident. The top regulator 
must also be open while the engine is at rest—When an engine is in toler- 
ably good order, it will bear to stand ten minutes, and go to work again 
without blowing afresh, and though it has stood two or three hours, if there 
has been any steam issuing from the boiler, and no air has been admitted 
into the cylinder, it will generally go off, with once blowing for about a 
minute. 

62. If yon find, after following the above directions, that the engine does 
not go to work, shut the exhaustion regulator, and give some injection ; if it 
then makes no vacuum, it is likely there are air leaks about the eduction 
pipe ; if it does make-a vacuum, which remains but a short time, it may be 
owing either to air or water leaks. These may be distinguished, by blowing 
as before, and shutting the lower regulator for about a minute, without 
giving any injection. if upon opening it again, it throws ont a good deal of 
water at ihe blowing pipe, before it blows steam, it is certain it either has 
some leak in the condenser under water, or that the injecticn or blowing 
valve does not shut close; 1f they are found to shut close, every joint should 
be examined, and also the valve at the foot of tbe eduction pipe.—If after 
blowing as before. you find that immediately on opening the exhaustion re- 
gulator, a quantity of airis thrown out at the blowing valve, the leak is in 
the eduction pipe, somewhere between the surface of the water in the cistern 
and the nozzle. The particular place of these leahs may be found by empty- 
ing the cistern of water, putting three or four feet deep of water into the hot 
water pump, and staking down the blowing and injection valves with those 
on the air pump lid; then if steam be admitted into the duction pipe, it wil! 
come aut at the Jeaks and point them out. If not found in this way, apply 
the brake to the air pump, taking care first to put some water on its bucket 
and then by working that pump hard, you will probably, on an attentive 
examination, observe where air goes in, which may be known more distinctly 
by wetting the place suspected.—If upon shutting the lower regulator, and 
making a vacunmin the exhaustion pipe by pumping, or by injection, you 
find that vacuum continues good for a considerable time, then the fault does 
not lic in the eduction pipe. but in the nozzle or joint of the cylinder bottom, 
where it must be sought for.—In these examinations, by pumping, it is pro- 
per to take off the bonnet, or cover of the exhaustion regulator, and to ex- 
amine if air enters at that regulator; if it does, and only in small quantity, 
throw some water on the regulatur while you are examining the eduction pipe. 
When the leak is suspected to he in the bottom joint of the cylinder or in 
the lower nozzle, you must throw some water on the steam regulator and 
also on the piston, then by pumping and strict examination, you will find 
where the air enters. When you are examining the tightness of the piston, 
by pumping, you must stake the beam, so that the piston may not descend. 

63. Ifin course of working, you do not find the vacuum keep good, and 
the engine goes sluggishly, or stops and reqnires to te blowed through fre- 
quently, you must examiue whether an uncommon quantity of air or water 
issues at the hot water pump, or if any eomes out at the valves on the air 
pump lid; if the quantity of air is great, the engine has some air leak, and 
if the quantity of water be great, and is rather couler than usual, it proceeds 
from a water leak in the condenser ; if the quantityof water be great, and at 
the same time very lot, it proceeds from a bad piston, or from the steam re- 
gulator not shutting close—The engine will also work badly, if the air pump 
or water pump buckets, or clacks, slip the water; that is lct it pass by them ; 
you will know 1f this be the case, with the water pump bucket, by observing 
whether the water follows down after it at the return ot the s‘roke, and leaves 
a part of the pump empty ; if it does not, either the bucket slips the water, 
or the engine receives water in some way which it ought not. 

61. Attention ought to be given to feeding the boiler in a regular manner, 
that it may not be spoiled, nor steam be wanted. When there is too mucti 
water in the boiler, the engine will not work regularly ; and if there is too 
little, the sides of the boiler will be burnt by the flame in the flues. If by 
accident it should at any time run a little too low, the feed should be aug- 
mented, so as to fill it gradually ; for if you run in too mueh at once, you 
will check the steam and stop the engine; but if it be run yery low, stop tbe 
engine, open the puppet clack, and fill the boiler from the pool, or reser- 
voir, it you have one, otherwise fill it by working the air pump ; having first 
staked down the valve on its cover, and opened the injection valve. tn work- 
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ing the engine, the steam out to be strong enough to make the index cf the 
steam guage stand half an inch high at least, otherwise air will enter at the 
joints of the boiler, &c., and spoil the vacuum, causing a good deal of trouble 
to get quit of it again. Therefore if you perceive the steam guage tu be lower 
stop the engine until it rises again. By a little attention, you will find the 
proper opening of the feed cock for any rate of working, 

65, Let all the coals employed to feed the fire be thoroughly watered just 
before they are thrown on, as that wil) prevent their being swept into the 
flues by the draught of the ehimney.—The fire should be kept of an equal 
thiekness, and free from open places or holes, which are extremely prejudi- 
cial, and should he filled up as soon as they appear. If the fire grows fon, 
and wants air by clinkers colleeting in the bars, they must be got out with a 
poker ; but the fire should be as little disturbed in that operation as possible, 
and the greatest care taken not to make any coals, or coke, fall through, 
which are not thoroughly consumed. It is very common for a fourth of the 
whole coals to Le wasted in this manner, by mere carelessness. When the 
fire is newly made, the damper should be raised a little, so as to let off the 
smoke freely, but should be let down to its proper place so soon as the smoke 
is gone off. The air door, in the chimney, should be always open more or 
Jess ; it prevents the flame being sucked up the chimney, and very consider- 
ably increases the effect of the coals. Once a month, the boiler and flues 
ought to be eleaned ; or oftener, if the water be very subject to encrust the 
boiler. Every morning the ashes ought to be taken out; the engine house 
swept clean; anda view taken of every part of the engine, to see that nothing 
be working out of its place, or want oiling. Particular attention ought to be 
paid to the bolts and eutters of the great chains and piston rod, so that none 
of them get loose. 

66. Once every week let the top of the cylinder be taken off, and also the 
springs and leads of the piston; Jet the packing be beat down moderately, 
with the driver and mallet, and fresh oakum, or a gasket added when neces- 
sary. For every foot the cylinder is in diameter, pour two pouads of melted 
tallow on the packing, before you put in the leads, and tor two or three 
hours after you have added the tallow keep the piston from rising quite to 
the top of the cylinder, by laying two pieces of wood three inches thick on 
the ontside springs, that the tallow may not be spilt off before it has time to 
soak into the packing. At ihe same time you pack the piston you should 
examine the state of the condenser, and rectify anything you can find amiss ; 
and while these things are duing, the pitwork should not be neglected, that 
one stoppage may serve for all. 

67. The regulator valves should be examined from time to time, and a little 
fresh oakum should be lapped about the necks of their spindles, to keep them 
air andsteam tight. The stuffing boxes also should be minded, and no steam 
suffered to escape anywhere ; its escaping is a mark of sloveuliness, and a 
material injury both in extra consumption of coals and in the destruction of 
the iron and wood work.—An engine, when in good order, ought to be able 
to go so slow as one stroke in ten minutes, and so fast as ten strokes in one 
minute ; and if it does not fulfil these conditions, something is amiss thatcan 
be remedied. The hot water should issue of the heat of 96 degrees of Fabren- 
heit's thermometer, that is, blood warm, when the engine is in excellent 
order ; and should never exceed the heat of 110 degrees. unless when the in- 
jection, or cold water, is hotter than 70 degrees, and in that case the vacuum 
will not be good. 

68. At the end of the horizontal steam pipe, next the boiler, is fixed the 
steam regulator, the use of which is to shut off the steam while anything is 
doing about the top regulator, or other parts connected with it. lt may also 
be used to stop the communication with one boiler while another is in use. 

69. At setting an engine to work the first time it frequently happens, that 
there is a difficulty in precuring a sufficient quantity of cold water for con- 
densation. 1n such case, a great deal af trouble may be saved, by exhausting 
the air from the eylinder, by working the air pump by that brake, having 
first opened the exhaustion regulator and shut the steam one. And, in any 
case, when the engine does not go readily to work by blowing, and the quan- 
tity of injection water is limited, it is best to set on by pumping, and even to 
assist the engine for a stroke or two by the same means, if it be fully loaded. 
As the bucket of the air pump ascends, you must hook the chain of the pump 
brake to a lower part of the pump chain, by which means you can keep 
pumping until the engine has made its full stroke. 

70. To make Putty for making or repairing the joints——Take whiting, or 
ehalk, finely powdered, dry it on an iron plate, or ina ladle, until all the 
moisture is exhaled ; then mix it with raw linseed oi], and beat, or grind it 
well ; adding more oi) or whiting until it is of the consistence of thick paint 
and perfectly free from lumps and inequalities—For some purposes, where 
the putty is wanted to dry, and to be very sticky, use painter’s drying oi]; 
which is made by boiling the oil with a small quantity of litharge, or red 
jJead.—Where the putty is wanted to continue always soft, mix about two 
ounces of butter, or common salad oil, with each pint, or ponnd, of the lin- 
seed oil. This soft putty is principally useful in the caulked joints of the 


eduction pipe, above water. N.B. White lead will not answer in lieu of the 
whiting. 
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No wet clothes should be suffered to be laid on the cylinder, boiler, or 
steam pipe; and every part, containing steam, should be guarded, as much 
as possible, from the influence of cold air and water. 

The proper grease for the piston and cylinder stuffing box is melted tallow ; 
and for the chains, gudgeons, &c., common Spanish olive oil, called salad oil, 
whieh, for some uses, may be thickened by dissolving tallow or butter in it. 
Linseed oil should never he used as grease, as it dries and creates more fric- 
tion than would have been without it.—Hogs’ lard, or train oil, if applied any 
where about the cylinder, or where it is hot will thieken like linseed oil. 
When the oil, or grease, about the great chains, or any of the working parts, 
grows clotted, or very thick, it should be seraped off before any new grease 
is added. 


Appitionst Directions, 


The Numbers denote the Paragraphs of the foregoing Directions to which they 
refer. 

6. As the whole weight of the great beam, and aliso of the power to be 
exerted, is supported by the plummer blocks, eare must be taken that they 
stand firmly on the spring beams, and that the latter be well supported from 
the lever wall. To do which, wherever the building is made of bricks, or of 
indifferent stone work, form the bottom of the opening, under the beam, of 
three planks of oak, or of the best deal six or eight inches thick aod twelve or 
fourteen inches wide. These planks must reach at least four feet into the 
walls at each side of the opening, one of them must be laid in the line of the 
outside uf the wall, another in the line of the inside of the wall, and the third, 
which should be the strongest, in the middle, right underthegudgeon. Upon 
these planks, at each side of the opening, place three others of the same di- 
mensions upright ; let their upper ends reach to the upper side of the spring 
beams, and let the spring beams be let into the uprights, so that only two 
inches of their thickness shall project beyond the face of the spring beams, 
and that the remaining four inches of the thickness of the uprights shall form 
a shoulder under the spring beams, which will support them firmly, under the 
sides which are next the beam, where it is most necessary ; for were the in- 
sides of the spring beams, or plummer blocks, to give way to the pressure, 
aod the outsides to be supported, the gudgeon would rest an its points, and 
by the leverage it would gain thereby it might be broken. The lower ends of 
these six uprights may have smal] tenants to fit mortices in their sills, which 
will prevent their slipping. 

9. The holes through the great beam, for the screw bolts of the martingale 
tails, should be quite easy fcr them, otherwise the screws will be broken, if 
the lozs of the beam come to slide any, upon one another. The keys, to pre- 
vent the Jogs from sliding upon one another, are best made of pieces of very 
dry and hard oak, two inches thick, six or seven inehes broad at one end, and 
four or five inches broad at the other end ; their length being suited to thick- 
ness of the beam. 

16. In large engines, where the condenser pumps are consequently heavy, 
it is found proper to make the bottom of the condenser cistern of planks five 
inches thick. ` 

18. An improvement has lately been made in the covering boiler tops. The 
setting being built up to nine inches above the flues as usual, a course of 
horse or cow dung, three inches thiek, and well heaten is applied to the boiler 
top; on the outside of thatis placed sume good lime mortar, about an inch 
in thickness, to which is applied a course of bricks, flatenwise, with their 
ends upwards; on the outside of that another course of bricks (also laid in 
good mortar) in the same position, but so as to break joint with the first 
course; in whieh manner the covering is carried on until the whole topis 
covered, taking care to leave an opening for the man holes, Every flanch 
may be thus covered, and when well done it effectually makes the top steam 
tight, and also defends it from cold and rain, so that a boiler house is not 
necessary. The mortar employed must be such as stands water. 

19. The valve put into the boiler feed pipe, to prevent boiling over, is best 
fixed in its upper end, so that it may be taken out when any material is 
wanted to be introduced into the boiler by the steam pipe. The proper valve 
for this purpose is of the kind used for the injection and blowing pipe, which 
must be put into the feed pipe, in an inverted position. 

23. Instead of using painter’s drying oil to make the juints with, take good 
raw, or unboiled linseed oil, put it in an iron pot, place it over a gentle fire, 
out of doors, but protected from rain, let it be watched as it heats, as it is 
very liable to boil over; when it boils, make the fire more moderate, but con- 
tinue to heat the oil, until upon dropping some of it upon a cold stone, or 
piece of fron, you find it is, when cold, of the thickness of thick tar or 
treacle. The pasteboards for the joints are to be soaked in this oil warm, or 
painted over with it, and laid in a hot place to suck it up; and it is also used 
to make the putty with. 

27. Instead of putting a gland across the bottom of the piston rod, to pre- 
vent it from dropping, it is better to drill two opposite holes through the cone 
of the piston, and one inch eaeh into the cone of the rod; two iron pins put 
into these holes will effectually keep the rod in its place. There should be a 
groove about a quarter of an inch deep, and half an inch wide, cut round the 
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base of the cone, on the rod below these pins; which groove being lapped 
round with rope yarn and putty, will serve to prevent steam from getting 
through the piston, by the sides of the pins. To make it move easy to 
get these pins out, they should have flat tails, bent upwards, so as to be close 
against the ontside of the cone of the piston, when the pins arein their places, 
and to screw them there, mortices must be eut in the wood which fills the 
hollows of the piston, to which must be fitted wooden wedges, made very 
tapering, by driving which down, the tails of the pins will be pressed against 
the cone, and the tapering form of the wedges will make it easy to dislodge 
them when the pins are wanted tu be taken out. It is necessary to observe, 
that the pins should be fitted tight into the holes in the piston cone, and that 
the holes into which their points enter in the cone of the rod, should be made 
easy for them, otherwise they might prevent the one cone from being pulled 
far enough into the other. 

29, The vakum, with which the joints are caulked, should be well smeared 
with the strong or thick boiled oil, mentioned in these additional directions. 
lf the under side of the pipe of the inner bottom does not fit close to the 
lower edge of the opening made for it, in the outer bottom ; that is to say, 
if the space left there for pasteboard, or caulking, be wider than one quarter 
of an inch, a piece of hammered tron, an inch and a half broad, must be 
forged of such thickness as to fil] up the space. so as to make it tight by the 
help of a thiekness of pasteboard above it, and another below it. Lead ought 
not ta be used in these cases, as its expansion and contraction by heat and 
cold, are too great. {Instead of putting a prop from the nozzle to the ground, 
it is found better to puta balance Leam sideways under the floors, with a 
short upright, having a flat end to take a broad bearing under the nozzle. 
The weight of the balance should not support more than two-thirds of the 
weight of the nozzle. 

31. The lower ring on the eylinder, to which the steam ease is fixed, is 
sometimes made with a projecting flanch, on which the steam case rests, and 
the joint is then made tight, by caulking between the flaneh of the steam 
case, and that on the ring. 

32, To avoid the inconvenience of the perpendicular steam pipes occasionally 
proving too short, they are now made without any flanch at the lower end, 
and a socket is cast upon the nozzle to fit them, in which they are to be 
made tight by caulking. 

The weight of the upper nozzle must be supported by a prop from the cross 
piece between the cylinder beams. And if the Loller steam pipe be very long, 
and consequently heavy, part of its weight should be supported by a balance 
beam near the wall of the house. 

35. The best way of making the standing joints of the condenser is by 
means of rings of Jead a quarter of an inch thick ; as broad as the flanches ; 
and pierced for all the serews. They may either have putty, made with the 
thick oil put on each side, or, for greater security, they may he covered with 
Russia duck and putty. In other respects proceed as directed in 35. The 
soft rope does not answer well. 

38. Where the joints of the eduction pipe are made with flanches, they 
must be fixed together by strong flat rings of iron, put on each side of them 
as directed for that at the nozzle; and the joints must be made tight by 
pasteboard and putty ; for, on account of its expansion, lead will not answer 
where it is subjected to be alternately hot and cold. 

39. The hot water pump must be fixed down by two long bars of iron, with 
serewed ends, which must go through the bottom of the cistern and extend 
upwards thraugh two of the holes of the lower flanch of the hot water pump. 

42. The guide posts may be fixed upon a sill passing from one to the other; 
and the best way of fixing the weight of the exhaustion regulator, is to make 
it in the form of a saddle, moveable at discretion, upon a beam centred at the 
further guide post, so that the beam may fall flat upon the sill, when at 
lowest; and the saddle will produce a greater or less weight aceording as it 
is placed farther from the centre ‘or nearer to it.—The door to the condenser 
may be converted into a window, and a seat for the engine man, as soon as 
the condenser and eduction pipe are fixed. 

45. Some people use a plaited rope to make the joint of the cylinder lid, 
which is a bad practice ; for though a plaited rope may make a joint appa- 
rently steam tight, yet it has been found by experience, that such joints are 
not air tight; but when, by working of the top regulator, a partial vacuumis 
produced in the upper part of the cylinder they permit some air to enter im- 
perceptibly, and without noise, which passes to the condenser; and to per- 
sons who are not aware ot this cireumstanec, may be thought to enter at some 
air leak, Ie, therefore, recommend that this joint be always made with paste- 
board and putty ; and that a strict attention be poid to the tightness of the stuffing 
box, wherever the top regulator is used. 

46. The proper quantity of tallow to grease the piston with is two pounds 
per week, for every foot the cylinder is in diameter. But where opportunity 
ean be obtamed of adding it more frequently, the whole quantity ought not 
to be added at once, bot divided aceording to your opportunities, When the 
lop regulator is used, 1f the tallow 1s put into a Hat tunnel, which ought to be 


made to surround the piston rod, above the eylinder stuffing box, it will be 
gradually sucked in without the trouble of taking off the lid. 
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HEALTH OV TOWNS. 


First Report of the Commissioners for Inquiring into the State of Large Towns and 
Populous Districts, 


To the Queen's most exeellent Majesty. 


Wer, the undersigned commissioners appointed by your Majesty to inquire 
into the present state of large towns and populous districts in England and 
Wales. with reference to the matters hereunder specified :— 

‘The causes of disease among the inhabitants. 

“The best means of promoting and secoring the public bealth, under the 
operation of the laws and regulations now in force, and the usages at present 
prevailing with regard to— 

“The drainage of lands , 

“ The erection, drainage, and yentilation of buildings ; 

“ And the supply of water in such towns and distriets, whether for purposes 
of health, or for the better protection of property from fire, and— 

“ How far the public health and the condition of the poorer classes of the 
people of this realm, and the salubrity and safety of their dwellings may be 
promoted by the amendment of such Jaws, regulations, and usages ;”’ and to 
report our proceedings from time to time ; Humbly certify, in manner fol- 
lowing, our proceedings in the execution of your Majesty’s commission. 

We desire, in the first place, to express the sense which we entertain of the 
importance of the subject committed? to us, not only as involving general 
benefit to the public, but especially a gradual improvement in the moral and 
physical condition of large numbers of your Majesty’s poorer subjects. We 
have entered upon these duties with an earnest hope of being able in due time 
to fulfil the benevolent intention uf your Majesty's commission. 

We contine this onr first report to a brief statement of our proceedings, and 
to a notice of such portions of the evidence, reports, and other documentary 
information which will best display the course of our inquiry, and the ad- 
vance we have made to the attainmant of the object of your Majesty's com- 
mission. Several investigations are yet in progress, the results of which it 
is necessary for us to receive and to consider in connection with the facts al- 
ready in our possession, before we can form a matured opinion upon the na- 
ture of the measures, which we may hereafter consider it to he our duty to 
recommend to your Majesty. 

Having obtained the information, respecting the operation of the laws now 
in torce, which had been collected under previous inquiries, and had been 
laid before parliament, or could be acquired from other sources, we proceeded 
to examine before the board such persons as were prepared from long expe- 
rience or observation to give their testimony on the general sobject, or upon 
specific tupies of inquiry. ‘The evidence referred to is appended to this re- 
port. Among the principal witnesses upon the general subject are physi- 
cians, whose attention had been specially directed on former occasions to the 
examination of the causes of disease among the poorer classes, and to the 
means of prevention, which come within the provisions of the existing law, 
or for the attainment of which further legislation is required. 

We would refer, in the first instance, to the evidence of Dr. N. Arnott and 
Dr. Southwood Smith, who have stated to ns the results of their continued 
and latest observations ; and also to the evidence of Dr. Guy, Dr. Aldis, Dr. 
Rigby, and Mr. Toynbee, who have had extensive practice in hospitals and 
dispensaries. This evidence, with that of Mr. Ward, displays their opinion 
and experience, that defective drainage, neglect of house and street cleansing, 
ventilation, and imperfect supplies of water, contribute tu produce atmos- 
pheric impurities, which alteet the general health and physical condition of 
the population, generating acute, chronic, and ultimately organie disease, 
especially serofulous affections and consumption, in addition to the fevers and 
other forms of disease, to which public attention has hitherto Leen chiefly 
directed by previous sanatory inquiries, and which are more disiinetly no- 
ticed in the returns annually laid before parhament under the provisions of 
the Registration Act. 

Our first investigations relating to drainage were directed to the condilion 
of the metropolitan districts ; we examined the chairmen and chief ofhcers of 
the several Commissions of Sewers respecting their usages and re,ulations ; 
and architects and builders as to the difficulties, which have bitherto iuter- 
fered with toe adoption of a better system of house drainage. 

We then extended our investigations, and for that purpose we prepared a 
letter enclosing a series of questions, framed by the board, which, with a 
letter from your Majesty’s Principal Secretary of Stale for the H me De- 
partment, we transmitted to the municipal and other public officers in filtry 
towns where the rate of mortality appeared by the returns of the registers of 
deaths, with a few exceptions, to be the highest. These include the largest 
manofacturing towns and the principal ports alter London, and contain a 
population of more than three millions of persons. 

Lach of these towns was afterwards visited by one of the commissioners, 
who examined on the spot, the general condition ol the town, and of the most 
crowded and the most unhealthy districts, mahing personal inquiries of the 
inhabitants, and hearing such statements as were made by them, or respect- 
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ing them, by medic #1] and other officers. Same of these investigations, both 
local and on specifie subjects, are yet in progress. 

We haye great satisfaction in representing to yonr Majesty that in these 
local inquiries a lively and cordial interest was taken by the inhabitants ; 
the Commissioners were everywhere wel] received, and obtained ready assist- 
ance from persons of every class and denomination. 

In addition to tbese our investigations, we promoted renewed inquiries by 
others into the sanatory state of several towns and populous districts, more 
especially of those places where the growth of the population has been at- 
tended by a high rate of mortality. Same of these renewed inquiries have 
been of 2 closer and of a more comprehensive nature than those previously 
made, and have been conducted by persons of special qualifications from Jong 
attention to the subject, and acquaintance with the habits and condition of 
the population, thus possessing the best means of insuring approximation to 
accuracy. 

As an example, of a town chiefly commercial, the reporttrelating to Liver- 
poal, by Dr. Duncan, physician to the Liverpool Dispensary, shows the great 
extent of mortality, of which the local authorities and the principal inhabi- 
tants appear to have been, up to a recent period, unaware, but which has 
been fully established by the returns in the registers of deaths. Competent 
witnesses concur in ascribing such an extent of mortality to the general want 
of drainage and cleansing, il-conditioned dwellings, defective ventilation, 
scanty supplies of water, and to other causes capable of remedy. 

As an instance of a population almost entirely engaged in manufactures, 
whose increasing numbers have also been accompanied by a progressive dimi- 
nution of mean age at death, as appears from an examination of the parochial 
and other registers, we submit the Report upon the Sanatory State of Preston, 
by the Rev. Mr. Clay, and a committee of the inhabitants of that town. 

The report ot Mr. Hawksley, on the Condition of the Labouring Population 
of the Town of Nottingham, affords an example. of widely differcut rates of 
mortahty, prevalent in different districts, and among different classes in the 
same town. 

The returns obtained from the Ecclesall Bierlow Registration District of 
the mortality, as well as the rate of the births, which obtains amongst the 
artisans chiefly engaged in the manufacture of cutlery at Sheffield, exhibits 
the diflerent rates of mortality prevalent among artisans ot similar occupa- 
tions, when resident in the closer parts of the towns, or in the more open 
suburbs. 

To afford further information with respect to the extensive influence of one 
particular cause, namely, defective drainage, on another class of artizans en- 
gaged in one general occupation, we append the returns, which eshibit the 
results of a loca} inquiry, of the different rates of mortality prevalent, in the 
well and ill-drained streets, almost exclusively occupied by the manutacturers 
of stockings, at Leicester. The report of Mr. Holland, surgeon, of Chorlton- 
upon-Medlock, presents an instance of the decrease in the rates of mortality 
that may be effected by the proper drainage of streets. 

A further advance made in the investigation of the causes of mortality, is 
displayed in the report of Dr. Laycock, tracing back, for upwards of twa cen- 
turies, the operation of like physical causes, in the production of different 
forms of epidemic disease prevalent under similar conditions, always in the 
greatest intensity in the same quarters in the ancient metropolitan cily and 
county town of York.—These reports present examples of causes of mortality 
capable of removal, and which were found to prevail in a greater or less de- 
gree in each of the towns and populous districts examined by the members 
of this commission. 

Tue DRAINAGE. 

On an examination of the state of the existing law respecting drainage, it 
appears that the Statute of Sewers, 23 Henry VII. c. 5, under the provisions 
ot which the principal commissions of sewers for the metropolis are issued, 
chiefly contemplates the drainage of surface waters. his statute, with other 
general laws applicable to the drainage of parts of the metropolis, has given 
tise to a diference of opinion in regard to the powers conferred by them for 
the extension of new sewers. By same commissions it is considered that, 
even for the above limited purpose, the authority is restricted to the repair or 
diversion of drains and sewers already in existence. 

Jhe provisions of sulsequent local Acts, even of a late date, which give 
the power of forming new sewers, both in the metropolis and other towns, 
still contemplate chiefly the construction of works for the drainage of surface 
waters. ‘The evidence shows that of the works hitherto executed the greater 
part have been constructed only on demands fnr the removal of pressing in- 
conveniences, and for the drainage of particular places. 

The witnesses state that for the most part the usages al present prevailing, 
and the bye-laws m farce under the authority of these statutes, have been 
(until two or three of the commissions in the metropalis adapted their sewer- 

age to the hause-drainage), framed witha view to the maintenance of the 
dramage of surface water only, and without reference to that system which 
is now admitted by all the medical witnesses to be of the greatest importance 
to the public health, to the condition ot the poorer classes, and the salubrity 
of their dwellings, uamely, house-drainage and sewerage, and the constant 
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| courts, alleys, and closes inhabited by the poorer classes. 


([JuLy, 


removal of all decomposing vegetable er animal refuse, much of which might 
be efJected by means of the proper application of water. 

In some of the larger and most crowded towns, all entrance into the sewers 
by house-drains, or drains from water-closets or cess-pools, is prohibited un- 
der a penalty. In other places, including a part of the metropolis, the en- 
trance of house-drains is commonly deemed the concession of a privilege, 
subjected to regulations and separate proceedings, with attendant expenses, 
tending to restrict the use of the sewers for these most important purposes, or 


| to confine the advantage to the wealthy. 


ìn the local Acts we bave examined, and in the bye-laws and usages in 
force under their authority, the use of the main drains is restricted under 
penalties from that which, if they were properly constructed and sufficiently 


| supplied with water, itis stated, might be one af their most important ser- 
| vices—namely, the rapid, efficient, and economical cleansing of a town of 


surface refuse, mud, and filth. 
These local Acts are fonnd to be incomplete in various respects ; they do 


` not contemplate, nor do they contain, any provision for a previous gencral 
; survey of the whole extent of the area proper to be included for a perfect 
| system of drainage, which engineers examined on the subject state, should 
| be comprehended under the same authority, in order to carry out measures 


at once efficient and economical; neither do they embrace the consideration 


of the separate works which should be comprised within such area ; and they 
| do not provide securities for the proper qualifications of the paid officers, to 
| construct and superintend the maintenance of such works economically as well 


as efficiently. 

Several of the local Improvement Acts confer no jurisdiction beyond the 
public highways, and give the authorities no powers to drain or cleanse the 
In several impor- 
tant towns whicli possess no separate legislative provisions, it appears tbat 
the existing drainage, commonly most defective, has been carried out under 
the powers given by the general Highway Act. In many towns the powers 
given are neglected, and in most of them imperfectly exercised. 

lt appears from the unanimous statement of the visiting commissioners, in 
addition to an examination of the replies of the 50 towns on the subjects of 
drainage and cleansing, that in scarcely one place can the drainage or sewer- 
age be pronounced to he complete and good, while in seven it is indifferent, 
and in 42 decidedly bad as regards the districts inhabited by the poorer 
classes, The investigations within the several towns of the arrangements for 
house as connected with street cleansing, present nearly the same results. 

lt appears that the local statements and opinions on what is deemed to be 
good, can only be received with reference to the imperfect standards known 
in those places. In the answers it is often stated that the drainage of a town 
is good, where it has been found that only the principal streets have main 
drains or sewers, and where the houses in those streets are but imperfectly: 
provided witb house or branch draios; while the most crowded portions of 
the town, those most densely inhabited by the poorer classes, are utterly 
neglected, and have no drainage, the refuse being allowed io accumulate and 
decompose in open channels and pools, or to run into open and stagnant 
ditches in the immediate vicinity of the houses. 

The legislative measures more recently proposed for the sanatory improve- 
ment of towns have been directed chiefly 10 the extension of sewers into new 
districts. Competent witnesses have stated that these measures being unac- 
companied by any securities for efliciency and economy of construction, 
would only lead to the eXtension of works under the present system, in many 
particulars defective, and entailing unnecessary expense. 

The measures proposed for the formation of house-drains have been on a 
scale and principle of construction, which the evidence brought before us 
shows to be frequently erroneous; they have hitherto included no principle 
or provision for the distribution over a series of years of the rates for defray - 
ing the expense, which, if levied by one collection, would, as shown in evi- 
dence, often entirely absorb the immediate rents or profits of owners, and of 
the holders of shnrt interests, who might derive but little benefit from the 
permanent works. 

tvidence has been produced before us, demonstrating that drains, when in 
other respects properly constructed, would confer little comparative benefit, 
if no provision be made for the introduction of supplies of water sufficient to 
cleanse them. tnstances are adduced where such drains have only extended 
existing evils. 

In districts in which both house and main drains exist, or are in course of 
extension. on an imperfect system, we have received strong evidence, showing 
that as these sewers and drains are so formed as to allow decomposing refuse 
to accumulate, and to permit the escape of emanations into the streets or 
houses, the iahabitants do not derive a benefit in proportion to the expense 
ineurred. 

In the exammation of the chairman of the Westminster division of sewers, 
will be found recited some of the medical testimony and complaints as tu the 
effect of the emanations from ihe sewers which pass through the Strand, and 
other portions of that division of the metropolis. Mr. Dyce Guthrie, sur- 
geon, who has paid great altention to the subject of house-drainage, and who 
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has carefully examined the works af extensive districts, explains the action 
of any partial system, and suggests, in common with other witnesses—engi- 
neers, architects, builders, and others, the necessity of including the proper 
applicatian of supplies of water, the private house-drainage, the subordinate 
as well as the main drains under one system of scientific construction and 
management. Dr. Rigby, physician to the General Lying-in Hospital, in 
York-road, adduces the example of an obstruction in a drain to show the evil 
cflects that will ensne, unless the connection of the interna) works for a com- 
plete house-drainage, and the works of external main drainage, be made ne- 
eessary and component parts of an efficient measure, 

The medical witnesses have brought before us facts m support of their 
strongly urged and unanimous opinion, that no population can be healthy’ 
which live amid cess-pools, or upon a soil permeated by decomposing anima] 
or vegetable refuse, giving off impurities to the air in tbeir houses and in the 
streets. They state the necessity of preventing al) accumulations of stag- 
nant refuse in or near houses, and of substituting a system of honse-drainage 
and cleansing, aided by ihe intraduction of better supplies of water into the 
houses. They have brought forward instances where the main drains or 
sewers were tolerably well formed, and subardinate or house-drains attached, 
but where from the want of properly directed supplies of water both house- 
drains and sewers only acted as extended cess- pools. 

In consequence of these facts, and others brought before us, connecting 
personal and household uncleanliness, a low state of health, and extensive 
disease, with the deficiency and impurity of the supplies of water in the dis- 
triets inhabited by the poorer classes, we direeted our special inquiries to 
those existing arrangements, to which these defeets were attributed. 

Tue Supriy or WATER. 

We find that the laws in force, and the usages at present prevailing with 
regard to the supply of water to ihe great majority nf towns and districts in- 
vestigated, provide only for carrying the mains through the principal streets. 
Upon an examination of the measures generally adopted and in furce under 
the provisions of these laws, and the plans propased to the legislature for their 
improvement, it appears that they all stop short of a most important point 
namely, measures for carrying supplies under an economical and properly: re- 
gulated system, into the habitations of the poorer consumers. Ina large 
proportion of the poorer districts the inhabitants have only out-door sup- 
plies by means of stand-pipes or common tanks or wells. In many instances 
they are obliged to feteli water from considerable distances from their dwell- 
ings, at muel inconvenience, delay, labour, and expense ; in many towns they 
are dependent for supplies either on collections of rainwater. or on water 
taken from adjacent streams, or pumped from springs, frequently liable to be 
polluted. 

Upon the examination of the statements and answers from the towns to 
which our inquiries have been directed, it appears that only in six instances 
could the arrangements and the supplies be deemed in any comprehensive 
sense good ; while in thirteen they appear to te indiflerent, and in thirty-one 
so deficient as to be pronounced bad, and, so far as yet examined, frequently 
inferior in purity. 

The expense and various inconveniences entailed by the existing modes of 
supply, by common stand-pipes or tanks, and the frequent and increasing 
pollution of the springs supplying the wells in some densely peopled tane 
are stated in the evidence of Mr. Quick, engineer, who has the management 
of the works of the Southwark Water Company. 

The same witness describes a district in which, until a properly devised 
system of house-drainage be adopted, additional supplies of water, carried 
into houses would frequently only increase the damp of the house, and the 
eanses of disease, as well as of the dilapidations of the premises. Ln the evi- 
dence of Mr. Toynbee, Mr. Liddle, Mr. Quick, and Dr. Aldis, facts are stated 
showiog the impurities and deterioration in water comparatively pure at ils 
source, caused by the common mode of intermittent supply, which renders 
necessary the use of butts or tanks, especially in the manufaeturing districts, 
and in towns and densely populated neighbourhoods where there is much 
smoke, and other impurities. 

The general facts disclosed in the course of our inquiry, led us to seek out 
and carefully examine all tried and successful measures of improvement that 
we could find in use. 

The important advantages afforded by a constant supply of pure water kept 
on night and day, and snperseding the necessity for the use and expense of 
water-butts and tanks, are stated in the evidence of Mr. Hawksley, engineer 
to the Trent Water Works in the town of Nottingham, founded on an ex- 
perience during twelve years, of an improved mode of supply introduced 
by him into that town. The evidence of Mr. Anderton, manager of the 
Preston Water Works, gives the experience of a similar mode of supply 
during ten years in that town; and the evidence of Mr. Thom, engineer of 
the Shaws Water Works at Greenock, supports these views. From the cities 
of Philadelphia and New York, we have received information of much in- 
terest and importance in answer to the inquiries addressed by us, showiag 
the successful operation of a system of a constant and ample supply of water 
adopted in those cities, 
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The evidence of Mr. Mylne, the experienced engincer of the New River 
Company, shows the improvements in principle and detail whieh he has pro- 
posed for new districts, Mr. Ashton of Hyde, and Mr. Smith of Preston, 
owners of tenements occupied by the labouring classes, state their experience 
of the advantages in household and personal cleanliness, in health and direct 
saving of money, derived from the improvements eflected by the extension of 
the supplies of water into the honses of their tenants. 

Statements are made in the evidence upon this particular branch of our in- 
quiry recommending the improved system of a constant supply of water at 
high pressure, as the most efficient means that have been yet introduced for 
the arrangement of supplies of water for the extinction of fires. The very 
important information collected on this head is eontained in the answers 
(whieh also show the reduction that has been effecled in the rates of 
insurance) from the cities of Philadelphia and New York,—in Mr. Ilawksley’s 
statement of experience at Nottingham, in that of Mr. Anderton, at Preston, 
—and in that of Mr. Quick, in relation to the arrangements made for the pro- 
tection of valuable warehouse property situated in the vicinity of thase maios 
of the Southwark Water Company which are always kept charged at high 
pressure. Mr, Wicksteed states that he has recommended the adoption of 
similar arrangements for parts of the city of Cork. 


PECUNIARY EXPENCES FoR SEWERAGE, WATER, &C. 


The witnesses have uniformly stated that the great obstacle to the exten- 
sive voluntary adoption oť improvements and works of admitted necessity, 
such as tenants’ communication pipes for supplies of water, or new drains for 
the drainage of houses, is the great expense of immediate outlay, which has 
been usually charged upon he owners or upon the occupiers, who are called 
upon to pay at once for permanent works (frequently imperfect and unueces- 
sarily expensive), in which they have a very limited interest. 

The cost of maintaining and extending such works, in many cases for dis- 
tant districts, am} the irregular manner in which the collections are made, 
often levied at uncertain intervals, are represented to have given rise to further 
objections. 

‘the character of the evidence we have received of the oppressive effect of 
the immediate charges, and the obstructions they create to the improvement 
af the lower class of tenements, and the benefits anticipated from the adop- 
tion of an improved mode of defraying the expense, will be seen in the evi- 
dence of Mr. Jeremiah Little and Mr. Bratt, builders and owners of houses 
in the metropolis ocenpied by the labouring classes; in the evidence of Mr. 
Biers, a builder, and Mr. W. Hickson, an owner of tenements of a higher 
description, also in the metropolis , of Mr. Corbett, Mr. Wroe, and Mr. Hop- 
kins, of Manchester, and Mr. Kaye, of Huddersfield. 

We have inquired carefully as to the practicability of reducing the ex- 
penses of works for house and main drainage, and for carrying supplies of 
pure water into all houses, so as to bring them within the pecuniary means 
ot the poorest class of inhabitants. 

Mr. Anderton, manager of the Preston Water-works, shows that the cost 
of new supplies may be reduced io one-sixth of the former expense, if the nse 
of water-hutts be dispensed with in new districts, by the adoption of the prin- 
ciple of a constant instead of the present intermittent supply, and if the 
tenants’ communication-pipes be comprehended in one contract for construe- 
tion and maintenance. Mr. Quick, engineer of the Southwark Water Com- 
pany, states in his evidence founded on data from experience in the metropo- 
lis, that the expense for the immediate outlay might be reduced to one-fourth 
of the existing charge. The evidence of Mr, Hawksley exhibits the nature af 
the data for his most important conclusion, that the result, accomplished in 
the town of Nottingham, is of possible attainment in many other extensive 
town districts in this country, and that an abundant supply of pure water 
may be carried iato each of the lowest class of tenements, at a charge (giving 
a fair remuneration for the capital Invested) which might not exceed 5s. a 
year, or abont one penny weekly for each tenement. The sanie witness states, 
the small additional cost at which the water may be filtered, when requisite, 
and describes the precautions necessary to insure its purity, 

The same witnesses state, with reference to house-drainage, that a saving 
may he effected of from one-half to one-third of the existing charges by the 
substitution of impermeable tube tile-drains of a superior construction far the 
common brick drains, which allow the decomposing liquid refuse to permeate 
through the foundations. Other competent witnesses state that, in many 
eases, the inconvenience of carrying the house-drains under the front rooms 
of houses and across wide streets may be avoided, and the whole expense be 
greatly reduced by a better arrangement, by leading them into small barrel 
drains, carried along the back of the tenements. 

It appears by the adoption of an improved form of sewer in the Holborn 
and Finsbury division, that, in what are termed first-class sewers, the expense 
of construction has been reduced from 21s. to 15s. per foot, and of the sewers 
for side streets from 15s. to 10s., and in some eases to &s. Gd. per foot; and, 
by an improved construction, the expense of traps to prevent the escape of 
foul air from gully-shoots into the streets, is reduced from 30s. to 10s. each, 
while in other metropolitan districts the charge for putting in each trap is 
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still 32, In the same division, by the adaption of a system of cleansing by 
flushing or flooding with water, the accumulation of deposits of decomposing 
substances has been prevented in a large proportion of the sewers; and by 
rendering unnecessary the mode of cleansing by hand labour and cartage (at 
once unhealthy and expensive), 50 per cent. of the former expense has been 
saved. 

The investigation of snch details has appeared to us to be cf the highest 
practical importance, as affecting the question of expense and efficiency. The 
statements we have received, are subject to considerable modifications in dif- 
ferent places, from the varying prices of labour and materials ; but hitherto, 
at almost every step in the progress of this detailed inquiry, it appears that 
the practical course of efficient improvement is not incompatible with the re- 
duction of existing pecuniary charges, independent of the vast gain in the 
public health, convenience, and comiort. 

Mr. Foden, architect, in his evidence affords examples of works in use, and 
gives instances in support of similar conclusions advanced by other practical 
witnesses, that under appropriate arrangements water may be carried into 
houses, proper house drains and means of cleansing introduced, and branch 
sewers formed at nearly one-half the annual or weekly expense now incurred 
for the proper cleansing of the ccsspools alone. 

We have appended an estimate made by Mr. Coulthart, of Ashton-under- 
Lyne, of the expense of all the works deemed requisite for tbe sanatory im- 
provement of that town, as contrasted with the pecuniary saving of the ex- 
penses attendant upon excessive sickness and mortality. 


VALUE OF THE REFUSE AND SEWERAGE or Towns. 


To the subject of the advantage to be derived from the sale and improved 
application of the refuse and sewage of towns, to the purposes of agriculture, 
we have directed and are directing our inquirics. In addition ta the instance 
of the application of a part of the refuse of Edinburgh to agricultural pro- 
duction, which has already been made public, we append an acconnt which 
we have obtained of a similar application in long and successful practice at 
Milan. Mr. flames Dean states this system is adopted at Ashburton in 
Devonshire, This topic is illustrated by the evidence of Captain Vetch, who 
has paid much attention to this question and has had occasion to report upon 
it after the survey of two towns with a view to the adoption of measures for 
their sanatory improvement ;—the subject is further elucidated by Mr. Roe, 
who was called upon to make surveys, for the drainage of Derby and Mton. 

In the course of the investigation at Hull, an instance of a consolidated 
collection of all improvement rates, as well as of all general and local taxes, 
was met with, and has been recommended to our attention, as obviating some 
of the inconveniences of a separate and special rate for local improvements, 
and of preventing the vexation and expense incurred by separate collections 
of the different rates for existing works. The advantage of this consolidated 
collection is displayed in the evidence ot Mr. Fox of Scullcoates, 


The evidence recited generally recognizes that principle of legislation to be 
just and acceptable, which has been suggested for lightening the burthens of 
future improvements, by spreading the expense of the outlay over an ex- 
tended period, so that the cost might be repaid within a reasonable time, with 
interest, by an annual rate, or by an addition to the rent, unless where the 
persons interested choose to perform the work themselves under proper regu- 
lations, or where they prefer liqnidating the charge at once. Bot the appli- 
eation of this principle, which would in so many instances do away with ob- 
jections to improvements on the ground of the immediate expense, and which 
would require to be accompanied by securities for the protection of absent 
parties, is a subject demanding further inquiry and consideration, 


Derective VENTILATION 


We have directed our inquiries into the evils attendant on the over crowd- 
ing of dwellings, and on the bad construction and imperfect ventilation of 
houses, and the defective regulations for the width of courts, alleys, and 
strects, causes which are represented as contributing largely to the extension 
of disease. 

The evidence collected exhibils the great benefits derived from the intro- 
duction of ventilation, at an expense comparatively inconsiderable. Dr. 
Arnott explains tbe means which he has devised for that purpose, and which 
he represents to be cheap, simple, and efficient. Mr. Toynbee instances the 
successful application of one of those means to some of the over-crowded 
rooms, occupied both by artisans and by persons of the poorer class in the me- 
tropolis. The evidence of Dr. Rigby, already referred to, shows the import- 
ance of ventilation in rendering successful other means taken to prevent the 
recurrence of severe epidemics in the hospital to which he is attached. Dr. 
(ny furnishes examples of the improvement in the health of workmen, that 
may be anticipated from the introduction of ventilation to all workshops, in 
which large numbers are crowded, or in which processes are carried on in- 
jurious to health. 

Measures of eaternal ventilation, by arrangemenis for the proper width 
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and direction of streets, open an extended field of inquiry. Mr. H. Austin, 
architect, presents an instance where better arrangements of houses now form- 
cd into conrts, alleys, and strects, would secure a superior ventilation and 
afford a good return for the ontlay. 

Builders of the humbler as well as of the higher class of tenements, state 
in their evidence losses incurred, and injuries done to the inliabitants, and to 
the property, by the building of houses at wrong levels, which might have 
been obviated had there becn an authentic survey, with the proper levels laid 
down, to which they could have had access. ‘hese witnesses have attested 
the utility of pre-arranged lines of drainage, as guiding the direction of new 
bnildings, where no other circumstance governs their disposition. 

Mr. Roe, surveyor to the Holborn and Fmsbury Commission of Sewers, 
gives an instance of the evil that has arisen from the want of such a survey 
as the basis for a correct system of drainage, and he has adduced an estimale 
of the large outlay probably requisite to repair the defects thus occasioned. 

With reference to this branch of our inquiry, we have examined cngincers 
and competent witnesses as to the best description of surveys requisite for the 
gradual, efficient, and economical improvement of old districts, and for the 
proper regulation of new districts. We refer especially to the evidence of 
Mr. Butter Williams, Engineer and Professor of Geodesy to the College for 
Civil Engineers at Putney; of Captain Vetch and Captain Dawson, of the 
Royal Engineers; and of the Civil Engineers, Mr. Myluc and Mr. Hawksley. 

We have obtained and appended to this report specimens of surveys upon 
the scale adopied for the survey of towns now in progress under the direction 
of the Board of Ordnance, with some estimates of their cost, made in com- 
pliance with our request, under the direction of Colonel Colby, RW. 

Among the subjects still requiring investigation, are the cffects of manu- 
factories which emit offensive and deleterious efflavia ; and in what manner 
injury to the public arising from these causes, may be diminished or pre- 
vented. 

In the course of our inquiries, evidence has been afforded of the pollution 
of wells, and the increased offensiveness of emanations from sewers caused 
by the infiltration of water passing through contiguous grave-yards. As the 
effects produced upon the public health by the practice of interments in towns 
have not been referred to this commission, and as at the time we entered 
upon our duties that subject was under separate investigation, we have not 
directed our specia} attention to it. 

Among other important topics which we have before us is the subject of 
sanatory regulations for common lodging-houses, and the prevention of the 
filth and over-crowding, which often render them the seats of contagivus 
diseases, a question which also involves local regulations of police. 

Our attention has been invited to the means of giving facilities for provid- 
ing public walks, baths, or other convenient bathing places in the vicinity of 
populons towns, j 

We have especially turned our attention to the means for improving the 
worst, and the most crowded districts, in large towns; a subject of great im- 
portance, and of very great difficulty. H may appear to be a comparatively 
easy task ta provide against the occurrence, in new districts, of the evils 
which at present prevail in parts of old towns; but in the heart, and even in 
the immediate suburbs of towns, not only of ancient, but also of modern date, 
where these evils chiefly abonnd, the value of the property, the intricacy and 
variety of the interests involved, and the occupations and callings of the in- 
habitants, increase ina great degree the difficulty of devising measures whieh 
we may be able with confidence to recommend as effectual, and at the same 
time as capable of enforcement. ln the recommendation of measures caleu- 
lated to have a retrospective effect upon such masses of property, (ihe dis- 
position of which has not hitherto been placed by the legislature under any 
control,) the greatest caution is necessary, lest, while seeking to afford a 
remedy, injustice might be done to the inhabitants or the owners. This snb- 
ject is still engaging our most anxious attention. 

ln order to admit of the recommendation of systematic and comprehensive 
measures, adequate to the magnitude of the subject, many practical details 
are involved, which must be minutely examined and viewed equally in respect 
to accuracy of principle, economy of execution, and adequate provision for 
regulating and dcfraying the necessary expenses. 

We anticipate that it will be necessary to have recourse to the aid of the 
legislature for Jurther enactments, before the improvements so much to be de- 
sired can be fully accomplished ; but at the same time it is our duty to state, 
that in many instances much might be effected, under the existing laws, to 
mitigate, if not to remove, many of the evils which now prevail. 

In presenting this our first report to your Majesty, we are anxious to ex- 
press our opinion that the information already elicited offers the reasonable 
prospect that great improvements may be made to the general benefit of all, 
especially the poorer classes of your Majesty’s subjects. We entertain a 
confident hape that we shall be enabled to snbmit to your Majesty’s recom- 
mendations adapted to carry ont the objeet of your Majesty’s commission 
within as short a period as may be compatible with the consideration due to 
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so important a subject. 
ertivns. 
(Signed) Buccleuch. Richard Owen. 
Lincoln. W. Denison, Capt. Royal Engineers. 


Robert A Slaney. 
George Graham. 
lL. T. De La Beche. 
Lyon Playfair. 

D. B. Reid. 


J. R. Martin. 
James Smith. 
Rubcrt Stephenson. 
iW. Cubitt. 


We purpose giving the Engineering evidence referred to in the report, 
which we shall slightly abridge, and in order to avoid giving both question 
aad answer, we bave condensed the two into one. 


On tHe SuprLY or WATER To Towns. 


Mr. Robert Thom.—\e has paid attention to the mechanical means of 
supplying towns with water for about 30 years. The towns of Greenock, 
Paisley, and Ayr have been supplied with water on his plans and superin- 
tendence. Plans and estimates for the supply of other towns, and of many 
other places, have been given by him, but the duties of his business of cotton 
spinning rendered it impossible for him to superintend the details of execu- 
tion, except in the ease of the Rothesay Spinning Mills, the first of his hy- 
draulie operations on a large seale. 

Mr. Thom explained to the Commissioners the principle of his plan, as 
distinguished from other modes of supplying tawns, as follows: Te imagined 
that, in answer to their question, it was enough to describe generally his own 
plan. The distinguishing features of which were, the obtaining some 
natural basin at a sufficient height, either in itself containing a large supply 
of water, ar into which a great extent of surronnding surface can be drained. 
Thus a reservoir is formed, which he takes care shal] be deep enough to main- 
tain the water at a low temperature, and to prevent the breeding of insects and 
ihe growth of vegetables; and capacious enough to hold at least four months’ 
supply of water. If it be not possible to obtain a large enaugh cxtent of 
drainage surface at one place, ather basins are sought for and form auxiliary 
reservoirs, the waters of which are conducted into the main reservair by 
aqueducts furnished with sluices of a pecularly simple contrivance. To faciti- 
tate the collecting of the water from the surfaces, catch water drains are 
made use of, and advantage, of course, is taken of any rivulet, spring, or 
collection of water which way be accessible. From the main reservoir the 
water is led by an aqueduct to some place near the town, where reservoirs 
can be formed, at such a height that the water from them will rise consider- 
ably above the highest houses. There, two reservoirs, or as I term them, 
regulating basins, are formed, each of them large enough to contain two days’ 
supply of water. From these regulating basins the water is carried into two 
or mure self-cleaning filters, and from the filters into two distributing basins ; 
the regnlating basins, filters, and distributing basins being in juxta-position, 
and so arranged that one of each of thcm may be connccted together to form 
a set of apparatus. Two sets of apparatus are required, that the one may be 
in use while the other is cleaning or repairing. From the distributing basins 
the water is carried through the streets by supply of pipes of iron, placcd in 
such a manner as that the water shall always flow in one direction, entering 
at the higher and wider end and flawing to the lower end; and always kept 
full of the water at high pressure, so that there may be a supply in readiness 
for every emergency. These are the principal features of his plan, but its 
efficiency depends so much on a host of minor details, that he has thought it 
right, in the subjoined note, to describe these more fully. It may be observed 
here, however, that although there is nothing remarkable in collecting sur- 
face water to fill rescrvoirs, and in carrying it from these by aqueducts, pipes, 
&c., for the supply of towns, yet there may be, and often are, in the modes 
of forming these reservoirs and aqueducts, and in the contrivances to ensure 
their permanent working condition, such difference as that while the expense 
of one method shall form a perfect bar to its adoption, another made shall 
recommend itself by its simplicity and economy, and it has been his con- 
stant endcavour to unite simplicity and strenglh, so as to ensure permanent 
durability and prevent fuiure expense. 

In a Ictter Mr. Thom stated, ‘In every case where the distributary basin 
can be placed high cnongh, the pipes in the streets ought to be kept con- 
stantly full, so as to be always ready at a moment’s notice to extinguish 
fires; and the distributary basin shonld be placed high enough to send the 
water ever the tops of the highest houses, by merely putting the hose of a 
fire-engine on one of the fire-plugs, which should be attached to the pipes at 
short distances through all the streets. This I have done in Greenock, Pais- 
ley, and wherever I gave the plans; the advantage is immense; and were it 
properly and generally practised, there would be little need for insurances 
from fire. Provision should also be made for cleaning the strcets, lanes, 
sewers, &c, by the water. When the cholera commenced at Greenock, the 
many dirty streets and lanes in that town were cleansed by a copious supply 
of water sent down from the Shaw’s Water Aqueduct. lence, iu all proba- 
bily, the few deaths which happened there, compared to those at Dundee, 
Dumfries, Musselburgh, and other places similarly low and dirty.” Mr. 
Thom is of opinion that that which was done at Greenock would serve other 
towns, wherever there is head pressure enongh to raise the water over the 
houses, whether that pressure is obtained by gravity or auy power. By the 
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fo this end we are continuing our unremitting eX- gravitating system no additional expense is incurred; but where sleat or any 


other power is uscd to raise the water the expense is very great. lence the 
unwillingness of water companies, who have to maintain a mechanical powcr 
to keep their pipes full at high-pressure. 

It is stated that in the city of Philadelphia a similar arrangement has been 
adopted of keeping the water always on at high pressure ; and that for the 
cleansing of the streets a servant girl will put on the hose in the morning, 
and with this hose sweep the pavement, that once a week a stronger hosc is 
used, and they sweep or cleanse the front of the house up to the highest win- 
dows; and that, on an occasion of fire, they immediately apply the hose, and 
introduce it into the interior of the house, and into the room where the fire 
takes place; is that an arrangement which you believe, from your experience 
at Greenock, is generally practicable ?—It is perfectly practicable, under the 
conditions noticed in my answer to the foregoing query. lt was practised by 
myself on a small scale 30 years ago. 

With respect to the mades of laying the water-pipes for distribution, are 
there any defects eommon, which you think yon have avoided in places where 
you have had occasion to superintend the supplies of watcr? One common 
defect is the permitting the water to flow along the pipes in either direction 
occasionally, thus stirring up the sediment, aud sending a strcam of turbid 
water into the houses. 

Is that error in distribution a fault which might be prevented in very large 
supplies, or only in small towns ?—It may be prevented in all supplies, whe- 
ther for large or small towns, if proper arrangements be made at first. 

With respect to the filtration of water, have you adopted any peculiar 
modes of filtration, to which you can speak as having been snccessful in any 
places where you had the superintendence of the supply ?—-At Greenock, 
Paisley, and Ayr, I erected self-cleaning filters.? 

The cost of this filter was under 6002, and the quantity of pure water pro- 
duced regularly every 24 hours is, on the average, 106,632 cubie feet. The 
expense of a filter, therefore, to give a supply of water of the best quality for 
Samily purposes, to a town of 50,000 inhabitants, may be safely taken at 
800/. From often finding pure spring-water in the moors, where the soil for 
many miles was camposed of peat or moss, l suspected there was some sub- 
stance in the earth which, by combining with the tannin or colouring mat- 
ter, rendered the water pure, and this was proved to my entire satisfaction hy 
a careful inspection of the minerals in the hills above Greenock. I there 
ascertained that the moss water, by towing over or through a particular species 
of lava or trap-rock (amalgoiloid), became fine spring water. Since then, I 
heve used the substance as a substitute for charcoal, with perfect success and 
much economy. A very large proportion of the hills above Grecnock being 
composed of this substance, it may be had at a nominal price. 

The filters are composed of very fine pure sand, mixed with animal char- 
coal for the purpose of decomposing auy vegetable matter with which the 
water may be impregnated. The effect of such a filter, besides decomposing 
vegetable matter, is to rendcr the water clear though previously turhid. 
Animal charcoal is the most powerful agent he knows of. He has contrasted 
its action with that of ordinary charcoal or a mixture of ordinary charcoal 
with other snbstauces, and found it more powerful and to last longer than 
ordinary charcoal—He has used ordinary charcoal with other substances ; 
but finding that it lost its effect soaner than animai charcoal, he discontinued 
its use.—Some kinds will last several years. The sand did not contain any 
other earthy substances; it was clean from the sea-shore, of alightish brown 
colour. The filter only had one stratum of coarse sand, the under part of which 
is gravel, next a fine gravel, and so on finer and finer ta the depth of six or 
seven inches—and after that the fine sand above mentioned. Ile mixed the 
charcoal with the sand.—JJe has a small head of water of only one or two 
feet at most upon the filter; the purest water is prodnced with a small 
pressure.—A filter of 6000 fect area supplies a population approximating to 
40,000 people; bnt it depends much on the previous purity of the water. 
lt would be within bounds by taking half the proportion for a filter of that 
size.—He has no precise data as to the quantity of animal charcaal required 
for a given quantity of water. He uses the charcoal in about the proportion 
of one of charcoal to eight or ten of sand. The same charcoal might be used 
over again, after subjecting it to the purifying process, if it could be sepa- 
rated from the sand. Ile has not the power of separating it from the sand 
when it is used in the proportion stated; and, indeed, it wauld not be worth 
while, as the quantitity is so small and lasts so long. 1 have sometimes used 
chareoal in large layers by itsclf, aud in such cases it might, with economy, 
be reburned and used again. 

In a letter Mr. Thom has stated, “ Where rivnlets or lakes arc not in the 
vicinity, the surface-water alone might, in most cases, be rendered sufticient, 
if artfully and economically diverted into reservoirs by small aqucducts, as at 
Rothesay Mills. The average annnal depth of rain which falls in Great 
Britain is probably above three fect; in the west of Scotland it is greatly 
more; and at Paisley and at Greenock Waterworks, I have ascertained that 
about eight-tenths of the whole has been made available to the reservoirs. 
At Rothesay, where the declivity of the ground is less, and its surface more 
broken and porous, the proportion available is only about six-tenths of what 
falls there. 

lle considers that, by proper econamy, the surface water in the vicinity of 
towns and places may be made available to a greater extent than is commonly 
supposed. 

lle had already stated that, in some cases, eight-tenths, and others only 


1 We shall give a drawing and description of the filter next month,—Editor. 
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six-tenths of what falls may be collected. It is easy, therefore, knowing the 
fall in any given place, and the nature of the surface and subsoil, to calculate 
what quantity a given extent of surface will producc. 

The calculation must depend yery greatly on the substratum of a portion of 
the ground, but more upon the smoothness and declivity of the surface. If 
the surface he smooth aud steep, the water runs off so quickly that little sinks 
into the earth. 

The smaliest town which Mr. Thom has applied machinery to is Camp- 
belltown, of 7000 inhabitants, which was supplied at a cost of about 2,5002. 
When he speaks of a supply, he always means two cubic feet, or about 13 
gallons per diem for every individual of the population. 

Ile is aware that that is very much below the consumption in London, 
hut as a family supply merely, 1 rather think it will be found to exceed that 
of London, 

lle does not at the moment recollect the returns of consumption that have 
heen made from the water-works in London; but he has seen them, and 
heard them explained. Judging from his knowledge of the facts in other 
towns, he should say that the quantities set down were rarely delivered. 
Some years ago, he had the means of ascertaining the quantity supplied to 
Glasgow, and found that it did not amount to 13 gallons for each, and of 
which nearly one-fourth was suffered to run wastc, from the imperfect state 
of their works. In Perth, the quantity snpplied to each individual was only 
8 gallons, In Greenock and Paisley, where the pipes are kept constantly 
full, and there is nothing to prevent the people from using what they please, 
the quantity taken is less than 12 gallons for each. These facts lead me to 
question reports which state the family supply heyond 13 gallons per diem. 
In London, doubtless, the quantity used for watering the streets, for public 
works und the like, must he very great.—At Camphelltown, a family of five 
individuals will be supplied with water for about 1s. 4d. per annum. The 
cost at Ayr for the same quantity is 2s. 2d.; at Paisley it is 2s. 9d. In 
Greenock, l think, it is abont 2s. 6d. Mr. Thom allows in this case 5 per 
cent. on the capital employed; the expense of wear and tear, charge of 
superintendence, and the like, being always included in his estimate. They 
are all high pressure services reaching to the tops of the houses ; having all 
the advantages of being eaabled to put out fires, and supply the cisterns at 
thc tops of houses. Ile allows besides the 5 per ceat. as much as will keep 
the machincry in complete order. In those towns there is an acclivity, a 
hill, which gives a high reservoir, He thinks it would in cases where a 
town is on a dead flat be possible profitably to raise the water by mechanical 
force for application to the several purposes of extinguishing fires, and wash- 
ing streets and houses, and so on. 

The supply of water for the different towns referred to has been from very 
different distances, The cxpense has been increased to a very small extent 
according to the distance. If you go farther from a town, land is generally 
cheaper, and there are fewer interruptions to the operations. The cost of 
making the reservoir is the same, or nearly the same, at whatever distance 
it be. ‘The increase of expense, thereforc, arises from the increased length 
of the aqueduct only, which is a trifling item in the calcnlation for the supply 
ofatown. At Greenock, where the aqueduct passes through rugged aod 
impracticable ground, and was a work of no ordiaary difficulty, the cost of 
it was only ahout 4002. per mile, exclusive vf the price of the land, and it is 
capable of passing a full supply for a city of 500,000 inhabitants. 

Mr. Thom stated his practice in laying down water pipes, and in distrihut- 
ing water for the attainment of the object of keeping the water cool, to be as 
follows :—the situations for thc reservoirs, basins, and filters, being obtained, 
as above described, he procceds to notice some details of practice which are 
pecnliar, and on which part of the success of his plan is dependent. In 
making the aqueducts for conveying the water from one reservoir to another, 
or from the reservoir to the basins, the ordinary practice is to take the most 
direct line between the extremes; crossing valleys by aqueduct bridges or 
embankments, and overcoming the many other difficulties which attend the 
method by equally expensive expedients. Jis method is to wind along the 
slopes, however far it requires to go about, descending only with such a fall 
as will allow the water to flow with a gentle current. lle cndeavours to 
select the course of the aqueduct, so that it may form the main drain of the 
farms, and be a fence between portions which it is advisable to keep sepa- 
yated,—possessing, too, the advantage of affording drinking places for the 
cattle, the aqueduct is, by the farmer, esteemed rather a benefit than other- 
wise, The details of the formation of the reservoirs, embankments, sluices, 
and regulating apparatus, caanot be well understood without illnstrative 
figures. The filter he has described; he then noticed some peculiarities in 
in his manner of laying the service-pipes from the distribting basins. These 
pipes are of iron, and, as has been already noticed, are laid so that the water 
shall always flow along them in one direction, entering at the higher cnd and 
proceeding to the lower end. At the lower end of each range a cleansing 
cock is fixed, which is opencd occasionally to clear out any rust or mud which 
may have accumulated in the pipe, and which, if allowed to remain, would 
of course, deteriorate the quality of the water. The pipes are constantly 
kept full; in addition to the advantages already detailed, as attendant on this, 
he mentions the following :—There is no limit to the quantity that the poorest 
inhabitant may take at all times. There is no risk of turbid water being 
jearried into the houses by the water rushing along empty pipes every time it 
us set on. The pipes arc laid nnderground to a minimum depth of three feet 
under the surface of the pavement; where they can cnnveniently he laid 
deeper it is done; the water is thus kept cooler and of finer quality, and risk 
of injury from frost is avoided. In some cases, in order to afford private 
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hnuses very fine cold water, he sinks an iron cistern to hold abont 20 gallons 
8 or 10 fect below the hottom of their cellar, and snpply it with water by a 
small lead pipe entcring its top. Another small pipe is inserted at about 
four inches above the bottom of the cistern, and carried up to the cellar 
where the water is to be drawn off. Thus, for an expense of about 52, a 
family is supplied with one of the greatest luxuries which can be enjoyed— 
pure sparkling ice-cold water. 

Tor tlic altitude ‘necessary to give, for the supply of houses merely, it is 
enough that the water rises to the top of the highest ; but for security against 
fires, the water should have a pressure sufficient to throw it with great force 
over the highest house. At Greenock, there is a pressure of 250 feet, which 
is 150 feet above the surface level of the highest street. 

Snpposing there was a dead level, and it was wished to send the water to 
such a height as to extinguish fire in houses, there should not be less than 
20 feet head above the house; less might do, but more is better. 

Mr. Thom explained the cause of an accident which occnrred at Greenock— 
u An ill-constructed emhankment gave way, and by the torrent of water let 
loose, 40 lives were lost, and damage dane to property to the extent of 60007. 
or 70002. In this embankment the face next the water was very steep, and 
no care had been taked to made it impcervions to water or vermin ; the con- 
sequence was, that moles and water mice had perforated it like a riddle, 
during the drought in search of water ; and when the flood came and raised 
the water above these holes, it rusbed through them with such force as to 
sweep away the embankment to its hase in a few minutes.” 

Mr. Thom concluded his evidence by observing—* 1 may repeat, that Lam 
clearly of opinion that no town nught to be considered fully supplied with 
water, unless the pipes are kept constantly full, and arrangements made by 
which a powerful force of water can be taken from them at a moment's 
notice, to extinguish fire in any part of the town, high or low. But this, I 
fear will he fouad impracticable without the assistance of Govcrnment and 
the Legislature. So powerful arc many of the present water companies, 80 
strong the chain of interest which binds them together, and so large is the 
capital sunk in the present imperfect works, which the improved system 
would supersede, that ] despair of cver sceing certain towns properly supplied 
with wholesome water, uoless the powerful aid of Goverument and the Legis- 
laturc are bronght to bear down their selfish opposition, And it were clearly 
better, even to impose a local tax tu compensate such companies, than that 
the health and comfort of the community should continue longer to suffer 
by withholding from them the first necessary of life—a copious supply of 


pure water.” 
To be continued. 


ON THE CAUSES OF THK GENERAL FAILURE OF CANALS 
IN AMERICA” 


By W. R. Casey, Civil Mngincer, 


Iv is obvious that some inherent defect must exist in American eanals gene- 
rally tohave brought about the present deplorable results. lt is true that 
nearly all these works have been constructed by the governments of the dif- 
ferent States and Provinces, and under all the well known disadvantages of 
that system; and, we might argue with some reason, thatin the hands of 
private companies they would have been more efficiently as well as more 
cheaply completed, owing to the superior sagacity, integrity and skill of the 
directors and engineers of works carried on by private enterprise. Thus it is 
nb uncommon thing to see a president, board of directors and engineer at the 
head of a small private work, costing two or three hundred thousand dollars, 
in every respeet—character, skill and wealth—incomparably above the go- 
vernment commissioners, boards of works and their engineers, entrusted wi th 
the disposal of millions. But admitting all this, it would merely show that 
the cust of the works had been too great, while in practice we find, that be- 
sides this pbyions disadvantage, they labour under the still greater vne of 
having—practically speaking—no income, as in the case of the Chenango 
canal, which has a gross income of about 13,000 dollars, on a cost of 24 
millions. 

The only canals which now yield a surplus are the Erie and Ohio canals, 
owned by the States of New York and Ohio, and the Delaware, and Hudson, 
and Schuylkill canals, owned by private companies in New York and Penn- 
sylvania.t The Larchine canal in Canada was productive, but being now in 
the hands of a “ board of works,” is not likely to remain so much longer. 
Tts “ enlargement” has been already commenced. Volumes would not convey 
to the citizens of New York all which that single word conjures up. 

Had the Eric and Ohio canals been left to thcir own resources their stoch 
would never have been at par. The former received six millions from tolls 
during the first four years of its existence—nearly its entire cost—and the 
comptroller shows, doe. 40, p. 45, 1844, that, charging and allowing interest, 
the balance is 4,179,29] dollars 46 against the canal—omitting, of course, 


* This article originally appeared in the “ American Railroad Journal.” 
+ The canal round the falls of the Ohio is of course omitted. 
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the enormous sums spent on the enlargement. The canals of Ohio have 
been, and continue to be supported hy direct taxation, and that alternative 
has become necessary here for a few years at least. ‘The two private canals 
above alluded to lead to the anthracite region of Pennsylvania; one, the 
Schuylkill canal Aas made immense dividends, but the stock has fallen greatly, 
and the toll has heen reduced to three mills per ton per mile; the other is 
successful, 

The Erie canal, though conferring considerable benefits on the country, lias 
also exerted a powerful influence in a contrary direction, and for five months of 
each of the last four years it has heen complained of—each succeeding year more 
Litterly—as au intolerable nuisance, injuring alike the western producer and 
eastern consumer by its hideous monopoly. Canals intended for the coal 
trade are comparatively little affected by the long winters of New York and 
northern Pennsylvania; but, canals drawing their main income from the 
country through which they pass, and, still more so, those depending on the 
trade of the lakes, have their usefulness greatly impaired by being closed 
during the winter months. ‘This objection is insuperable, becomes stronger 
every year, and will, in my opinion, prevent the undertaking of any more 
canals in the country, north of Philadelphia at least. 

Again, the grasping spirit in which many canals have been projected has 
been ruinous to their prospects for any reasonable period. The enlarged 
Erie and the Brobdignag canals of Canada were each to bear to the occan 
the trade of the west; the Lehigh and Schuylkill canals were each to fur- 
nish the avenue for the coal trade of the conntry. But we find the coal as 
well as the western trade flowing through numerous channels already, and 
many more will soon be added. In England, canals are generally successful, 
but though doing an immense business they are very small. some of the most 
important having locks only eight or ten feet wide. Again, the capital in- 
vested in all the private canals in the kingdom is only 5,775,000/. sterling, 
abont ihe sum expended on eanals in New York, little more than the eost of 
the canals of Pennsylvania, and about twice the probable cost of the eanals 
of Canada, What a contrast between the views of those investing their own 
money, and the conduct of those who expend ithe money of the public! 
Eighteen millions of people, with wealth, industry and enterprize unparalleled 
in the annals of mankind, expend in fitty or sixty years about thirty-four 
millions of dollars: six millions in Pennsylvania, New York and Canada, 
with wealth comparatively nominal, contrive to lay out about sixty millions 
of dollars in one fourth the time. The capacity‘of these little English canals 
is immense, their cost and management comparatively slight and easy. 

A boat will carry about 30 tons, and as onc of the old single lucks of the 
Erie canal passes 116 boats in 15 hours, a lock little more than half the width 
will feasily pass 200 boats per 24 hours, and is abundantly alequate to the 
trade of any cana! likely to exist in this country. ‘The Eoglish canals, with 
a small amount invested in their construetion, accommodate an immense 
traflic, and are as valuable to their proprieturs as they are useful and honar- 
able to the country. Here the reverse is generally the case. For example, 
the Genesee valley canal will cost about 60,000 dollars per mile, the cost of 
the Lowell railway, ihe best in America; the income of the former is esti- 
mated by its friends at one-half of one per eent. per annum, the actual in- 
come of the latter is 15 per eent. Again, one mile of the Cornwall canal 
in Canada cost as much as fiftcen miles of the Champlain and St. Lawrence 
railway, with cars, engines, buildings and wharfs, and it will be fortunate if 
the income from the twelve miles of canal equal half the revenue of the rail- 
way. ‘The two private railways are adapted ta the business of their respec- 
tive localities ; viewed in this light, the two government canals are monstro- 
sities of the first order.’ 

The Ohio eanal is well worthy of the most serious attention. This work is 
above 300 miles long, is without a rival, cost only 4,000,000 dollars, traverses 
the heart ofa superb country containing two millions of inhabitants, and 
connects the two greatest chains of inland navigation on the face of the globe 
—the Ohio with the lakes. Yet the gross income last year was only 322,754 
dollars, 82, yielding, according to the commissioners, ‘‘44 per cent. on the 
cost of the canal.” Lad not this canal been constructed at the moderate eost 
of 13,000 dollars per mile, it must have heen supported hy taxation, as is now 
the case with the other canals of tbat State, for some of which money has 
been borrowed within a few years at7 per cent.! though thelr sources of in- 
come are far inferior to those of the Ohio canal, which, in fact, ranks next to 
the Erie canal, Ten years’ experience on this canal demonstrate, in a man- 
ner admitting of no cavil, that the wealthy and—for America—populous re- 
gion of Ohio barely supports one of the eheapest, if not the very cheapest 
canal in the country. The Erie canal has been a eomplete “ignis fatuus” to 
the other States, having been paraded befure the country as a work which 
had cleared its prime cost, when in fact it was tn arrears for interest. The 
singular advantages of the position of the Erie eanal, its heavy grants and 
peculiar privileges render it a dangerous, a ruinous precedent. 

The railways of the United States were undertaken, principally by indivi- 
duals, after the canals, and though nearly one hundred millions of dollars 
have been invested in them, they yicld about five per cent. The railways of 
England—the most extraordinary works the world has yet scen, and exclu- 
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sively the results of private enterprize—have been constructed within fifteen 
years, at the enormous cost of 52,000,000/,, and yield a fair return on the 
capital. lt is obvious, therefore, that their sources of income differ materially 
from those of canals—in other words, that, though both may succeed, a rail- 
way may flourish where a canal cannot exist. For example, the Middlesex 
canal has been abandoned, and its place supplied by the Lowell railway. 

The trade of the canal between Liverpool and Manchester has increased 
since the opening of the railway between those points. When the population 
and trade of this country shall approach those of England, it is not impossi- 
ble that canals of reasonable dimensions, cheaply canstructed, may succeed 
in some of the more southern States. 

The public are just beginning to appreciate the losses sustained by the five 
months’ annual sleep of the canals, and the papers from Boston to Detroit 
have, during the past winter, teemed with invectives against the law of New 
York which actually denies to the farmer that which the State of Maryland 
accords to the slave—the right to send his produce to market in any way lie 
pleases—by turnpike, railroad or steamboat. Bu‘ not only do the canals fur- 
nish a tedious route during a little more than half the year, but that very 
circumstance tends to raise the cost of that inferior accommodation, for the 
cost of maintalng them would be nearly the same were they open throughout 
the year, and the income would be greater ; the same capital and annual ex- 
penditure would yield double the income. 

The advantages of the Erie canal in a military point of view have been 
painfully dwelt on. Yet it can never be more than a very humble auxiliary 
of the private railways from Albany to Buffalo during the summer months, 
its opening being too late and its closing too early to render it of any value 
at the most important moments—the commencement and closing of a cam- 
paign. More than this, these very works have been built in spite of the 
canal interest which is still an incubus on the spirit of honest enterprise. 
Again, the Rideau canal is a truly military work, yet a railway from Mon- 
treal to Kingston, at a cost of four millions of dollars, would, in the event of 
war, Save More than this sum annually, and would render that portion of the 
province impregnable to any force likely to be brought against it. It would 
also clear expenses, and three or four per cent. even now. So with regard to 
Bullalo, a force overwhelming from its numbers could be collected there in a 
few days. During the late insurrections in Canada the £40,000 sterling, in- 
vested by a few individuals in the Champlain and St. Lawrence railway, 
contributed materially to the defence of the province, while the millions 
spent on the Imperial and Colonial canals were absolutely useless. In case 
of a protracted contest the canals would of course come into play to some 
extent. È 

The main “ causes ol the general failure of the canals” of this country may 
be ascribed to their being closed nearly half the year; to the smal! amount 
of business their peculiar accommodation enables ihem to command ina 
thinly settled country ; to their low rate of speed, and to their—with few ex- 
ceptions—great cost. Whether these objections are likely to be overcame to 
any extent worthy of notice, the reader must decide for himself. For my 
own part, E doubt whether the eanals, from the St. Lawrence to the Missis- 
sippi will, ten years hencc, have yielded one per cent. on the capital invested 
in their construction ; and omitting the Erie, Ohio and the two private canals 
referred to above, } do not believe the others will, during that time, clear 
repairs and renewals: in other words, that thcir failure will be complete and 
in some cases Jead to their abandonment. 

Sinee the above was written, I have seen the report of the canal committee 
to the senate, doc. 98, 1844, which, with that devotion to principle, so promi- 
nent a trait in the American politician, according to de Tocqueville, is very 
severe on those projects which have become deeidedly unpopular—the lateral 
canals and the enlargement—but says not a word of a vastly greater evil, the 
canal monopoly. The arguments against any further expenditures are part 
of those used by others, myself among the rest, some years since, when 20 
of the present debt of twenty-eight millions might have been saved. There 
is, however, a gaod illustration on page 15, where, speaking of the Chenango 
canal, it is said—‘‘ Thus it is seen, it would have been cheaper for the State 
to have made a road and hired teamsters at expensive rates to transport the 
produce of that country in ordinary wagons; and the community would have 
had the free usc of the road for common purposes.” : 

I made a similar calculation some years since. The expeuses and interest 
on the cost of the Cornwall eanal, twelve miles long, will be 8,000 dollars per 
mile, and we will assume that it will clear 1,900 dollars per mile per annum 
besides paying repairs and rencwals—of which there is little probability. 
Then two years’ interest or 16,000 dollars per mile, will build and equip a good 
railway, and three months’ interest, or 2,000 dollars per mile will clear aë? the 
expenses of several times the total down as well as up-freight of the St. Law- 
rence, and of ten times the present number of passengers. lo other wordem 
the entire trade and travel in both directions would Le free, and the province 
would save 5,00 dollars per mile per annum, or t0,000 dollars on twelve miles 
of canal. The interest on tbe actual cost of the Cornwall canal, and on the 
estimated cost of the short canals round the rapids above, would pay all the 
xp nses of a continuous railway carrying more freight and passengers than 
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will probably be found on that route twenty years hence: that fis, the mere 
interest on the cost of the canals would pay for free travel and transporta- 
tion on a railway. 

New York, May, 1844. 


REGISTER OF NEW PATENTS. 


(Under this head we propose giving abstracts of tbe specifications of all tbe most im- 
portant patents as they are enrolled. If any additional information be required as to any 
patent, the same may be obtained by applying to Mr. LAXTON at the Offica of thia 
JOURNAL.) 


t COATING METALS WITH PAPER, &c. 


BENJAMIN Cook, jun.. of Birmingham, for “his invention of certain iniprove- 
ments in coating or covering the surfaces of metals of various forms, and of apply- 
ing the same to a voriety of useful purposes.”—Granted December 18, 1843 ; 
Enrolled June 18, 1844. 


This invention consists in applying the same principles descrihed in a 
former patent, dated May 23, 1842, to other purposes than those then eon- 
templated, which eonsisted in covering the post or pillars of bedsteads made 
of metallie tubes, with paper, papier mâché, pasteboard. or such like material, 
and japanning or painting the same. For this purpose the inventor takes a 
thin sheet of metal of the form, or nearly so, of the article to be produeed, 
and then covering it with several layers of paper, or paper pulp, as adopted 
in making articles of papier mâché, the articles are afterwards japanned or 
painted. 


IMPROVEMENTS IN CALCINING METALS. 


Lpwarp Bunn, of Hafod Capper Works, near the town ot Swansea, in the 
county of Glamorgan, copper merchant, and Wit11am Morcan, of the same 
place, refiner of copper, for “ Improvements in the treating and reducing of cop- 
per ores, and in the construction of furnaces for heating such ores. part of whick 
improvements are applicable to other ores ’™—Granted Dec. 28th, 1843; Enrulled 
June 28th, 1844. 

These improvements consist in the use or application of heated air to the 
furnaces employed in roasting, melting, and calcining orcs, and also in the 
peculiar construction of furnaces for effecting the same. 

The mode of introducing heated air into the melting and other furnaces 
employed in the smelting of copper ore will be seen by the annexed wood en- 
graying, Fig. 1, which shaws,a longitudinal section of a melting furnace, in 
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which « is the fireplace, 6 shows one of the air flues, there being several of 
them, scparated from the fire and from each other by fire bricks. These flues 
commence at the back of the fireplace, and run in a vertical direction at the 
back of the fire and over the top, parallel to each other until ihey come to, 
or near the centre of the fireplace as at b’, at which place they branch off to 
the right and left, and down cach side of the furnace, and communicate with 
each end of a flue formed in the bridge, c, this flue is provided with a number 
of outlets or openings at the top, of about 5 imehes in length and one inch 
wide, and also a number of similar openings at the inside of the bridge lead- 
ing into the furnace and just above the melted ore, the flues at the top of the 
bridge being for the purpose of supplying heated air to complete the combus- 
tion of the gases evolved from the fuel previously to entering the furnace ; the 
second sct of holes which are made in the inside of the bridge are for the 
purpose of allowing a current of heated air to pass over the surface uf the 
melted mass under process, whereby a more perfect oxidization of the ore is 
obtained, which may be regulated according to the quantity and Jength of 
time the air is admitted, the supply heing varied by a sliding door. 

Another part of this invention has reference toa peculiar mode of con- 
structing calcining furnaces, and consists of making a double furnace, both 
of which are heated by one fire; Fig. 2 is also a longitudinal or sectional 
elevation, which, together with the following description, will be sufficient to 
‘illustrate its principle; a is the fireplace, and b b’ the air flues, arranged in a 
similar manner to those above described ; e ¢ is the upper or calcining fur- 
nace, Which is divtded from the lower by a fire brick partition supported upon 
arches, tbis partition has 36 holes through it, each being about 7 inches 
square ; on each side of the furnace there are 12 sliding valves, each of which 
is made to cover or stop three of the holes. The charge of copper orc to be 
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subjected to the process of caleination is placed upon the partition in the 
upper compartment, and subjected to the beat of the fire, whieh passes over 
the ore and down a ilue or flues at the opposite end vt the furnace, and 
through the lower compartment in the dircetion of the bridge, at which place 
it escapes through two flues leading to the chimney. When the charge ts in 
a fit state itcan be run into the lower compartment by withdrawing the 
valves, and another charge pul upon the floor of the upper compartment, and 
in this manner the process can be continued until the lower compartment is 
nearly full, after which the metal can be tapped and run into water or moulds 
made in sand as will he understood. 

The last part of the invention relates to a made of constructing furnaces 
with iron bottoms; in earrying out this part of the invention, the patentee 
commenees by forming an excavation the extreme size of the furnace and 
several feet deep: a wall is then built within the excavation and to a proper 
height, a number of cast iron plates are laid upon the wall and are joined 
together, the joints being made either by using clay, or by the application of 
a thin strip of metal laid upon the joint formed Ly two plates coming toge- 
ther. In order to form the bed of the furnace the cast iron battom is to be 
eovered with sand to a depth of about 15 inches, this sand is then to be sub- 
jected to the heal of the furnace and melted, and then left to cool, after that 
there is another thickness vf sand of about 5 inches laid upon the other which 
is subjected to the same process, which completes the formation of the bed 
of the furnace, with the exception that it will be desirable to give ita small 
charge of eopper ore in order to season it. And in order to keep the iron 
plates eco) the inventor causes a very strong eurrent of cold atr to be con- 
tinnally passing underneath and in contact with the iron plates. 

‘The claiins are—Ist, the application of air, heated before it enters the fur- 
nace, where ore is being roasted or calcined, by causing the air to pass in 
contact with the furnace or flues. 2nd, the calcining of copper or other ore 
in reverberatory furnaces, arranged in such manner as to be heated by flues 
formed in the bridge or other part of the furnace. 3rd, the mode of con- 
structing calcining furnaces divided into two compartments, the upper one 
being heated by the fire, and the lower one by heated ore passing from the 
upper to the lower compartment. Lastly, the made of eonstrueting the bot- 
toms of ore furnaces in such a manner that}ihey may be kept cool by air or 
other fluid. 


INPROVED SHEARS, 


Tnomas Murrey GLADSTONE, of Swan Garden Iran Works, Wolverhampton, 
Iron master, lor “ certain Improvements in machines for cutting or shearing iron 
and other metals, which improvements are applicable to other like purposes, — 
Granted Dec. 28, 1843; Enrolled June 28, 1844. 

This invention consists principally in the peeuliar construction of the shears, 
as will be seen by the accompanying drawings and the following description ; 
fig. 1 being an end view of a duuble cutting machine, and fig. 2 an clevation of 


Fig.l. 


one side thereof; a is the foundation plate, and 4 a standard cast upon it, c 
and d are also two standards, dovetailed into the foundation plate and secured 
to the same by means of bolts, e is the shear, the form of which will be seen 
in lig. 2 partly shown in dotted lines; this shear moves upon an axis f, which 
axis is supported by the standards b and d ; g isa projecting arm of the shear, 
to the end of whieh is attached one end of a connecting rod /, the opposite 
end being altaehed 10 some moving power ; ¿is a piece of metal attached to 
the shear and forms part thereof; X and ¿are two steel cutters, the former 
being fixed to the piece 2, and the latter to the standard e. 

In cutting or shearing a plate of iron, the plate is inserted at the front of 
the machine, and the strip of metal cut off, instead of curling up as usual, is 
kept down and straight by that part of the shear marked ê coming upon it ; 
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and when Lbe same is cut off it falls between the standards ¢ and b, and upon 
an inelined plane m. 


There is also another pair of stcel cutters ane of which 1s attached to that 
part of the shear marked 0 in fig. 2, the uther eutter being fixed to the inner 
face of the standard b; these eutters are intended to eut up the strips of 
metal Into picees of any desired length, which may be regulated by the 
sliding stop p, whieh is made to fit upon a bar p’, fixed to the side of the 
machine, the strips of metal to be cut up bemg inserted inta the machine 
crossways. 


A NEW PIGMENB OR PAINT. 


Henry Bessemer, of Baster House, St. Paneras, Lundon, Engineer, for 
“al new pigment or paint, and the method of preparing the same, part of which 
method is also applicable to the preparing and treating of oils, turpentine, varnish, 
and gold size, when employed to fix metallic powders and metal leaf, or as a means 
of protectingSthe same.’’—Granted Jan. 13, 1844; Enrolled July 12, 18. 

This invention, which relates to a new pigment or paint, consists of certain 
mixtures of metallie powder (known by the name of bronze powder,) with 
gum, &c.; the treatment, as described in the specification, is as follows :— 
Having provided 8 lb. of gum copal, the same is tu be put into a capper vessel 
and placed over a fire, the heat of which is to be of such intensity as to fuse 
the same in about 20 minutes, in the mean time boil in another vessel about 
2} gals. of drying linseed ot], and when the gum is in a state of fusion the oil 
must be added in small quantities, keeping the whole well stirred during the 
time uf pouring it in; this mixture is then to be boiled for an hour, during 
which time the impurities as they rise to the surface are to be occasionally 
taken uff, the operation having proceeded thus far, the mixture is ta be left 
to cool down to about 50° Fah , after which 25 gals. of turpentine heated to 
150° is to be added gradually, the whole Leing well mixed together; after 
which one gallon dry measure of slaked lime must be added, and the whole 
well incorporated together, when it may be allowed to stand for 3 or + 
days. The mixture may then be drawn off (the lime forming a sediment at 
the bottom); when the same is snfficiently cleared, it will be ready to mix 
with the bronze powder. whieh should be of a very fine and brilliant quality ; 
for which the inventor claims the new pigment or paint, when made af bright 
metallic powder mixed with purified gums, oils, &c., in such manner as to 
form a painting fluid; also, the method of preparing a tluid for the purpose 
of mixing with a bronze powder in such manner as to form a pigment, tage- 
ther with the method of preparing and treating oils, turpentine, varnish, &c., 
for the purpose deseribed, 


—— 


FIRE PROOF ROOF. 


Tuomas Grimsuey, of Oxfurd, Seulptor, for ‘a new method of constructing 
a self-supporting fire-proof roof and other parts of buildings, with bricks and tiles 
formed from an improved machine.” —Granted May 14, 1814; Enrolled July 13, 
1844. 

This invention consists in the construction of roofs and other parts of 
buildings, in sueh manner as ta render the same self-supporting, and also fire 
proof, and consists in constructing or ereeting upon the sile walls, at a con- 
venient distance from eaeh other, arehes eomposed of blocks of bricks, which 
blocks are made in moulds of a form suitable for the purpose for which they 
are intended, each block or brick being made with a tennan or projection at 
one end, and a mortice or groove at the other, in sueh manner as to fit within 
and bind caeh other together, and thereby forma self-supporting roof; 
the eonstruetion of which is as follows, fig. 1, shows a section of a portion of 
onc of the side walls with the raof and one of the arches, a is the side wall, 
b oneof the brick blocks made with a corbel head or other device, from which 
the arch springs ; on the top of this block, which is firmly cemented within 
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the side wall. there is a tepnon ar projection shown in dotted tines, whieh fits 
into a mortice or recess formed in the under side of the seeond block e, another 


block d is fitted npon the sceond block in like manner to the other; behind 
this block there fis a block e. whieh forms part of the cornice, and is mace 
with a projection on the onder side whieh fits into a recess made in the side 
wall a, the block which is of larger dimensions than the others, and forms 
the gutter, is also fitted to them in the same manner as above described, and 


Fig, 4. 


Fig. 3. Fig. 1. 

so on with the remainder of the blocks, all of which are firmly cemented tu- 
gether; upon the ends of each of the Lloeks e and g, there is a tennon which 
fit Into grooves formed in the adjoining bloek, so that the whole forms one 
solid and compact mass. Fig. 2 shows a seetional plan of one of the blocks 
forming the arch, ¢ being a grouve formed on cach side of the block Tor re- 
ceiving the tiles, an enlarged view of which is shawn at fig. 3, and the mode 
of fitting together at fig. 4, whieh is a side view of a portion of the wall and 
roof, « being the end, and b the next ar adjoining arch, as described in fig. 1, 
one-half of each tile is made with a tennon or projection, which fits into a 
groove formed in the other half of the tile adjoining it, as will be seeo by 
inspeetion. lt will be evident that a roof constructed as above may be covered 
with any deseriptioa of tile or covering, and when the same is to be under- 
drawn, the blocks as shown at fig. 2, may have another groove as shown in 
dotted lines for the purpose of receiving the ends of the timbers to which the 
laths are nailed. 

The specification also shows a mode of constructing ornamental ehinmey 
pot, &e., upon the same prmeiple, and lastly, in a mode of forming the clay 
for the blocks, whieh consists of a rectangular or oblong box with moveable 
sides; a frame 1s made to fit the exterior of the box, having a eertain number 
of wires extending or stretched across if, eveh side of the box having slots 
cut in it to reecive the wires. Thus when the box has been filled and tightly 
rammed with elay, the same may be divided into blocks by foremg the wires 
attached to the external frame through the elay, the sides of the box may 


then be removed, and the blocks of clay taken out for drying as is well un- 
derstood, 


FIRE EXTINGUISHER. 


CHARLES CAMERON, of Liverpool, Chemist, fur * Improvements incatingnish« 
ing fires in buildings. '—Granted Jan. 16, 184+; Mnralled July 16, 1844. 

This invention consists in the application of an ineombustible substanee in 
combination with water for the purpose above stated, the substanees employed 
by the inventor are whiting or chalk, or, in place of thesc, alaniinous clay 
such as white clay, hlne clay, or red elay may be employed. In carrying out 
this invention, the patentee proposes that every fire engine should be provided 
with a tub or vessel eapable of holling 100 gallons of water; this vessel is ta 
be divided, by means of a perforated metal plate or other suitable partition, 
into two compartments, a small one and a large one. 

In case of fire, the inventar proceeds as follaws: the engine haying arrived 
and being provided with a quantity of the ineombustible substance before 
mentioned, which may be in a dry or damp state, but previously pulverized, 
the same is to Le put into the large compartment of the vessel, which is to be 
placed at one end of the engine, and to which compartment js to be connected 
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the supply pipe from the street mains or other source, the suction pipe of the 
engine being connected with the small compartment ; the engine is then to 
be set to work, and during the time af working the substance in the large 
compartment is to be kept constantly agitated, by means of a broom or other 
instrument so as to keep the particles in suspension, and thereby form muddy 
water, which, the inventor observes, 1s well known to be better for extinguish- 
ing fires than clean water ; for which he claims the materials above described, 
aud the manner of forming them into muddy water of any degree of thick- 
ness that may be required, for smothering or extinguishing fires; also claims 
the application of the vessel above described, divided into two compartments. 


MACHINERY FOR SAWING WOOD. 


Beasamin Cuuverton, of Pratt{Strect, Camden Town, Sculptor in Ivory, 
fur ‘‘ Improvements in machinery for cutting wood and other materials.’’—Granted 
Jan. 16, 1844; Mnrolled July 16, 1844, 

This invention is for certain improvements in machinery for sawing, cut- 
ting, and slicing wood and other materials, and consists, in the first place, in 
arrangiag certain parts of the machinery of the saw-mill in such manner as 
to avoid the concussion or vibration to which the frame for holding the saws 
is subjected ; and also in getting rid of the obliqne strain to which such 
frames, of the present construction, are liable, in consequence of one end of 
the connecting rod being attached to the crank and the other,end immediately 
to one end of the saw frame. This important improvement is effected by 
the application of an intermediate spring connecting rod as follows. Below 
the frame which contains the saws 1s}placed the crank shaft, and to the crank 
1s attached one end of the connecting rod, the other end being fixed to a cross 
head, the one end of the intermediate connecting rod (which consists of two 
bars of iron slighly bent or curved inward so as to approach each other in the 
middle,) is then connected to the cross-lead, and the other to the lower end 
of the saw frame, by means of ball and socket joints, a space being left be- 
tween the ball and socket of cach joint which is filled tightly with some clas- 
tic material, such, for inslance, as the material which Brockedon makes his 
stappers for bottles, thereby cutting off all hard and unyielding metallic con- 
nection between the crank and the saw frame. 

The second improvement consist in certain arrangements for avoiding the 
shaking and agitation caused by the unbalanced centrifugal force ol the fly 
wheel, caused by the present practice of weighting one side of the same to 
act as a counterpoise to the saw frame. This is said to be effected by sus- 
pending the frame through the medium of springs of any description, or 
through the medium of elastic flnids such as gas or steam ; tle same is also 
shown as being accomplished by placing the cylinder of a working steam 
engine immediately above the saw frame with a single acting piston, and the 
fy wheel at the bottom and connected in the manner above described ; but 
where itis required to have a double acting piston (we presume this means 
the steam acting on both sides of the piston,) the difference of resistance in 
the up and down stroke of the saw frame ts equalized by wire-drawing? the 
steam through the slide valve on one side of the piston. 

The third improvement consists in sawing or cutting several thicknesses of 
veneers at the same time, by arranging in one frame and parallel to cach 
other a series of saws, at such a distance from each other as to allow of the 
thickness of the “ saw rerf” and the intended thickuess of the veneers to be 
cut. , 

Another improvement consists in making the tecth of sawsdescribed in the 
specification considerably deeper than hitherto practised, so as to allow of 
the sawdust constantly to pass away from the bottom of such spaces, and 
between the saw and vencers as they are separated from the block of wood 
they are being cut from. 


A CAMERA OBSCURA COPYING MACHINE. 


Wiuuiam Eowarn Newrox, of 66, Chancery Lane, London, Civil Engineer, 
for “ Improvencnts in machinery or apparatus for facilitating and copying of 
desigus, drawings, and etchings of all kinds, either of the original size or upon an 
enlarged or reduced scale.’—Granted Jan. 16, 1844; Enrolled July 16, 1844. 


This invention is said to consist ina new application of the eamera obscura, 
in the construction of which it will be necessary that the frame containing the 
eamera obscura have a vertical movement, so as to be raised or lowered in 
order to adjust the focus, and that the frame containing the design to be 
copied should have a backward and forward and also a vertical and horizon- 
tal movement, and lastly, that part ot the apparatus containing the lens 
should be capable of being ratsed or lowered ; the annexed engraving, which 
is an clevation of one side of the machine, will suffice to give our readers a 
clear idea of the invention. @ a shows the framework of the machine, which 
is abont 9 feet high, this frame supports a horizontal frame b, which is sus- 
pended by cords and weights ec, in such manner as to be capable of being 
raised and lowered at pleasure; at d there are two standards, supporting a 
plate of glass d’ placed at an angle, e e is also another rectangular frame sup- 
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rting a frame ff, which has a movement in the direction from e to e, this 
ame is made with a feather or projection on the inside, which slides within 
a groove formed in another frame marked g g, which frame moves in an op- 


posite direction to the frame f f, or at right angles to it; this frame, g g, also 
carries a plate of glass ?, upon which the design to be copied is placed; the 
object of these moveable frames is to bring the various parts of the subject or 
design immediately below the rays of light which pass through the plate of 
glass in the manner shown by dotted lines, and also through a double convex 
lens fixed within a sliding tube supported by the cross frame A h, which frame 
can also be raised and lowered by weights attached to ropes passing over 
pullies, or by other mechanical means; the tnbe containing the Jens is also 
capable of being adjusted by means of a rack and pinion, for the purpose of 
regulating the distance with greater nicety. 

It will therefore be seen that the design to be copied must be on var- 
nished or transparent paper, which on being placed upon the plate of glass #, 
the image or a portion of ttie image will be thrown upon the table & X, upon 
which there is a sheet of paper which receives the image of the design to be 
copied, the part surrounding the table being kept perfectly dark, so as to ex- 
clude all light but that which passes through the lens. 

This machine may also be employed for copying designs drawn upon ordi- 
nary paper by making the frames which receive the designs capable of moving 
in such a manner that the design can be placed ina vertical position opposite 
a prism, and thereby made to pass through a lens, by which means the design 
can be altered to any size at pleasure. Tbe specification also describes angther 
machine constructed npon the same principles, the arrangement of some af 
the parts being somewhat altered, so as to admit tbe light at the side, tbe 
foregoing machine admits the light at the top. 


OVERLAND COMMUNICATION WITH INDIA. 
(With an Engraving, Plate X11.) 


In the February number for the present year we directed the atten- 
tion of our readers to the several plans for a ship canal from the Red 
Sea to the Mediterranean, when we gave a plan of the proposed 
roules, and ample details as to the various projects proposed. Since 
that period onr interest in the communication with India remains un- 
diminished, and we with pleasure avail ourselves of Mr. Galloway’s 
observations on the line of railway suggested between Suez and Cairo. 
One thing is evident, we must by all means draw closer the ties 
between England and India, did no commercial motives actuate us, 
the fact avowed by Sir Robert Peel, in his celebrated speech on the 
Budget, of the ultimate convection between the finances of England 
and India, renders this measure imperative, We have, too, the vast 
responsibility of the administration of one hundred and fifty millions 
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of people, requiring the constant and immediate attention of the home 
anthorities. So lar as to the necessity of future progress; when, 
however, we look to the benefits accruing from past measures, we see 
every encouragement for perseverance. No one we should think is 
prepared to exchange the present rapid transit of letters, despatches, 
and passengers to Bombay and Calcutta for the uncertain and tedicus 
route by the Cape, though inconveniences attendant on the present 
overland route oppose considerable obstacles to its use by ladies and 
children, who are compelled for comfort to go round by the Cape. 
By accelerating the translt through Egypt, we shall obviate much of 
this inconvenience complained of, and we shall gain abont a day in 
our communications. By the activity and enterprise of the Egyptian 
Overland Transit Company and of Mr. Waghorn, and in consequence 
of the competition in which they were engaged, the present means of 
transport in Egypt have been made to produce their greatest effect ; 
but it is evident that even with improved roads, camels, horses, and 
asses, labouring under a tropical climate, and in a district where there 
is not a drop of water, cannot put forth the energy they could in this 
country. As toa ship canal, it is very evident that whatever facili- 
ties it might afford to trade it could do very little in accelerating mails 
and passengers. Only one means is available for doing that, and it is 
a railway, which will give increased speed, saving in time, greater 
comfort, and less expense, so as to enhance the advantages presented 
by the overland route, and bring a greater number of travellers. To 
the home Government then, the East India Company, the commercial 
body, to travellers, and to the Inda-English community, the saving of 
evena few hours would be of great importance, but « plan so replete 
with advantages as that of the Suez Railway demands on all hands the 
most carnest attention. 

The nature of the Suez desert is pretty well known from the de- 
scriptions of Iudo-English travellers. It is in general composed of 
hard gravel and pebbles, and has much the appearance of a dry sea 
heach, with an undulated surface, and occasional hills of stone and 
sand, and without a single well or a drop of water. It need scarcely 
be said without a plant. The desert is about seventy miles across, 
and its convenient passage has long been a matter of importance in 
Egypt. So much so, that in 1934 the celebrated Bey Galloway was 
authorized by His Highness Mehemet Ali to make a survey of the 
country, with the view of laying down a railway between Cairo and 
Suez. He found it perfectly practicable, and was authorized to pro- 
ceed wita it. It must at once be evident that in the construction of 
such a line much less difficulties have to be encountered than under 
ordinary circumstances, aud much less expense to be incurred. In the 
deserts of Egypt there ure no ravenous claimants for land purchase, 
Severance, compensation, &c., no parliamentary expenses, no lawyers’ 
fees. The country everywhere presents a good foundation, without 
expensive embankments or cuttings, and without tunnels, bridges, 
expeusive stations cr works of art. Under such circumstances a 
singte liue of railway can be laid down as cheaply as in any part of 
the United States, after allowing far any increased expense by having 
to convey all provisions and supplies into the deserts. The seheme 
was one, therefore, which promised many advantages to the Egyptian 
Government as an inducement, and Galloway Bey proceeded us far as 
making contracts in England for rails and locomotives, when his un- 
fortunate death, and the disturbed state of political affairs inthe East, 
gave opportunities for the intrigues of adveise diplomatists to obtain 
a suspension of the plan, the receipts from overland traffic, moreover, 
being then quite undeveloped. It must be observed, that in Egypt 
whatever is proposed is subjected to all kinds of chicane and intrigue 
from the French agents, ever anxious to meddle, and treating Egypt 
as their own province, and the other members of the foreign corps 
diplomatique are not behind them. Hence the plan of a railway has 
been strenuously decried by them, and that of a canal overlauded, fur 
while a railway will chiefly advance English interests, and can do little 
for France, Austria or Italy, a canal promises to open to the merchants 
of Marseilles, Trieste and Syro, the commerce of the Red, Persian and 
Arabian seas, and to give them advantages in carrying on such traffic 
from the Meditterranean. The railway will carry passengers, des- 
patches, letters and light goods, most of which are English aod paid 
for by the English, consequently not presenting any very great temp- 
tations to foreign commerce, and in our opinion rendering their inter- 
ference uncalled for and unnecessary. 

In last year his highness renewed his authority to the house of Gal- 
loway, and Mr. Jahn Alex. Galloway proceeded to put himself in 
communication with the home government, by whom he has been 
favourably received, although he has not yet succeeded in effecting 
the necessary arrangement. He was authorized to propose on the 
part of bis highness that the railway should be constructed at once. 
provided the English government-would consent to guarantee a postage 
on the letter. This proposition, from whatever reasons, seems not 
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ta lave been acceded to in its details, though Mr. Galloway intimates 
that his highness would have beeu amply satisfied with a piastre (24d) 
on each letter, That the public would willingly pay this charge we 
have no doubt, when we consider how ready they are to pay a much 
larger sum for the transit by Marseilles. Against this 24d would, 
however, have to be set part of the present charge for transit through 
Egypt. We hope, however, that should there be any unwillingness ou 
the part of our government to accede, that the Egyptian authorities 
will not delay on this account, for if government do not at once accede 
to the very moderate terms now proposed, they will be at the mercy 
of Mehemet Ali to submit to whatever higher charge may be pro- 
posed, for the force of public opinion will compel the use of the route 
when once made. 

Mr. Galloway strongly opposes all the projects for a ship canal, and 
it seems to us with some show of reason, for of the three plans pro- 
posed here not one of them emanates from a party who has been on 
the spot, while the two French officers of his highness, Soliman Pasha 
and Galice Bey, who visited the remains of the ancient canal near 
Suez never examined the rest of the route. On the other hand, Mr. 
Galloway brings the adverse testimony of an engineer who has been 
on the spot, and the assistance of Capt. Glascock, of H.M.S. Tyne, and 
the master of the same ship, who state the Egyptian coast at Tinch to 
be almost impracticable for sailing vessels. in fact, being in an angle 
between two low coasts, it constitutes a mnst dangerous place, like the 
coast to the east of Ostend, and to the east of Hambutgh, where if a 
vessel misses the harbours it must go ashore and be irretrievably lost. 
Channels too have to be cut at each end to deep water, 4 miles oue 
way and 6 miles another, and the engioeering difficulties are of the 
most serious character. Capt. Vetch estimates the cost of a ship 
canal at two millions on hypothetical grounds. Mr. Galloway puts 
forward strong reasons for doubting whether even this high estimate 
would suffice. Atany rate it is pretty evident that in the ordinary 
state of Egyptian finance the necesssary capital would uot be forth- 
coming, while there are sufficient Egyptian interests to urge the con- 
struction of sucha work, As Mr. Cralloway says, if Egypt were an 
English province such a work might be attempted; but, at present, 
neither the Egyptian government nor the English government will 
undertake an enterprise uncertain in its expense, and still more un- 
certain as to the revenue it would produce. The railway is then the 
only practicable measure ; it is the one in every sense the wost bene- 
ticial to this country, and we trust it will be proseeuted with vigour. 
For a railway we must furnish the rails, the locomotives, the carriages, 
and the coals, for a canal we should supply nothing, while the interests 
of England and Egypt will be much better consulted by the railway 
than by the canal. We repeat, we cannot donbt that the government 
must accede ta auy reasonable contract for carrying the letters which 
may be proposed, they have lad to give way in the case of steam 
mail cuntracts, and with the mail contract, the large and increased 
number of passengers, aud the extent of goods traffic, the Suez and 
Cairo Railway must pay. 

Before we conclude, we beg briefly to urge on our government the 
value of the Syrian route, as a resource in case of any difficulties in 
Egypt. The route through the valley of the Dead Sea and Jerusalem 
used originally, by the enterprise of the Phenicians and Solomon, to 
divert the Indian traffic by Egypt, will always be found available in 
case of any interruption uf our political or commercial relations with 
Egypt 

e to the Plan and Section.—The intention of his highness is 
to make railroads from Alexaudria to the vicinity of Cairo, as well as 
to Suez; and on that account, as from local circunistances, a branch- 
road from the city of Cairo to the grand depdt was made. The road 
marked A is the line to Alexandria; B to Cairo; and C a short road 
for the trial of engines, &c.; D D D D the Suez road, which runs ina 
right line for seventy-five miles, and branches round at Aggoroct 
Fort, and from thence to the sea at Suez, at which it is intended to 
erect a pier: the entire length is eighty-four miles. ‘The profile ol 
the gronnd shows very favourable gradients upon the greater part of 
the line—there are no tunnels, and the engineering difficulties are 
very slight. 


X 


METROPOLITAN RAILWAY STATION. 


Tue unfounded fears and prejudices which dictated the exclusion 
of railways from the heart of the metropolis, has now begun to do its 
work. Instead of having the points of departure in accessible locali- 
ties, we have to run to Enston Square, Paddington, Nine Elms, Shore- 
ditch, or the Bricklayers’ Arms. Now that the bugbear as to the 
nuisance, danger and annoyance of railways is satistactorily exploded, 
the public begin to make a clamour on account of the incon- 


288 


venient distance they are obliged to walk or ride by an omnibus, 
whieh oceupies as much time as travelling by railway a distance of 
90 miles. To what are called short passengers, this delay is a most 
serious inconvenience, Hence it will be observed that partienlar 
lines more favourably situated in populous loeatities, enjoy a quasi- 
monopoly of this elass of traffic, persons will go to London Bridge or 
Fenchnreh Street, who will not undertake the expedition to Pad- 
dington or Nine Elms, consequently these latter termini must in 
the end be extended into town. One of the cireumstances most to 
be regretted in considering the subject is, that every year of delay 
enbanees the difficulty of obtaining a clear line. Such is the rapidity 
with whieh house building in the metropolis extends, that what was 
lalely a vacant space soon gets covered with brick and mortar. A 
very excellent plan is now before us for a Metropolitan junetion rail- 
way, with a terminus at Waterloo Bridge. We nnderstand that it is 
proposed to take the West London Railway which now communicates 
the Birminghan and Great Western, and terminates at Kensington, as 
part of the line, and then to carry the Railway to the Thames, oppo- 
site Battersea, thence across the river by a bridge, and join the South 
Western Railway near Battersea, afterwards to carry the line across 
the Vauxhall and Westminster Bridge roads by a viaduct, terminating 
at Waterloo Bridge, on a level with the roadway. Ultimately it is 
contemplated to carry the line to Southwark Bridge, and have a 
branch to Richmond. Waterloo Bridge may be considered as the 
centre of the metropolis, it has good roads to the south, and a road is 
now being made to give it as good access to the north by the con- 
tinnation of Wellington Street, which runs ina line nearly straight 
across Holborn to the Hampstead Road. Thus from Waterloo Bridge 
will there be convenient access and good omnibus accommodation to 
every part of London. We trust there will be no diffienlty in the 
question of feasibility or expense, while most certainly sooner or later 
something must be done to carry this or a similar line into efteet. 
Sueh aline will be a great boon to those railways with whieh il may 
be connected, as it cannot fail to cause a greal increase of passengers 
to sneh places as Richmond, Hampton Court, Windsor, Harrow, &e., 
and a greal accommodation for conveying goods direct from the river 
Thames to all parts of the manufacturing districts. 


PROFESSOR FARADAY ON HEAT. 


al course of six Lectures delivered at the Royal Institute. 
Lecrune NI., May 4, 1844. 
(Specially reported for this Journal.) 

When bodies are heated at one part, they gradually give up their heat to 
the other parts, till they are equally hot all over. This, whieh is ealled the 
power of conduetion, exists to some extent in all substanees, in solids to the 
greatest extent, in gases to the least. The law of conduction, or the rate at 
whieh heat travels throngh the substance, is found to be uniform with all 
solid bodies, and is expressed by saying that as tle distances inerease in arith- 
metical progression, the heat deereases in geometrical progression; thus, a 
bar heated to 800° at one end, if at one foot distaaee it was reduced to 400°, 
would at 2 feet be at 200°, at 3 feet 100°, at 4 feet 50°, and so on, as in the 
diagram. 

800° 400° 200° 100° 50° 
| | | | | 
| | | | | 
; 1 2 3 4 feet 

But bodies differ from caeh other very greatly in their degree of conduceti- 
bility, some heing excellent conductors, others very bad conductors. A rod 
of metal will serve hest to illustrate this travelling of heat. A series of halls 
fixed on the under side of a bar of copper heated at one end, by their falling 
one after the other, indieate its progress. Ifa bar of iron be heated under 
the same eireunistanees, it will be seen that three halls will fall from the 
copper to one on the iron, showing the great conducting power of the former. 
This point is of great importance in many arts, particularly in building, as on 
a hot day all the materials employed expand in different proportions, ur eon- 
traet with cold. A frequent mode of illustrating this is to have a series of 
eylinders of copper, iron, glass, wood, and brick, and to place them on a hot 
plate of metal, and a paper indicator fixed on the top of cach by means of a 
little wax; the indieators will be found to fall in the order in whieh they are 
named. German silver, which is being so much used for domestie purposes, 
is not nearly so good a conductor as silver, therefore hot substances can be 
catea with it without fear of burning. The relative conducting power of 
various substances is shown in the following table :— 


Gold. . 1000 Tin A 6 304 
Silver . A D3 Lead . 5 180 
Copper . z 891 Poreelain Žž . 27 
Platinum 3 381 Marble ò 14 
Iron o 374 Brick. 2 Il 
Zinc. : 363 
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Bad conduetors are frequently employed to stop conduction. Thus the 
smith who punches a hole through red hot iron, protects his hand from the 
heat his tool aequires, by fixing it in a wooden handle. The handles vf 
domestic articles, such as curling tongs, are for this purpose covered with 
string. In the manufacture of coal gas, the men in the retort house are ex- 
posed to an intense leat; at first they wore canvass shirts, but they soon 
found that it was more judicious to work in flannel shirts, flannel being a 
much worse condnetor than canvas, and therefore hetter suited to the pur- 
pose. It is true, it was not philosophy that pointed it out to these men, but 
praetiee. The acenmulation of hadly conducting matter is oeeasionally very 
injurious. Fur should never be allowed to aeeumulate in kettles or boilers, 
as the heat then has to penetrate a thin stratum of stoae, and not being 
rapidly enough absorbed, destroys the metal of the boiler. From salt water 
the accumulation is mueh more abundant than from fresh, and instanees have 
been known where, owing to the deposit in the boiler, holes have heen burat, 
during one journey, large enough for a man to erawl through. 

Want of continuity lessens very much the conducting power of substances. 
Owing to this, hot metal may be earried on chains with impunity. At Gib- 
rattar advantage was taken of this property of non-continnons bodies, for it 
is said that red-hot balls were earried in wheelbarrows merely by interposing 
a layer of sand between the wood and the hall. The hand, even, ean sup- 
port a red-hot ball for a short time, by laying some sand on it, takiag care to 
protect the other parts of the hand from the heat of radiation. Aldini, Gal- 
yani’s nephew, introduced into this country the use of the filamentous sub- 
stance ashestos, as a protection against heat, a person clothed in a dress of 
this kind heing able to withstand for a short time the aetion of flames. Ob- 
sidian, which is lava in a state of glass, is a tolerahle conductor of heat, but 
when frothed up into pumice, it is one of the worst conductors known. If 
continuity is broken by the interposition of a bad conduetor, the effeet is 
very great, as may be shown by a metallie vessel with three handles, one 
continuons, the second in two pieces fitting on to cael: other, the third the 
same as the seeond but with a piece of paper interposed. Phosphorus being 
plaeed on eaeh handle, and boiling water poured into the vessel, it will be 
found that that on the continuous handle will soon fire, that on the handle 
in two picees will be some little tlme after, and that with the paper inter- 
posed perhaps will not light at all. 

All bodies eonduet heat, but fluids do so with diffieulty. A red-hot ball 
may be brought to touch the surface of a small vessel full of water, and yet 
a delicate air thermometer at the hottum of the liquid will not be affeeted. 
Count Rumford showed that water may be kept boiling at the surface, whilst 
ice remained at the bottom. Indeed so slightly does it conduct, that philo- 
sophers once thought that fluids did not conduet at all. But the effeet of 
the mixture of hot and cold water, shows that they do. Food frequently 
surprizes us by its eondueting power; whilst one hind couls very quickly, 
another maintains its heat for a long time. In the water foot bath, heat ean 
be borne by keeping the feet still which eannot if they are maved about. 
This is heeanse the feet abstraet the heat from the water next to it, but the 
remainder of the water gives up its heat but slowly and therefore it ean he 
borae. The same thing takes place with porridge, one part becoming cool 
whilst the other parts are hot. This may be shown strikingly by substituting 
a copper tube with ether in it, for the spoon. When first put into the por- 
ridge the ether is vaporized and may be lighted, but the flame soon lessens 
and is nearly extinguished, beeause it has deprived the surrounding part of 
its heat; but move it to another part, and the flame of the ether is vastly 
ioereased, indicating greater heat. 

Air is almost a non-conductor. The flame of a spirit lamp communicates 
great heat to air, but owing to its heing so bad a conductor, gunpowder may 
he dropped through the flame without inflaming, whilst iran filings, whieh 
require much more heat to burn, are consumed in this manner; but here the 
effeet is increased by the good econduetion of the iron. The warm of wadding 
or eider down arises from its non-eonduetion, hut this is not due to the sub- 
stanee of the material, hut to the air which is enelosed. Count Rumford 
showed that if these porous substances are twisted tight, they become far 
hetter conductors. The small quantity of solid matter that many of thesc 
textures contain is truly surprising. If a jar be filled with alcohol, wool may 
be gradually iaserted till several times the bulk of the jar, without tlie level 
of the alcohol being materially affected. 

Metals are said to be colder than wood, but they are not so. To the hand 
they feel colder, but that arises from their conduction, as they earry away 
the leat much more quickly than wood does. When heated, on the con- 
trary, they are said to be hotter than wood, because they give up the heat 
they have aequired, more quiekly. This is well illustrated by rolling a slip 
of paper round a rod of wood, and another rouod one of copper; that on the 
wood is soon charred, whilst that on the eopper remains unhurt, heeause the 
heat is eondueted away so quickly. Effects exemplifying these facts are 
often seen in daily life. A very hot ceinder falling on to water, causes but 
little steam until it has become somewhat cooler, when its action is violent ; 
this is beeause it forms, when very hot, a vapour of steam all aronnd it, 
which by its non-conduetion protects the water from actual contact, until, by 
its cooling down, its atmosphere of steam is removed. Exactly similar to 
this is the enrious phenomena attending the pouring a drop of water on a 
very hot silver basin; the water runs over the surface like a beautiful pearl, 
with no perceptible evolution of steam, until the basin beeoming cooler, the 
water touches the surface, and is suddenly converted into steam. Potassium, 
thrown on the surface of water, acts in a similar manner; for after combus- 
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tion, the bead of potassa formed runs over the water for a short time, but at 
last is dissolved, evolving at the moment much steam. 


Lectunr 4. May ll. 


The effect of heat in causing the passage of badies through the states af 
solid, liquid, and vapour, is exceedingly interesting, and in nothing more 
heantiful than in water; it is interesting in water, not only on aeeonnt of its 
importance, but because it eomes within the range of every one’s observa- 
tion. The ehange from the solid to the liqnid state, and ace versa, is the 
subject of the present lecture. The terms fusing, melting, or liquifying, are 
indifferently applicd when a solid hecomes a liquid ; and freezing, congealing, 
crystallizing, or solidifying, expresses a liquid hecoming solid. A picee of ice 
when heated becomes water, and if the heat is continued the water will boil 
and be converted into steam. Thns we have the same substance as solid, 
liquid, and vapour, and by abstracting the heat it will return through the 
same stages in the same order. These changes take place with great regu- 
larity; there is a fixed point of heat at which they take place, and at no 
other. Water can, by expedients, be reduced a few degrees below the usual 
freezing temperature without becoming solid, but under ordinary circum- 
stances it ceases to be liquid when it is lowered to the temperature marked 
as 32° of Fahrenhcit’s thermometer. Solutions of several salts will serve to 
iHustrate this to an audience, perhaps better than water. Sulphate of sada 
dissolved in hot water till the latter is saturated, may be cooled below its 
crystallizing point if kept without agitation, but the moment it is touched, 
erystals will shoot rapidly through the fluid till nearly the whole is solid. 
The same ean be effected with water, especially if the surface is eovered 
with oil, But though, when heat is abstracted, the strict changing point 
may slightly vary, it is not so when leat is added; ice cannut be made 
warmer than 32° without beeoming water, nor can water be heated abave 
212° withont beconing steam. A list of the temperatures at which various 
substanees become solid, is here given :— 


Concrauine POINTS. 


Tallow seere snesu» 92° Fah. 
SOAR oaaae naaooo Whe 


Sulphuric cther ........ — 46° Fah. 
Nlereurs co e e SGA) 


SONG AEB oo cocoon a Il | WER? WAS cuceascecoos lee 
WIE? Gacocncoenennocoes! SOM eea ag cocoon ae sc Wee! 
WIG oc oa co coon co ones nee I casosanesndsnenoontl 
Olive co oo cece ea Lenilos coasvasoonnacooa MS 
AGC AGW oo.c6 50 conc cael) IE anoano gaano oaa eil) 


When heat is applied to ice, the temperature of which is 32°, it is seen to 
melt, and if a thermometer be inserted into the mixture of ice and water, it 
will be fonnd to remain at 32° sa long as any iec remains undissolved. Now 
ow is it that the ice, whieh is continually absorbing the heat, does not form 
water warmer than it was before the heat was applied. Ice, which has been 
gathering heat for several hours, has only heen eonverted from iee-cald ice, 
ta ice-cold water. Al the heat which has been reecived by it has been ab- 
sorbed, is nat sensille to the thermometer, and is called latent heat. Boiling 
water may he poured npon ice, and yet, until all the iee is dissnlved, the ther- 
mometer will nat indicate a greater heat than 32°, or the freezing point. The 
amnuut of heat thus rendered latent las heen found to be 140°, which may 
he shown in the following manner. Take equal weights of water at 33° and 
ice at 32°, and apply the same heat to both, ann it will be found that the 
heat required to raise the water 7°, must be continued 21 times as long with 
the ice to get the same temperature. Thus, 


Water at 33° took 3 hour to gain 7°. 


lee ee 10} hours FA 
7° x21=147° 
Deduct the 7° gained ia 
140° 


It may be shown also to be this number by pouring equal weights of 
water at 172° on ice at 32°, and the resulting water will be found to be at 
32, giving 140° absorbed. That solids when passing to the state of liquids 
abstraet heat, is readily proved by dissolving some sal-ammoniac in water. 
At the tea table, the act of dissolving sugar in the cup cools the tea. On 
this principle frigerific mixtures may be made, a few of which are here 
given :— 


Mixtures. Parts. Thermometer Sinks. 
Muriate of ammonia .. ð 
Nitre .. go -. 5 >From 50° to 10° 


Water .. me = CG 


Nitrate of ammonia... 
Water .. go 5a 


Sulphate of soda as 
Dilute sulphuric acid... 


: } From 50° to 4° 


A } From 50° to 3° 


Snow... As en 9° o 
Common salt .. ae 1 | From BE 
Muriate of lime ed 3 } From 39° to —50° 
Snow .. A a 2 


Owing to this property, water may be readily frozen by substances as 
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warm as the room. A common juggling amusement is to undertake to 
freeze a saucepan to a stool before the fire. And it is to be done, by spilling 
a little water on the stool, putting the saucepan in it, and then stirring in a 
mixture of ice and snow. ln a few minutes they are completely fixed 
together, and the stool niay be lifted by the saucepan. 

This latent heat, however, disappears only for a time, to re-appear when 
wanted. For when liquids solidify they give up exactly the same amount of 
heat that they had before absorbed, which now becnmes perceptible. Freez- 
ing, therefore, is a warming process, because the water gives np the 140 de. 
grees of heat which it had rendered latent. An unerystallized saturated so- 
lntion of sulphate of soda ponred on the bulb of an air thermometer shows 
an evident evolution of heat. These effects are general, and in many in- 
stances very curions, but sometimes it is increaseil or diminished by the in- 
terference of chemiea) affinity. The fluid alloy of potassium and sodium 
when added to mereury, becnmes fixed, a solih amalgam being left. Nere 
the effect is inereased hy chemical affinity. Occasionally chemical affinity 
seems to contradiet the gencral laws of solution; for a solid, caustic potash, 
when dissolving in water, cvolves heat enough to fire phosphorus. In this 
case there is cold produeed hy solution, but the heat caused hy eombination 
is so great as to more than neutralize it. But sometimes these two effvets 
can be separated. Thns sulphurie acid and ice produce great heat when 
mixed until the appetite of the acid for water is satisfied, but after that they 
pruduce cold ennugl to freeze water. 

When water freezes, it expands eonsiderably, 9 volumes becoming 10, and 
is eonscquently lighter and floats on the surface, a small portion of the ice 
remaining out of the water. lt is this which acconnts for tbe mountains of 
ice which stand up in the sea, at the same time the size of these enormous 
icebergs gives some idea of the immense quantity of ice which must be in the 
water, This expansion takes place with great force. Experiments were 
made on this point, hy some officers in Quebee, by filling bomb shells with 
water, and plugging them with iron, exposing them to the air to freeze. The 
iron plugs were forcibly expelled, being shot to the distance of 50, 60, and 
100 fect, the ice protruding fram the holes. When the plugs were thoroughly 
seeurcd in their places, the bombs burst. Indeed, no mechanical force is 
sufficient to eontrol the ehemical foree of solidification. Small cast iron 
bottles may be burst by filling them with water, and immersing them ina 
freezing mixture, bursting with a considerable report. Rocks are in this 
manner split in nature, till erumbled down into a pawder fit for agricultural 
purposcs. An old method, in the country, of freeing a kettle of the fur 
which has acenmulated, is to expase it wet to frost. ‘the force of erystalli- 
zation has been ingeniously proposed as a test of the strength and durahility 
of building stones. A piece of a certain size is dipped in a solution of a salt, 
and hung up in the air; erystallization takes place, whieh represents the 
treezing of water, thus imitating the weathering of stones, and aceording to 
the effect so is it judged. 

The heat which is absorbed in summer by the melting of the snaws and 
glaciers is very great, as may be gathered by the torrents of water which flow 
from them, and considering that every 3% eubie feet absorbs the heat given 
ott by a pound of eoals. 

The facility with which ice adheres tagether is remarkable. 
rest together for a short time, they beeame frozen together. [ce adheres 
also very strongly to flannel, hut not ta linen, or to metal. No doubt this 
power of adhesion of two surfaces of ice assists very much in the formation 
of icebergs. 

In the next lecture the phenomena of vaporization of liquids, and liquefac- 
tian of vapours, will be considered. 


If two pieces 


OXFORD ARCHITECTURAL SOCIETY. 


The fifth annual meeting was held June 17, the Rev. the Rector of Exeter 
College in the chair. 

After a few preliminary observations, the ehairman read the annual report 
af the euammittee. le congratulated the society on the steady progress of 
the “ Study of Gothie Architecture,” which is daily becoming more general : 
the good effects of this are already visible on all sides, and still greater cfleets 
may yet be looked for. He rejoiced to observe the formation and suecessful 
progress of similar societies in various parts of the kingdom, and mentioned 
particularly the Cambridge and the Exeter Societies as very flourishing and 
efficient. Tbe mutilation and destruction of the remains of Gothic architee- 
ture has been checked and well-nigh stopped, although a few more instances 
may still be heard of oeeasionally, as at Newcastle, where an ancient chureh 
has heen wantonly destroyed within the last few weeks; the general indig- 
nation with which sueh acts are now viewed, hy all persons who bave any 
pretensions to the rank of educated or enlightened men, is a guarantee that 
they will not be frequent. There is, however, another just ground of alarm 
in the mischief whieh is daily perpetrated nnder the name of restoration, 
which, when conducted without suflicient knowledge, is often productive of 
more injury than benefit, and should he very closely watehed. Irreparable 
injury is often done hy ignorant persons, under the plausible pretext of 
merely seraping off the whitewash, and still more when the decayed surface 
of the stone has also to be scraped. 

In this university and city, there have been four instances of restoration 
within the past year, which are deserving of praise. At St. John’s College 
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the chapel has been restored in a very elaborate manner, and with good taste. 
At Merton, the roof of the ante-chapel, which was in a decayed state, has 
heen renewed, and the floor for the ringers in the tower removed, thrawing 
open a fine groined wooden ceiling, which is a great impravement; but the 
gallery for the ringers, which has been intraduced in the place of the old 
floor, would have been hetter omitted. In St. Aklgate’s Chureh the gencral 
effect of the exterior is pleasing, but there might have been more accuracy in 
the details; and we cannot but regret the loss af the ald library. At loly- 
well, though the exterior is Jess striking, all the detail is admirable, and in 
the interior the good effect of open seats is fairly seen, and the manner in 
which this restoration and enlargement have heen executed is worthy not 
only of praise, but of imitation. The restoration of St. l’eter’s in the East is 
now also in progress, and it is haped that the most scrupulous care will be 
taken to preserve entire the character of the huilding, even in its most 
minute details, and that no attempts at improvement will be allowed to inter- 
fere with the designs of the original architects of this interesting and valu- 
able relic of antiquity. 

The publications of the society during the year have heen: the second 
part of the “ Gnide to the Architectural Antiquities in the ncighbonrhood of 
Oxford,” of which a third part is now in preparatinn ; several sheets of work- 
ing drawings of ancient pews and pulpits, which are found very generally 
useful, and are readily purchased. Two new sheets were laid on the table, 
cantaining the details of the pulpits of Beaulieu, Iants, of stone, very early, 
in the Decorated style. St. Giles’s, Oxford, of wood, also in the Decorated 
style, but late; and Coomhe, Oxfordshire, of stone, in the Perpendicular 
style. The drawings of Shottesbroke Church, a well-known and very perfect 
specimen of the Decorated style, have been engraved, and will be ready for 
publicatian in a few days; for these drawings the society is indebted to W. 
Butterfield, Esq. The drawings of Minster Lovell Churcli, n good specimen 
of the Perpendicular style, promised at the two last annual meetings, are still 
not ready, the architect who undertook ta furnish them having failed to fulfil 
his engagement. The drawings of Wilcote Church, presented hy C. Buckler, 
Esq, were laid on the table, and will be engraved immediately; this is a 
small church in the Decorated style. Also those of St. Bartholemew’s 
Chapel, presented hy C. Cranston. Esq.; this is a small bnt elegant building 
af the period of transition from Decorated to Perpendicular. New editions 
are preparing of Stanton WJarcourt and Ilaseley: to the series in 8vo, it is 
proposed to add the papers on Ewelme and Dorchester, lately read by Mr. 
Addington, for which tbe drawings are ready. 

A paper was read on Dorchester Church, Oxfordshire, by Henry Adding- 
ton, Esq., of Lincoln College, itlustrated by a large number of drawings of all 
parts af the building, including the original drawings by Mackenzie, for 
“ Skelton’s Oxfordshire,” which were kindly lent for the occasion by the 
Rev. 11. Wellesley. Mr. A. gave an outline of the early history of Dorches- 
ter, with its bishoprie and abbey, showing clearly that thcre was a Saxon 
church on this site, but considers no part of the existing bnilding earlier than 
the middle of the twelfth century (unless it is a small partion of the masonry 
of the tower), and the greater part is of the time of Edward I. The two 
semicircular arches, which have been sametimes considered as Saxon, are 
evidently cut through the Norman walls, and are probably of the time of 
Charles 11., when the church was repaired after the injury it had sustained in 


the civil wars. f 


THE NEW HOUSES OF PARLIAMENT. 


The Select Committee of the House of Commons appointed to inqnire into 
the present state of the building of the New llouses of Parliament, and to 
report thereon to the Honse, have, pursuant to the order of the llouse, ex- 
amined the matters to them referred, and have agreed to the following re- 
port :— 

Your Committee have examined Mr. Barry as to the progress already made 
in the building of the New Houses of Parliament, and have endeavoured to 
ascertain from him the probable time that will clapse before the whole of 
tle works can be completed, and the period at which the two llouses may be 
occupied for the transaction of public business. 

lle has stated to them, that, were it urgently required, the Tlonses, and a 
certain number of committee-rooms, and other offices, might be prepared for 
occupation at the commencement of the year 1846; bnt yonr Committee do 
not feel themselves justified in affirming that snch occupation could take 
place withont inconvenience to the members, or impediment to the further 
progress and satisfactory completion of the building ; and they think it right 
to observe, that the general arrangements for ventilation cannot be completed 
until the commencement of the year 1847. 

Your Committee have examined the Speaker, the Clerk of the Mouse, and 
the Serjeaut-at-Arms, as to various alterations which have been lately pro- 
posed in the interior arrangements of the House of Commans, and of some 
partions of the building immediately adjoining, and have to report that Mr. 
Barry will be able to adapt several valuable suggestions which the experience 
of the officers of the ITonse has enabled them to offer, without apy increase 
of the expenditure already authorized. 

Your Committee have examined various parties as to the course hitherto 
adopted by Mr. Barry, with reference to alterations of the interior arrange- 
ments shown in the plan approved by Committees of both llouses in 1836. 
They impute no blame to Mr, Barry for that course, and have every reason 
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i to believe ihat all the aHerations hitherto made have conduced to ihe conve- 
nience and general effect of the building; but looking to the misapprehen- 
sian that appears to have prevailed as to these proceedings hitherto, they are 
prepared to recommend that in future Mr. Barry should make a half-yearly 
report of the progress of the works to the Commissioners of Wonds and 
Forests; and should also submit to that board any alterations which may 
hereafter be deemed advisable, and accompany such report with plans of the 
alterations praposed. 

Your Cammittee further recommend, that as several alterations, entailing 
more or less expense, have recently been sanctioned hy the Government, tie 
Chief Cammissioner of Woods shall, at the commencement of tlie next ses- 
sion of Parliament, lay upon the table of the louse of Commons a statement 
of the total estimated cost af the building, according to the latest plan ap- 

roved. 
j Your Committee also suggest that a plan, prepared by Mr. Barry under 
their direction, and exhibiting the present state of the building, and the al- 
icrations adopted up to the present time, shall he signed by the Chicf Com- 
missioner of Woods, and deposited in the libraries of both lonscs. 

July 4, 1844, 


THE WOOD-PAVING PATENTS. 


The Judgment of Lord Chief Justice Tindal in re Stead v. Williams, June 
29, 1844. Taken from the short-hand writer's notes, reported in the 
Mechanic's Magazine. 

Lonp Crier Justice Tinnat.—This was an action for the infringement 
of a patent granted for an invention far making or paving public streets and 
highways, and public and private roads, courts, and bridges, with timber or 
wooden blocks. The defendant pleaded that the plaintiff was nat the first 
and true inventor of the said invention in the letters patent and specification 
mentioned, besides various other pleas which it is not necessary to particu- 
larize with reference to the present motion. Upon the trial at the last sum- 
mer assizes at Liverpool, before my brother Cresswell, a verdict was found 
for the plaintiff, and a rule zis? was afterwards granted for a new trial; and 
upon the report of the learned judge it appeared that, before the granting of 
the letters patent to the plaintiff, there had been published in a scientific 
work in England a letter from a gentleman of the name of Ieard, containing 
such a description of a mode of paving with blocks as made it fit to he sub- 
mitted to the consideration of the jury as not differing substantially from the 
invention for which the patent was granted. It appears also that, in sum- 
ming up the evidence with reference to the letter above adverted to, the jury 
were told in substance that, if they thought tbe patentee had borrowed his 
invention from the publication which had been proved, he conld not be con- 
sidered as the first inventor. So also that, if the letter had been so far com- 
municated to the public as to have become a part of the public stock of in- 
formation, und he had thus obtained his knowledge indirectly from the puh- 
lication, that he was not to be considered as the first inventor within the 
meaning of the statute. Upon the discussion before us it was contended that 
this mode of summing up, although undoubtedly correct as far as it went, yet 
did not present the entire view of the case to the consideration of the jury; 
for it was argued that if the invention had been communicated to the English 
public, although it had never directly or indirectly come to the knowledge of 
the patentec, still he could not be considcred as the inventor. lt was ad- 
mitted on the part of the defendant that no case could be cited in which the 
point had been expressly decided; but it was contended that, in point of 
reason and principle, snch must be beld to be the case; for if the invention 
had already been communicated to the public, it would be unreasonable that 
they should lose the benefit of it, and be restricted from making use of it by 
a patent taken ont by one whose claim to such patent could only be snp- 
ported on the ground, of his being ignorant of that which had heen already 
communicated to the rest of the world; and though no decided case was 
cited, various dicta of various judges were referred to in support of the view 
as contended for by the defendant, particularly what was said by Mr. Baron 
Alderson, in Carpenter and Smith, 9 Meesom and IWelsdy, 902, and the ob- 
servation made by Lord Lyndhurst, and other Lords of the Privy Council, as 

| reported in lst vol. Webster, 718. Lord Lyndhurst says, “ If the machine is 
published in a book, distinctly and clearly described, corresponding with the 
description in the specification of the patent, though it has never been actually 
worked, is not that an answer tothe patent? It is continually the practice 
on trials for patents, to read ont of printed hooks, without reference to any- 
thing that has been done.” Again he says, “ If the invention is in use at the 
time the patent is granted, the man cannot have a patent, although he is the 
original inventor; if it is not in use he cannot obtain a patentif he is not the 
original inventor. He is not called the inventor who has in his closet in- 
vented it, bnt who does not communicate; the first person who discloses 
that invention to the public is considered as the inventor.” Upon a full con- 
sideration of this subject we have come to the conclusion that the view taken 
by the defendant’s connsel is substantially correct; for we think if the in- 
vention has been already made public by any description contained in a work 
whether written or printed, which has been publicly circulated, in such case 
the patentee is not the first and true inventor within the meaning of the 
statute, whether he has himself borrowed his invention from such publication 
or not, becanse we think the public cannot be precluded from the right of 
using such information as they were already possessed of at the time the patent 
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was granted. Itis obvious that the application of this principle must depend 
upon the partieular circumstances which are brought to bear upon each par- 
ticular case. The existence of a single copy of the work, thaugh printed, if 
brought from a depository where’ it has long been kept in a state of obscurity, 
would afford a very different inference from the production of an Encyclo- 
piedia, or other work in general cirenlation, The question will be, whether, 
upon the whole evidence, there has been such a publication as to make the 
deseription a part of the public stock uf information? We think, therefore, 
as this question has not heen submitted to the jury, there ought to be a new 
trial in this case. 


COAL-BREAKING MACHINES. 


Among the many improvements which have lately taken place in the 
husiness operations of this region, there is none more striking than the 
saving of expense in breaking and screeaing coal. A few years since every 
ton of coal whieh was broken for shipment cost from 30c. to 37}4c. to reduce it 
to proper sizes, while now the expense wil) not much exceed one-fifth of this 
amount. This truly surprising result, x» many others of a similar kind is 
the effect of machinery, and has been brought about hy successive experi- 
ments and improvements. The attempt to break coal by machinery, we be- 
lieve, was first made hy Mr. Sahbaton, and afterwards by Mr. Larer, but not 
proving as successful as was anticipated, they were afterwards abandoned. 
Improvements were then made upon the old system of breaking with the ham- 
ner, and instead of breaking in the pile, cast-iron plates, with holes sufti- 
ciently large to allow coal of proper size to pass through were used. This 
was found to diminish the expense considerably, making the cost of breaking 
about 20c. or 2fc. per ton. A further improvement was then made by 
turning the screens by steam instead of hand, which caused a still further 
reduction in the expense of preparing the coal for market, the cost being 
from 12c. to 18c. per ton. But satisfactory as these results were, and greatly 
reduced as the expenses have been by these improvements, Mr. Battin, of 
Philadelphia, has improved upon them, and invented a coal-breaking ma- 
chine, which will, iu all probability, supersede every other invention of the 
kind, and eventually enrich its ingenious inventor. One of these machines 
was first erected at Mr. Bast’s mines, for the purpose of breaking white ash 
coal, and found to answer every purpose intended; but, at the same time, 
fears were expressed that it could not be nsed to advantage in breaking the 
red ash. Subsequent events have shown that these fears were groundless, 
and a machine is now in operation at Milnes and Spcncer’s mines, hy which 
the red ash is broken with no greater loss than on the cast-iron platform. 
Encouraged hy these successful experiments, other machines are now in the 
eourse of erection at the collieries of Andrew B. White, and also at the 
Delaware Coal Co.’s works, the lattcr of which will, probably, go into ope- 
ation during the present week, and the former the ensuing week. These 
machines, to work advantageously, require cngines of about 20-horse power, 
aad will break the coal at an cxpense of from 8c. to 10c. per ton, according 
to location, including 3c. per ton, which is paid the patentee. Another ma- 
chine for the same purpose, hut constructed upon an entirely different prin- 
ciple, we learn has been put in operation by the Beaver Meadow Coal Com- 
pany. This machine consists of a square box, in which are several iron bars 
placed longitudinally at such distances apart as will make the coal of proper 
size, while a roller is so situated as to pass over and force the coal through 
the openiogs. The invention is favourably spoken of, and will uo doubt 
answer a good purpose in breaking the white ash, although we learn the 
waste is much greater than that caused by Mr. Battin’s machine.—Jiners’ 
Journal (of America), 


CAPTAIN WARNER'S EXPLOSIVE POWER, 


It haa long heen known ta the public that Captain Warner was In possesalon of an ex- 
plosive power with which he had already experimented upon privately.—Negociations 
have been going on with Government far same time, Lut without coming to any success- 
ful issue, it was therefore determined by the frieuds of Captain Waruer, ta try the experi- 
meut without the aid of Gavernment, tor this purpase Mr. Soames the eminent ship 
uwner, liberally offered a vessel for the occasiaa, aod some private frieuda of the Captain 
raised the sum reqnisite for the attendant expeases.—The vessel s#lected was the “John 
Gaunt,” a barque of 400 tous burthen, three masted, ful! bowed, strougly built and sea- 
warthy, she was given up to the Captaia early in the present month, aud towed round to 
Brighton, where the experiment was to take place. 

The veasel was taken ia tow by the * Sir William Wallace” steamer, on board of which 
was Captain Waruer, accompsnied by another steamer, ‘The Teea,” and waa brought 
round shortly before six o’elock in the afternoon to the pasition she was appoiuted to 
accupy, about u mile and a quarter from tbe Brightou shore, opposite the Old Ship Hotel 
aad tbe Battery. It was previously arranged that from the aignal-staff of the battery ou 
the west clit, a flag was to be hoisted, by the command of Lord 1ngestre aud Captaius 
Dickenson and Menderson, tu indicate to Captain Waroer wheu the sbip, the aubject of 
his operations, was to be destroyed. Tbe reason of this arrangement was to remove suy 
doubt aa to the band fide nature of Captain Waruer’s power of destroying a pursning ves- 
sel, without having nuy communication with that vessel at the moment of her destructioa. 

As soon as the “John o’Gaunt” had heen towed to her position, the most intense 
anxiety prevailed amoug the spectators on shore, and every movement of those oa board 
tbe tng-boat was watched with the greatest iaterest. Captain Warner was himselt on 
board the tug, aud it bad been previausly arranged that when tbe signal was given from 
the battery the crew of that vessel should go below, leaving no otber persons on deck but 
the captain and the mate, This arrangement was observed; and immedistely afterwards, 
the steamer, which had hitherto been towiug the ahip by a haweer, pot back, and came 
abreast of her—a position which she majutained for a very few moments, aod then again 
proceeded to her former situation, about a quarter of a mile eastward of the John o’ Gaunt. 
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Captala Warner now hoisted a Union Jack at the mast-head of ihe steamer, denoting 
that he was ready to operate, and ouly awaited the hoisting of the Uniou Jack from the 
flagstaff oo the battery, to be replied to by Captain Warner hauling dowa his signal. This 
had heen flylng some time before it was answered from tbe battery; and then arose 
anatber delay, io cansequeuce of same adventurous persons in a amall cutter, in apite of 
the presence of the Tees, nnd of two armed revenue cutters besides, to keep off intruders, 
going closa alongside the ship. Captain Warner hauled the Union Jack half-way down 
only until the cutter and ita ocenpants were uut of dager. ‘The Unionu Jack was then 
hauled dawa entirely. The grand crisis had now arrived ; and we may say, without ex- 
aggeratioa, that the suspense of all present waa painful; the silence was deep and uu- 
brokea. Atgix o’clack, precisely, the devoted vessel appeared to be struck midships, st 
which poiut shat up a huge column of water, intermingled with the shingle of her ballast, 
which was miatsken by most persona fara cloud of smoke. Theu a low booming and 
gurgling noise, Indicsting a submariue exploaion, but nat approaching a loud report. 
“ The vessel ls struck !” was uttered by a tbausand voices, sad tbe next thing to be seen 
was the falling of the mainmast and the mizen mast. Iu less than a minute, the vessel 
was riven almost from stem to stern, and in less than two minutes and a half the vessel 
literally tumbled to pleces aa if by magic. Her mizen went by the haard, her mainmast, 
a new one, was shat clean outof her; she beeled over to port ta an angle of 45 degrees, 
and her main hatchway being open, daylight waa visible thrangh her bottem timbers on 
her starboard aide, aod probably ber larboard alsa, bsviug been blown away, ond sbe 
seemed to part asunder as she went dowa, in about 35 feet water, leaving nothing per- 
ceptible Lut the top of her foremast, ‘The time which passed from ber being atruck nnd 
her sinking could nat have exceeded 24 minutes. Some few of the more enthusiastic 
spectators, chiefly profeasional men, raised a cheer, but with the mass all was mute as- 
tonishment, The eyes were rivetted on the last observable fraginent of the large object 
that but the ma:nent before floated gallant on the waters “like s thing of life.” A work 
of destruction ao sudden, ao frightful, so atupendons, appesred impossible for n moment 
even to the thousands und teng of thaneands thstwitneasedit. [twas likeau awfulinyatery. 
There were nane of the ordinary circumatances which accompany similar catastrophes. 
There wae no smoke, there was no fire, there was no noise, save the low groan of the 
rending timbers, and the succeeding hush of the waters as they rolled aver the instan- 
taneous wreck, and then arose a melancholy feeling, for it waa impoasible to prevent the 
imagination depicting the terrific eifecta of such an explosion upon a peopled ship, thns 
silently and suddenly periahing. The success of the experiment is admitted to have heen 
perfect and eatire: and the wonderfully deatructive power of ite agency is naiversally ad- 
mired. The * madua operand?’ is kept secret; and, ao long as this is the cage, it will be 
Impossible to say how far, under all circumstances, it would prove efficacious aguinst au 
enemy’s fleet, or safe for our own fleet to carry. 

The following certificate has heen issued :— 

July 21. 

We, the undersigned, hereby certify that the operations against the John a’Ganat, of 
300 tons, conducted by Captain Waroer, off Brighton, on Saturday the 20th instant, were 
noder our management and control. We fnrther certify that the explosion did not take 
place from any combustible matter either on baard or alongside the ship, but was esusen 
by Captain Warner, who was ou board the William Wallace steamer, having the ship in 
taw at a distance af about 300 yards, aud that the explosion took place iu consequence of 
a signal mads by ns from the aliore, the time of which was not previously known by Cap- 
tain Warner, 

We further deelare our helief that Captala Warner lisa never been on board the ship 
since she left Gravesend.—Ingestre, Captain, R.N., C.B.; T. Dickenson, Captain, R.N.; 
W. H. Henderson, Captain, R.N., C.B.—Abridged from the Times. 


It ia atated that Captain J. Norton haa invented a most formidable percussion shell, to 
explode at the bottom of the aaa. An irou tube, like the barrel of a musket, is screwed 
iuto a shell of any size, water-tight. A rod of iron, about 41b. weight, and one feat in 
length, 1s suspended within the tube, by means of a aplit quill passing through a hole in 
the upper end of the rod, the other ent! being armed with a percussicn cap. The month 
of the tube is closed with a acrew lid, almast water-tight. ‘Tin or brass wings being at- 
tached ta the upper end of the tube, will keep it ina vertical position during its descent 
to the bottam of the sea; and the shock, on its striking the hottem, will cause the bar of 
iron within the tube to fall aud produce the percussion and explosion, Should it be foond 
difficult to make the shell water-proof, Captaiu Nortonfie satialied that percussion powder, 
made from silver, will explode by friction or percussian, even when ** mixed with water," 
These shella have been also adapted to field artillery, and have been pronounced ** simple, 
aafe, and efficaciaus.” k p , 

‘The properties of explosive campanods are interesting at thia moment, in their assumed 
connexioa with Captsin Warner’s secret. Two of the most formidable compounds knawn 
are aaid to ba the chloride of nitrogea, or azete; und its brother componnd the iodide of 
ammoninm, or aitragen. ‘The mechauicsl force of the chloride of azote in detonation, is 
auperior to that of any otber kaowa, uot even excepting the ammoniacal fulminating sil- 
ver, Dulong was the first to investigate the iodide of ammonium, sud exchanged far his 
knowledge in one experiment three fingers, and in a aucceeding experiment, au eye. 


“THE CITY OF LONDON” IRON STEAM-SHIP. 


This magnificent Iron steamer haa juat bean constructed in the Clyde, by Mr. Robert 
Napier, at the expense of 40,0U0/., for the Aberdeen and Loudau Steam Navigation Cam- 
pany, far steaming regularly between Aberdeen snd the metropolis. She has just made 
her first voyage from Aberdeen to Wapping. in an nuusually short space of time; though 
the wind was adverse, and ahe had ou board, besides passengera and a cargo of gaods, 210 
head of cattle, and 700 boxes af salmon, On her return from the Thames to Aberdeen, 
she accomplished the passage iu 38 honra. n y 

The City of London is of admirable symmetry, and nice proportion of length, breadth, 
aud height; which detract from her apparent magnitude. She is, however, a stupendous 
vessel, and commodioualy planned; ber large dimeusions giving scope far every accom- 
madation. Her actual measurement le as follows :— 


Feet. In. . 
Length between perpendiculara we 5 215 0 
Length over all oe .. oe oe 231 v 
Breadth of beam betweea paddle-boxes .. Ao 31.0 
Extreme breadth across paddte-boxea on ob 52 6 
Depth of hold on 20 0 


Her twe engines together are rated at 430-horse power, and her registered tonnage is 
732 tona—her measurement, 1110 toos. The poop stands 4 feet abave the main deck, 
and is 65 feet long, and nearly 4@ feet broad. The cabins are spacious and comfortable, 
and the ornaments are much more chaste than usual, Ina pleasure trip, this superb 
vessel, itis reported, accomplisbed the voyage from Greauock to Aberdeen, a distance of 
540 milea, in 42 hours, or at the rate of about 13 miles an hour, Captaiu Cargill, by whom 
she is commanded, speaks highly of the ease with which sha may be maaaged. With the 
exception of the Great Britain, which has nat yet been to sea, ale ig the largest iron stean 
abip afloat. 

JARINE GLue.—The naval ecarrespondent of the Times at Sheerness says 
that the Speedwell, teader to the Blazer, is in dock having her bottom cleaned and cop- 
perad, the mariae glue with which abe was sized about four months since haviug proved 
a failure as a aubatitute for copper in keeping cleao and free from animal and veretahle 
excrescences the bottoms of the veaselg to which it has been applied. 
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Tus WATERMAN STEAMER No, 12,—An extraordinary instance of despatch 
and facility in the construction and completion of steamers was exemplified in the huild 
of this iron steam-boat, oue of which class so boldly, a short time since, made the pas- 
sage to Ostend, The Waterman Ne. 12 was built by Messrs, Ditchhurn & Mare, from new 
drawings, in five and a half weeks, aod directly after the launch takeu to Deptford, where 
in 47 hours after, Messrs. Penn and Sou had completely shipped her engines, steam got 
up for trial, uud without delay the vessel loosed her mooring and proceeded up the river, 

Her MAJESTY'S STEAM-FRIGATE Rerriputiox.—This vessel, which has just 

been lannched at Chatham, is the largest steam-frigate and the finest vessel of her class 
in the service. She is longer hy 5 feet than the Penelope, which ship it will be recollected 
was originally a sailing frigate of the 38-gun class. The Retribution is one of the most 
perfect specimens of naval architecture we have seen, and has been turned off the stocks 
in a manner highly creditable to her constructor, Her frame is of Ltalian oak, her plank- 
ing and decks are of teak, and her beams are of African teak. She is frigate built, with 
ports fore and aft on her main deck, and has very superior uceommodation, not only for 
her awn crew, but for troops, as, in addition to her own ship’s company, which is to con- 
sist of 200 men, she can convey a full regiment of soldiers a thousand or eleven hundred 
strong. She is constructed upon the Surveyar of the Navy’s improved system, with iron 
diagonal riders at reverse angles, with wood trussing in the frame and shelf pieces fore 
and aft. Although longer than the Penelope, sbe is not so broad as that vessel by three 
inches, but she carries 25 tons more, and has engines of 150 h. pe greater; the compara- 
tive dimensions of the twe ships being as follaws :— 


The Retribution. ‘The Penelope. 


Length . 220 feet. 216 feet, 
Breadth . 40 ft. 6 inches. 40 ft. 9 inches. 
"Tonnage 1,64] tons. 1,616 tons. 


Engines. 800 horse power 650 horse power. 
The draught of water of the Retribution when she is fully equipped, and hag her water, 
provisions, stores, and 400 tuns of coal an board, will be 18 feet. She is not to be ship. 
rigged, but will have two masts, like the present men-ot-war steamers, which have only 
two masts, with the exception of the Penelope, which has a mizen as well as a fore and 
main mast. The armament of the Retrilmtion will consist of six 3 inch pivot guns, and 
four 82-pounders, besides two smaller guns for boat and other purposes, making altoge- 
ther 12 guns. By this it will be perceived that she is not so powerfully armed as the Pe- 
nelope, as that vessel carries 24 guns—namely, ten 3-inch pivot guns, two 42-pounders 
(pivots), ten 1Y-pounders, carronades, and two boat guns, The machinery for this splen- 
did vessel, made by Messrs. Maudslay, Son, and Field, is quite ready to be put on board. 
There are two engines, each having two cylinders of six feet diameter and seven feet 
length of stroke. The paddle-wheels are 34 feet in diameter and 13 wide; the shafts 
which carry them are of wronght iron, each nearly 30 feet long and l foot 10 inches in 


iliameter in the mid.lle. We believe they are the largest shstts which have ever been, 


made for any purpose. The boilers are fonr in number, and so constructed that they may 
be worked separately or altogether. ‘The entire weight of the machinery, including water 
in the boiler, is 600 tons. The Retribution is to be taken into dock and coppered, and 
bronght forward for commissioning immediately. 

Tus Trrrenons.—At the last levec-day at the Admiralty amongst the 
numerous models in the waiting-raom was Captain J, N Tayler’s telephone instrament, 
which was exhibited to the Lords Commissioners. The chief object of this powerful wind 
instrument is to convey signals during foggy weather, when no other means present itself, 
hy sounds produced by means of compressed air forced through trumpets, which can be 
heard at the distance of six miles. This important instrament will tend to prevent colli- 
sion at sea and on railways, and will lessen the horrors of shipwreck and capture, and 
give notice of tire. Vessels in the offing will be by it directed into harbour, and the time 
to enter tide harbours made known from the pier-heod, ‘The fonr notes are played by 
opening the valves of the recipient, and the intensity of sound is proportioned to the com- 
pression of the internal air, The small-sized telephone instrument, which is p: rtalile, 
was tried on the river, and the signal notes were distioctly heard four miles off.—Times. 

Screw Provevners ow Canats.—Steam tugs with screw propellers have 
been successfully introduced on the Union Canal. An experiment with one of these 
steamers took place a few duys ago. ‘Phe boats are the first of the kind introduced into 
Scotland. They are built of iron by Messrs. John Reid and Co., Port Glasgow; and the 
engines, screw propellers, &c., are fitted up by Mr. William Napier, sen., engineer, Glas- 
gow. The engines are on the upright principle. They commmnicate their power to the 
screws placed un each side of the bow; and by avery nice arrangement of wheels with 
wooden ant iron tecth (in order to prevent noise and vibration) they are driven at a great 
speed without creating any of that surge er wash on the banks which has hitherto formed 
the chief objection to the use of steamers on canals. The result of the experiment gave 
great satisfaction to all present; and, independently of the gain in point of speed, it is 
culcnlated that there will be a considerable saving in expense, compared with the ordinary 
mode of tracking by horses. ‘The steam-bout had attached to her six very large scows 
deeply laden, but it is capable of towing double the number without material diminution 
of speed. The scows to be tracked are connected together by rods having a parallel move- 
ment, and all under the control of the steersman on board the steamer, so that the neces- 
sity of a separate rudder and steersman for eacb scow is avoided—the whole train moving 
along with a steady and naiform motion.— Glasgow Citizen.” 

The Tagus Steamer has undergone a complete refit at the factory of Messrs. 
Milter and Ravenhill. Jer former boilers have been removed, and new ones on the don- 
ble-storied tnbular plan substituted, by which the following advantages are stated to have 
heen realized :—A saving in space of about one-fifth as compared with the old ; a tess dis- 
placement by about 6 inches, the vessel floatiog that much lighter; an economy of weight 
of nearly 40 tons, the former boilers and water being nearly 130 tons, and the present 80 
tans; an increase of power, by nsing a greater pressure on the steam valve with perfect 
safety, the present boilers working up to 25 per cent. of what they are proved capable of 
sustaining, and those of the old construction to 75 per cent. Nor are the hoilers them- 
selves the only improvement that has heen made in the machinery department. A simple 
and very effective arrangement of the cut-off valves by Mr. Lamb has been adopted, and 
the supply of the oil to the hearers has been regulated by the adoption of Allen’s lubrica- 
ors, by which the consumption of oil ig reduced to 30 per cent. of its former waste, The 
excellent blow-ofl valves of Mr, Kingston have also been brought to bear in their fallest 
extent, and to great advantage. 

Tur Cuasnet Steam Packets.—the report of General Paixhans on a 
credit of 1,6¢2,000 franca for the eonstruction of three steamers between Calais and Eng- 
land, was distributed last week in the Chamber of Deputies. The Débats, in mentioning 
this fact, says—" The English have at present, for Calais and Ostend, eight steamers, 
which altogether have 650 horse-power. They have given to some of these packets en - 
gines of a very superior description, and bave placed them under the direction of the Ad- 
miralty. ‘The Princess Alice, of 140 horse-power, crosses the Channel in 120 minutes, 
with wind and tide against her. France has on this line bnt three steamers, together of 
160 horse-power. They are crazy vessels, often obliged to demand the assistance of the 
steamers, when the sea is high, to tuke aver our despatches,” 

ENLARGEMENT oF THE Betston Docxs.—At a special meeting of the Town 
Council of Bristol, on Monday, a report from Mr. Bruel, relative to the contemplated 
enlargement of the South entrance lock of Cumberland Basin, was submitted. Mr. 

Brunel is of opinion thut to commence a thorough repair of the lock would be the same 
thing as its re-constrnction. ‘The expense of widening it will only, he thinks, entail an 
extra cost of abont 5,000/, The expense ot a lock 52 feet wide and 240 feet in length will 
be 22,0002., aod this will be amply sufficient for all the ordinary steam boats employed in 
the Irish trade, It was stated that the masonry is in a very defective state, both as to the 
banking aud facing, and also thut the fronting hat been separated from the banking nearly 
l3inches. Some Hisenssion occurred as to the impropriety of limiting the increose to 52 
feet. Most of the Royal Navy ateamers, it was contended by the objectors, were 60, 61, 
or 62 feet wide, and all tbose were now thought to be rather too narrow. Fifty-two feet 
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would nat admit such a vessel as the Great Western in ses-golng trim. Ultimately, how- 
ever, the recommendation of Mr. Brunel was agreed to.— Railway Magazine. 


LIST OF NEW PATENTS. 
(From Messrs. Robertson's List.) 
GRANTED IN ENGLAND FROM JULY 3, TO JULY 24, 1844. 


Six Months allowed for Enrolment, unless otherwise expressed. 


Guy Carlton Coffin, of Lunaford, Wilts, esquire, for “' certain Improvements applicable 
to locomotive, marine, and stationary engines.” —Sealed July 3. 

Anthony Lorimer, of Clerkenwell Close, Middlesex, bookbinder, for ** certain Improve- 
ments in the apparatus and means of facilitating drawing from nature or models.”’—Jnly 3, 

Henry Smith, of Stamford, Lincolnshire, agricultural implement maker, for ** certsiu 
Improvements in the construction and arrangement of hand-rakes and horse-rakez, and 
in machinery for entting vegetable substances.” —July 3. 

Charles Nossiter, of Linden End, near Birmingham, tanner, for “Improvements In 
tanning hides and skins.”—July 3. 

Jolin George Bodmer, of Manchester, engineer, for ‘‘certaln Improvements in locomo- 
tive steam-engines, and in carriages to be used upon railways, in marine engines and ves- 
sels, and in the apparatna for propelling the same, snd also in stationary angines, and in 
appartus to be connected therewith.?’—July 3. 

Christopher Dunkin Hays, of Bermondsey, Surrey, wharfinger, “ for Improvements 
in propelling vessels” —July 3. 

Octavius Henry Smith, of Wimbledon, Surrey, esquire, for certain “ Improvements in 
steam engines, hoilers, aul condensers.” —July 3. 

Stephen Bencraft, of Barnstable, esquire, for “ Improvements in the constriction aud 
fitting up of harness for the prevention snd cure of galled shoulders to draught harses,” 
—Jnly 3. 

James George Newey, of Birmingham, hook and eye manufacturer, and James Newman, 
of the same place, jeweller, for ‘ Improvements in fastenings for wearing spparel.”’— 
July 3. 

Thomas Syson Cundy, of Cutler-street, builder, for “ certaln Improvements in the con- 
struction and arrangement of stoves and fire-places.”—Jnly 3. 

Willoughby Theobold Monzani, of Wellington-terrace, Ramsgate, gentlemun, for " cer- 
tain Improvements in the construction of heats for the preservation of life and property, 
and in apparatus applicable thereta.”’—Jnly 3. 


Daniel Statlord, of Grantham, gentleman, for ° Lmprovements in apoaratua for prevent- 
ing what is termed smoky chimaeys or dues, and for the extinction of fire in chimneys or 
tlues."—July 3. 

Timotby Fisher, of Liverpool, mechanle, for  Improvemeats in locomotive engines.” 
—dJuly 10. 

Moses Pole, of Serle-street, gentleman, for “ Improvements in the manufacture of 
paper.’ (Being a communication.)—July 10. 

Moses Poole, of Serle.street, geatlemen, for '' Improvements in the manufacture of oils 
hy using a material not hitherto employed, and iu obtaining stearine therefrom, applicable 
in the making of candles, and also in the manufacture of manure from the residnum of 
guch oils with other matters.’ (Being a communication.)—July 10. 

William Bedington, jun., of Birmingham, menufacturer, for " Improvements in the 
constrnction of turnaces.""—Jnuly 10. 

Charles Henry Capper, of Birmingham, engineer, for “a certain Improvement or 
certain improvements, in the manufacture of palisades, gates, and fences, the whole or 
part of which improvements may be applied to other purposes."’—July 10. 

William Newton, of Chancery-lane, Middlesex, civil engineer, for "certain Improre- 
ments in the manufacture of wire from zink, and the application of the same to various 
useful purposes.""—July 10. 

Henry Highton, of Rughy, Warwick, master of arts, clerk, for * certain Improvements 
in electric telegraphs.’’—July 10. 

Robert Beart, of Godmincbester, Huntingdon, gentleman, for ‘* Improvements in ap- 
paratus for boring in the earth and in stone.’—July 10. 

John McBride, manager of the Nursery spinniog and weaving mills, Hutchesontown, 
Glasgow, for “certain Improvements in the machinery and apparatus for weaving by 
hand, steam, or other power.”—July 15, 

James Harrison, of Irwell Mouse, Bury, Lancaster, mannfacturer, for *‘ certain im- 
provements in machioery or apparatus tor spinning cotton aud other fibrous substauces.” 
—July 15, 

Henry Davies, of Norbury, Stafford, engineer, for “ Improvements in the construction 
of certain steam-engines, also in the application of steam to such englnes.”—July 15. 

William Taylor, of Regent-street, Middlesex, gentleman, F. L.S., for ** Improvements in 
the manufacture of oil from a vegetable, not hitherto so used,”—July 15, 

Jacques Bidanit, of Paris, merchant, for '' Improvements in applying heat for generating 
steam, and for other purposes, which improvements may be employed to obtain power.” 
(Belng a communication.)—July 17. 

Charles Armengaud, of Paris, engineer, for “° Improvements in apparatus for heating 
apartments, and other places, and in apparatus for cooking. (Being a communication.) 
—July 18. . 

Henry Rewley, of Lower Sackville-street, Dublin, apothecary and chemist, and George 
Owen, of the same place, chemist, for '* Improvements in the mode of confining corks, or 
substitntes for corks in bottles and other vessels, whether made of glass, earthen, ur stone 
ware, containing liquids charged or not charged with gas."’—July 20. 

James Nield, of Taunton, in the State of Massachnsetts, North America, for “certain 
Improvements in looms ,”— July 24. 

Sarah Coote, of Clifton, near Bristol, Gloucester, for ® Improvements in canlking ships, 
boats, and other yessels.”’—Jnly 24. 

Charles Humfrey, of Cross-lang, St. Mary at Hilt, London, for “ Improvements in the 
manufacture of candles, ””— July 24. 

General George Wilson, of Cross-street, Islington, machinist, for “certain Improve- 
ments in the construction of chimneys and tlues, and in furnaces, stoves, grates, or fire- 
places generally.”—July 24. 

William Brockedon, of Deyoushire-place, Queen-squaie, gentleman, for " Improve- 
ments in covering the roofs of houses and other buildings, in covering the valyes used 
when propelling by atmospheric pressure, in covering the sleepers of railways, and iu 
covering parts of stringed and keyed musical instruments,” —July 24. 

Joseph Hall, of Bloomfield, iron works, ‘Tiptou, Stafford, ironmaster, for ** Improve- 
ments m the manufacture of horse-shoe naila.”’—July 24. 

John James Russell, and Thomas Henry Russell, both of Wednesbury, Stafford, tube 
manufacturers, for “ Improvements in the manofacture of welded iron tnhes,”—July 24. 

James Kite, of Hoxton, coal-inerchant, for ‘‘ eertain Improvements in coostructing 
chimneys, and in the means used for sweeping the same, parts of which improvemeots 
are applicable to other like useful purposes.""—July 24. 

Edmund Pace, of the Brin of Messrs. ‘Taylor and Pace, of Hackney, in the connty of 
Middlesex, gentleman, for * Improvements in the machinery for figure weaving in silk, 
and other fabrics."—Jnly 24. 


———— 
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We are glad that the ingenions inventions for constructing light- 
houses on sands, which we were among the first to recognize, may 
now be considered as fully established in the catalogne of engineering 
resonrees, {t is by snch applications ot science to the useful arts 
that engineering acquires and extends the strong hold, which it is 
evidently taking on the public mind, and the importance which is 
being communicated to its professors. We are fortunately a very 
practical people, and nothing ean be more weleome than those exer- 
tions of ability conformable to our disposition, while it need scarcely 
be said that he who invents a new machine adds to the power and 
wealth of our common country. ‘[hns in the instance hefore us, pro- 
perly is to be secured, life preserved, and commerce extended by the 
improvement of our harbours, and by the detection and prevention of 
marine risks. 

The construction of Lighthouses on sand-banks is a modern inven- 
tion, and has already been successfully adopted, as shown by drawings 
in onr Journal, at Fleetwood, and the Maplin Sands in the Thames. 
Both these constrnctions were erected by the aid of Mitchell’s Patent 
Screw Piles,to form the foundaticn. We have now to record another 
lighthouse erected under the direction of Messrs. Walker and Burgess, 
for the Corporation of the Trinity House, at the point of Air, in the 
connty of Flint, at the mouth of the River Dee, a short account of 
which was given in the Journal jor last May, page 20S; the fonnda- 
tions are upon a different plan to those before erected, as in- 
stead of screw piles, cylinders were sunk in the sands to form the 
foundations, as we shall proceed to explain. 

At low water the sands are dry, when the workmen were enabled 
to proceed in their operations, by first sinking a slight cylinder of 
plate iron 4ft. Gin. diameter through the sands to the depth of 4ft. ; 
within this cylinder another cylinder of cast iron 3ft. Sin. diameter 
and 9ft. long was gradually lowered through the sands by excavating 
the sand from the inside by the aid of an instrnment well known to 
well-sinkers, called “A Miser ;” great precaution was taken to keep 
the cylinder perfectly perpendicular as it was lowered; within a few 
inches of the bottom of the cylinder a cast iron flange, 3 inches wide, is 
east upon the inside for the purpose of receiving the cast iron disc 
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shown in fig. 3: when the cylinder was sunk to the depth of 12 feet, a 

‘ig. 3 hollow cast iron pillar 13 feet high and 
} foot external diameter below, was set 
in the centre of the cylinder, the foot 
resting upon the disc at the bottom, as 
shown in fig. 2; when the pillar was 
placed in its proper position the snr- 
rounding space was filled ia with con- 
erete, and on the top were laid large 
stones abont a foot thick, the whole 
forming an immoyeable foundation of 
10 tons in weight. There were nine of 
these cylinders, eight at the angles and 
one in the cenire, sunk through the sand, 
making together a total weight of 90 
tons to receive the lighthouse. On the 
top of the pillars are east sockets for 
the purpose of receiving the bent or 
curved pillars, xs shown in fig. 1, and 
which were also ciast hollow with sockets 
to receive the inclined pillars upon 
which the bnilding was erected. ‘The 
piles are firmly tied together by two 
tiers of horizontal ties all ronnd the 
eight sides, and again by diagonal ties 
from the centre post to each of the an- 
gular posts. The upper part of the 
edifice is inclased with Palmers patent 
corrugated iran plates, with a space on 
the inside, and lining boards, which 
form a living roon: for the attendants: 
avd the conical part below a small 
kitehen and water closet. The lan- 
thorn above is constrnefed of gun metal 
in a very superior manner. The whole 
of the iron work was prepared by 
Messrs, Gordon aod Co., engineers of 
Deptford, under the immediate direc- 
tion and snperintendence of Messrs. 
Walker and Burgess. 

During the constrnetion of the light- 
house, and since it has heen finished, it 
has been expased to soine severe gales, 
¢ Which it has withstood with remarka- 
=4 ble firmness, 


g. 2. 
Section of Cylinder and Pillar. 


ARTESIAN WELLS AT SOUTHAMPTON. 


During the meeting of the Royal Agricultural Society, Dr. Buck- 
land delivered a lecture on Artesian Wells, and in particular on that 
which is now in progression at Southampton. Though uncompleted, 
it is a work of immense magnitude, vying with the great well at Gre- 
pelle, hy which Paris has been lately snpplied. The depth of the 
Sonthampton wellis at present 1,500 feet The shaft deseends throngh 
+S feet of alluvium, 300 feet of clay similar to the London clay (which 
is a general substratum in the Southiumpton basin), and through an- 
other 100 feet of plastic clay, before it reaches the chalk, through 
which it descends 100 feet still further. Thus from the surface a 
well has absolutely been built downwards nearly 570 feet, and under 
such difficulties from irregularities in the strata that four iran cylinders 
have heen placed in points where no attempt at masonry could have 
proved suecessful, Not the least singular part of this work is the 
manner in which this underground well has been built from the sum- 
mit level downwards “into the very howels of the land.” This isa 
matter, however, which it would be tedious to describe; suffice it, 
therefore, that after reaching a depth of nearly 600 feet, the opera- 
tions of the masons were suspended, and the boring-rods were brought 
into operation, and employed until, through their instrumentality, the 
contractors have reached a depth of 1,300 feet. As might be ex- 
pected, the supply of water is already abundant. It now rises within 
40 feet of the snrface, and by the aid of powerful steam-engines no 
less than 55,000 gallons a day are literally poured into the town of 
Southampton. It is expected that the water will soon rise to the 
surface, when the supply will be immensely larger than even this.— 
Hull Packet. 
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CANDIDUS’S NOTE-BOOK. 
FASCICULUS LVII. 


. “ I must have literty 
Withal, as large a charter as the winds, 
To blow on whom I please.” 


I. Dr. Fulton, I perceive, imputes to me something like indiscretion 
for urging architects to exercise their invention rather more than they 
do, and give us something new. He says that the cry should rather 
be for ‘ something good, ‘good:’—of course ; but that condition was, I 
conceived, so evidently implied that there was no necessity whatever 
for mentioning it. Mere novelty, without any other quality to recom- 
mend it may be achieved by any one, and may be bad any day; conse- 
quently in speaking of novelty or originallty as a merit in productions 
of art or literature, it is oaturally presumed that by such term is nn- 
derstood what so far fiom excluding other excellences, superadds to 
them a fresh attraction. Dr. Fulton, however, is less exigéant than 
myself, since he, it appears, is content to abide by what is established 
as ‘goed,’ and would rather dissuade us from aiming at aught better— 
at least different, lest instead of ‘better, we should obtain ‘worse.’ 
It has been urged by many others beside him that a love of novelty 
has always been a symptom and forerunner of the decline of archi- 
tectural taste. But then it is because novelty has been valued for its 
own sake only, and has been made the chief aim irrespective of all 
other æsthetic merits. 

The loujaurs perdrix system is sure to fail even in matters of art; 
nor does it avail at all to preach against the love of novelty, and say 
there onght to be no such passion in the constitution of the human mind, 
since there it 7s, and how is it to be got rid of? To think of eradi- 
cating it is hopeless; still we need not wholly despair, since it is possi- 
ble to manage it. This, however, is not to be done by reining it too 
tightly ; not by tying ourselves down to certain approved models, and 
saying to Art “thus far shalt thou attempt to go and no further!” for 
iu that case Art either degenerates into drowsy, spiritless, plodding 
routine, or else breaking from all trammels, runs wild and wilful 
equally unguided and unchecked. 

Il. The excessive economy in regard to frontage, which the enor- 
mous price of ground in the metropolis compels builders to observe, 
is anything but favourable to the character of our street architecture. 
Even where several houses are united together into one general facade 
the narrowness of the individual dwellings interferes more or less with 
design and with nobleness of style. Very rarely can the appearance 
of a single large mansion be kept up, if only on account of the win- 
dows being put so closely together, and there being such a dispropor- 
tionate number of doors on the ground floor. If the houses are only 
two windows in breadth—and a frontage of from twenty tu five-and- 
twenty feet will hardly admit of more, where regard is to be had to 
expression of solidity and dignity of character,—tbere will be just as 
mapy doors as windows on the ground floor, unless, as is sometimes 
done, additional windows are put there in order that each front par- 
lour may have two. Yet, instead of at all-mending matters, this only 
makes them worse, not only destroying all symmetry but causing the 
whole of the lower part of the building to show itself less solid than 
the rest, and to appear mean and squeezed up, and cut up, and to be 
upon a smaller scale. Neither is it much better, if instead of two win- 
dows in front below to each house, a single window of larger dimen- 
sions be given to the front parlours. In either case—whether there 
be three openings below to two above, or the same number, but a 
wider and narrower one,—there is this additional defect, that the lower 
openings are not in the same line or axis as those over them; conse- 
quently, however good the general elevation may be in other respects 
it is marred by that of the ground floor. Such is the case with the 
newly erected range of houses in Maddox Street, which is neverthe- 
Jess by very far the best specimen of street architecture anywhere in 
town; and to point out what must be an exceedingly great merit in 
Dr. Fulton’s eyes, it has no cocked hats? Where the houses are three 
windows in breadth, the inconvenience here spoken of is, of course, 
got rid of, but there unless the frontages be proportionably increased, 
the design snffers in consequence of the windows being too much 
crowded together. Observation, if not books, may furnish us with a 
tolerably good general rule in regard to the distance between windows 
in astylar composition, or where it is not regulated by pilasters or 
columns, viz, the clear space between the window dressings ought to 
be equal, or nearly so, to the width of the windows including their 
dressings. Such we find to be the case in the Travellers’ and Reform 
Clubhouses. 

To imagine that grandeur or even importance can be given to street 

architecture by merely continuing along the same design to an immo- 
derate extent, is a very great error. In such case the idea of unity— 
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of a single façade or mass of building is lost sight of. The eye is 
offended by a provoking sameness and repetition, where there was op- 
portunity for variety and contrast. The sort of deception to which 
the spectator would readily lend himself, if practised more modestly 
and with greater regard to vraisemblance, is altogether frustrated. 
What was meant to be palace-looking becomes barrack-looking, for 
the more the design is drawn out the more insignificant do its features 
and character appear. In a facade composed of several houses, some 
sort of ratio between height and breadth ought to be observed, so as 
to produce a well-proportioned mass; which is the more desirable in 
street architecture, because the sameness of a very extended line of 
front cannot be relieved or broken up by projecting or receding parts 
in the plan. 

Ill. There is one tolerably safe mode of experimentalizing with re- 
gard to the effect of colours in decoration, which is, to make several 
drawings of the room or interior which is to be embellished, colouring 
them differently in order to judge what harmonies or contrasts would 
best suit the design, or the particular character intended to be given 
it. Unless this be done, the result must be left more or less to coo- 
jecture; excepting indeed nothing more is wished for than what has 
done over and over again before, in which case there is no experiment 
to be made. Where colouring is to be employed architecturally, some 
previous general scheme or design of it is almost as necessary as an 
outline one for the forms and surfaces to which it is to be applied, and 
which it is intended to relieve. Nevertheless, although the study of 
colours and colouring is one of great interest in itself, and of great 
artistic importance, it forms no branch of architectural study. ‘There 
is no system—no priuciples laid down for it ; the subject is not even 
so much as glanced at by any writers upon architecture; consequently 
inregard to it, every one is left to become—if he thinks it worth 
while to do so—his own instructor,—to proceed empirically, picking 
up what hints and ideas he ean for his own information and guidance. 
People seem to have got a notion that colouring is what they call 
“mere matter of taste,” and therefore, according to the well-known rule 
“de gustibus,’ no matter for criticism to interfere with: as if decora- 
tion itself of every kind, and all that constitutes architectural design, 
were not entirely matter of taste—cither goud or bad; therefore, to 
say that it is merely such, is a more easy than satisfactory way of 
settling “the matter.” 

{V. At the present day it will not do to talk disparagingly of “ mere 
taste,” now that it is made “matter” of public importance, and we 
have Royal Commissions of Art, who are endeavouring to inoculate ns 
all with Taste—with what success may be more safely predicted some 
twenty years hence. The “ mere-matter-of-taste” folks must hold their 
tongues, or perhaps, they may talk as much as they please, since their 
voices are likely to be drowned in the general acclamation and outcry 
for “Taste.” Where the public must pay for Taste whether they 
will or no, it is better that they should have to pay for good instead of 
bad, and experience ought by this time to have convinced them that 
if the good is apt to be expensive, the bad has seldom anything to 
reconcile us to it on the score of cheapness, as is proved by those 
samples of it Buckingham Palace, the Post Office, and the British 
Museum. 

V. Ere very long, it is to be hoped, some engravings will be brought 
out, affording us faithful delineations of those portions and details of 
the New Palace of Westminster which are actually executed, leaving 
others to follow from time to time accordingly as the respective works 
shall be completed. By that means the livmg generation of profes- 
sional men and artists, those abroad as well as here at home, might be 
put in possession of studies which they cannot hope for, if no archi- 
tectural work of the kind is to be commenced until after the whole 
edifice shall have been thoroughly completed. Besides, the time that 
would be required for bringing out a full series of adequate illustra- 
tions of such an extensive pile of building would greatly delay a work 
of the kind, if it is not to be commenced before the edifice itself is 
finished. Some may be of opinion that illustrations would be super- 
fluous altogether; since what necessity, they will ask, can there be for 
showing upon paper what may be as well or better seen in the build- 
ing itself? According to such argument, no drawings whatever are 
required of actually existing buildings; whereas, it may be presumed 
that those in Britton’s Cathedrals, and similar works, have very greatly 
facilitated the study of the originals. Without actual inspection, it 
is hardly possible to judge truly of a building, but even the most 
careful inspection, unless repeated again and again, will uot enable 
any one to study it thoroughly in all its circumstances without the aid 
of drawings, which submit every part of it to close examination, He 
must be furnished with a most excellent memory indeed—must be 
able to recollect every particular far better than the architect himself, 
who could dispense with such assistance. 
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ORIGINAL PRACTICAL SOLUTION OF AN 
IMPORTANT PROBLEM. 


By Ouiver ByRNE, Mathematician. 


Given the angles of elevation of any distant object, taken at any 
three stations in the same horizontal plane, and the distances between 
the stations, or data sufficient to determine them; to find the height of 
the object, and its distance from any of the stations. 

Let A, B, C, be the three stations in the same horizontal planc, T 
any distant object, TO the 
perpendicular let fall from T 
to the horizontal plane passing 
through A, B,C; the distances 
AB, BC, C A, and the angles 
of elevation TAO, TBO, 
TCO, are given. As AO, 
BO, CO, are in the same 
horizontal plane each is per» 
pendicular to T O. 

The right angled triangles 
OAT,OBT, OCT, having 
acommon perpendicular, their 
bases AO, BO, CO, are in 
the ratio of the cotangents of the angles of elevation at A, B, C, 
iespectivcly. Consequently, in the figure AO CB, we have given 
the lengths of the lines AB, BC, CA, which we shall call a, b, c, 
respectively, and the ratios of O A to OB to O C, which we shall call 
m+n: p» It is evident, if we find any of the lines O A, O B, OC, 
we can then readily find the altitude O T, or any other line in the 
figure; for this purpose we shall first give the following lemma :— 

If a straight line A B, be divided in a given ratio in the point C, 
and AB be produced to S, so that, CS : CAasCB : AC—CB, 
then if a circle be described with S as a a centre and SC as radius: 
lines drawn from A and B to any point P in the circumference of this 
circle will be in the ratio of AC : CB, te, 

AC! & GIB 2S AP Ieee 


This lemma is proved by that celebrated mathematician Thomas 
Simpson nearly as follows:—let A C= m, CB=2, BS g; mis 
supposed to be greater than z. 

n+wimiinim—n 
Jaber mpate ii nt m(Q) 
Jmbeiniim+tauptelim 
ata reitm+auteinta, 
thatis, SP : BS 3: AS: SP. 

.*, because the angle AS P is common to the two triangles APS, 

PS, they are similar; consequently, 
pi = iey BP: : m+n + ay, 


Ps AP ear at 
but by (Q) 
n-uetim+tutaiinim 
e BP & AP & 2 9 o gag 
œ. AP? BP :: m: x which was to be demonstrated. 
SC or SP = n + z = the radius of the circle, is evidently equal 
mn n? 
fe, ES oe | om Ck 
Now to return to the original horizontal figure A BCO. 


mn 


rT aT D 


Suppose O B to be less than either O A or O C, or suppose 7, not 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


295 


greater than m, or p: at B the above construction is to be made: 
AB, or a is to be divided in the point D, so that AD : DB ii m $ n3 


ma na 
oig = —— D B = ——. 
aE m+n a mpn 
BC or bis to be divided in the point E,so that, CE : EB :3 2:2; 
nb 


eee = —— so that, 
See and EB = rer’ Produce AB to G, 
according to the foregoing Jemma, if a circle be described from G as a 
centre and G D as a distance, all lines as A O, B O, drawn from A and 
B, to any point O in the circumference may be in the ratio of m $ ne 
Again produce C B to F, so that if a circle be described with F as a 
centre, and FE as a distance, all lines drawn from B and C, to any 
point O, in the circumference, will be in the ratio of n : p. 


TE a PoU mna A 
Neh ON m—n (m -Hanm — n) 
na wa 
PO m — 2 (mF n)(m — ny 
= EP u m npb 
ae ~ Pn (P naan) 
FB= n? 6 no 


=n — (p Fn) (pon) 


The four lines FO, FB, GO, GB, are readily found, as the ex- 
pressions for them are suited to logarithmic calculation. Then as the 
three sides of the triangle A B C are given, the angle ABC = F BC, 
is readily found; next, in the triangle BF G, there are given FB, 
B G, and their contained angle F B G, therefore F G and the remain- 
ing angles BF G, BGF, may be found ; also, in the triangle O F G 
the three sides are given, consequently the three angles can be deter- 
mined. The difference of the angles O F G and B F G, is the angle 
OFB. Now in the triangle B F O we have given O F, F B, and the 
contained angle O F B, hence OB becomes known. When OB is 
found, the height of the object T, and its distance from any of the 
stations are easily obtained. The whole of this detail of execution 
may be briefly expressed thus :—The four sides F O, F B, GO, GB, 
of two triangles on the same base F G, being known to find O B, the 
distance of their vertices. The following rule gives the method of 
calculation. 

RULE. 

The station at which the angle of elevation is the greatest, is the 
vertex of one of the triangles, and the foot of the perpendicular height 
of the object is the vertex of the other triangle, having the same hase 
as the former, all the sides of which are unknown but may be calculated 
thus :—add the natural cotangent of the angle of greatest elevation to 
the natural cotangents of each of the other elevations, and then sub- 
tract it from them: find the snb. logs. of these sums and differences. 
Then find the radii of the circles that determine the point at the foot 
of the perpendicular height of the object, or two sides of one of the 
triangles: add together the log. of either of the sides which meet at 
the station where the greatest angle of elevation is observed, the log. 
catangents of the angles observed at the extremities of that side, and 
tbe sub. logs. of the sem and difference of the same natural cotangents ; 
this sum will be the log. of the radius on that side produced. The 
part producd is found by adding together twice the log. cot. of the 
greatest angle of elevation, the log. of the side produced, and the sub. 
logs. of the sum and difference of the natural cotangents of the angles 
of elevation taken at the extremities of that side. Thus we may de- 
termine the parts of the sides produced at the station where the 
greatest angle of elevation is observed, and as the angle contained by 
them isthe angle contained by the horizontal lines meeting at that 
station which can be readily found, as the three lines joining the stae 
tions are given, the common base is readily determined. Hence 
having all the sides of the two triangles on this common hase the dis- 
tance of their vertices may be found by the rules of plane trigonome- 
try, and therefore the altitude of the distant object and its distance 
from any of the stations, 


EXAMPLES. 


I. At three stations, A, B, C, in the same plane, whose distances 
AB, BC, CA, are 462, 429, and 495 feet respectively, the angles 
af elevation of an object standing perpendicularly over O, are 
36° 22 07-93, 48° 45’ 507153 and 39° 0’ 26-91. Required the per- 
pendicular height of the object and the distance from station B to O. 

25% 
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The greatest angle of elevation being at B, we shall according to 
the foregoing directions produce A B and CB. 
Elevation at A = 86° 22’ 07/93 nat. col. = 13579110 


i" B= 45 W y 05765432 
A C= 39 o 2591 p = 12345678 


Sv that the lines A O, BO, CO, are respectively to each other 
As 13579110 : 0.8765432 2: 1.281567. 
As the three ‘sides of the triangle ABC are given, the angle 
ABC = FBG is found ta be 67° 29’ 48'"5. 
13579110 -+ ‘6765132 = 2.2841542, log. = 03491714 
13579110 — .8765432 = 0-15 13678, log. = 1-6824770 


* 99683516, sub. log. lo.... O-U316454 
12345675 -+ +5765482 = 21111116, log. = 0.9245111 
1.2845075 -+ 9765432 = 03550246, log. = 1.5589128 


t 01215761, sub. log. to... 
—... To find GO. 
Log. AB = log. 462 = ...... 26646420 
(AO); log. 13579110 == so0000 0:13287 13 
(O B); log. 05765432 = sconce MEEA 
* sub, log. found above ...... 99683516 


. 18754239 


(GD SS ONIBAS oon lus AE 


To fnd GB. 


ins TAIB Ss og HO Sot ganas eera == PH et) 
Tries Keo OF GOBE Goanooongosc ot = 185553466 
Silt lupe, Wee used a e = 99684516 


(ih == GRUB oad i coco S AERE 
To find FO. 


laz GH= ler ARN aaae == ERE 
s eee EBE a dnuauacs = 00915150 
(OTE) ae Meros e pens = 19427783 

¥ sub, lug. found abuve ........ a= ea] 


IO) == EIN coos Nits open = AE 
To tind F B, 


Coe O B= log ARI ee e = 263245783 
TRIO Hao 0rO S760 f32 nene Goosu4 66 = 18555466 
GP EWG Ie e goopoasoEead = 01215761 


F B = 496.091 .... log. sese = 26395800 
To find the angles BG F and BFG. 


BDR CRUE! Ganon soo osuend 436-094 
(EC) = 2330:0720 ag acon cocoon 9320020 


Sum = 766114  Dillerenee = 106.074 
FBG = 67° 22’ 48-5. 


As (669114 -..... gous se Guttas sub. log. = 7°1157066 
oi OG OTA eei-1-/e/-1° log. = 2:0256090 
2 Oo fits HO? WEP RIS" os coasacce log. tan. =10:1760912 
g (eins ETE Be oe poaue slog. tan. = 193174068 


. +. 56° 18 853 + 11° 43) 573 = 68° X 33"4 = BGF, 
and 56° 18’ 3573 — 11° 43 57"F = 10° 34'38’= BFG. | 
Since all the parts of the triangle BF G are known except the side 
FG, it is readily found to be 434-0318. 


[AuGusT, 
To hnd the angle O F G. 
614-2167 7797521 779.7521 
434.0318 434.0318 614-2167 
54 4°2557 —— . — 
a 3457203 1655334 
2) 15595042 
Ase 
sub. log. G14°2167 ..... ae ae = 17.2116783 
sub. log. 4340315 ............-- = 7:3624755 
log. 4457203 2... cece eee = 25357249 
Woz. WGo:5d54 ine. ooon = LEECO 


96658368 


lug. sim. 27+ 36' 06-85 
ay 


55° 13 1376 = angle OF G. 


44° 34’ 38” = ” BFG. 
10° 37 35-76 = „ OFB. 


Hence, in the triangle B F O, there are given two sides and their 
included angle, from which the angle FBO is found to be 145° 56° 
48°81; the angle FOB = 23° 27 35'-43; and the side OB = 
202.2753. ‘Then with the elevation at B, (48° 45’ 50°53) and base 
O B, the perpendicular height of the object is found to be 230-7615. 

ll. Ona sandy beach a horizontal line AB is measured and found 


ale pe 
Maes Te fhei 
75 ae oe 
7 le 
2 1i 
a a ii 


to be 136 yards; a flagstafl’ is set up at C, or a headland in the same 
horizontal plane with A B, the angles CAB, CB A, are observed to 
be 41° and 102° respectively. The angles of elevation of the top of a 
rock T, at the three stations A, B, C, are observed tu be 38°, 31°, and 
27° respectively. Required the distance from A to the summit of the 
rock T, the perpendicular height O T, and the distance from A to O, 
at the foot of the perpendicular. 
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Yards. Yards. vires atsin 2x 6 

AF = 1968954 AG = 1635924 eee nes) ce 

FO = 256-0187 GO = 250-8460 eS 

AC = 221-0447 AO = 897677 ie 

BC = 148-2582 AT = 113-9160 l—sin?2n8@ cos? 228 

FG = 1300280 OW = gine c 1 
a ara TEY 
f ee = ae an re And., cos 2 n e—2 sint = 1. (A) 

= Ə 

He INNO) Ss E Te” 


DIAGRAM FOR DRAWING GOTHIC ARCHES. 
By Peren NICHOLSON. 


To find the radius of an arc g 8, concentric with a given are A B, 
tu meet the sine BC, so that the difference of the radii Ag, may 
divide g 3, the arc to be found into a given number of equal parts. 

(We are indebted to our valuable correspondent O. T. for the above 
method of drawing a cinqueloil head; it is copied from a diagram 
made by Peter Nicholson, in whose handwriting is also the problem 
annexed. It will be observed that the diagram does not suggest any 
method of selving the problem, we therefore referred it to Mr. OLIVER 
BYRNE, who has tavoured us with the following solution.) 


Let AO = r, q o= z, Co =c, and the angle gor = 20. 
é pe aon ? E A IERA z i 
.*. À q=qr= 2r sin 60=r-x; and z= e Again 


U s = n/a? — c? a= g sin 279, (x being the number of equal parts into 
which the arc g s has to be divided); 4 


cos 14@ cos 70° 22647 = 


Although the general solution of the equation involves some difi- 
culty, yet the value of 8 or of 2 n 6, aud therelore of 2, may be readily 
determined in all cases, to any required degrce of exaetness, by pro- 
portion; for from the near approach of AOS to A OB, which ts 
known, two values of 8 may be readily selected, which when substi- 
tuted in (A), will give results respectively less and greater than unity. 
One or two examples will show the certainty and simplicity of this 
inode of proceeding. 


l. Let 7 = 4, c= 1, and n= 9, 4 = 12500000 = cos AO B= 


75° 31 nearly. Equation (A) becomes 4 cos 15 f—2 =n 6 = I 
a= 4° Il) = 6 nearly. 
Let us substitute 4° 10’, and 4° for 9 in (A.) then we have 


4 cos 72—2 sin 4° 0'= 10965550 (a) 2 
{d cos 180 —2 sin@— 1 1:VOUVOU0 (b) 

4 cos 75°—2 sin 4° 10’ = ‘8599600 (c) 

-3065950 = (a =€) 
0965550 = (a—b) 

tr [sU i 84r 125 = F 24125, which, when 


ge 22S — 18 O oss E a 


15—72 = 3 sof 


As 206595 : 96555 


aan 3:5009 uearly, so that if AO be divided into 8 


equal parts, Ag one of them, will divide the arc Gh US 2h Sh ety fates 


9 equal parts. 
i 
an 
$ 


fp 


a 
/ 


wok 


an 


n 
\ 


All CEOs g Ge o 


Il. Let r= 7, c = 2, and A= 7, ? = '2857142 = cos A O B= 
E a act 
a = f nearly. 


cos 73° 24’ nearly, 


Let us substitute 5° and 5° 10' for ¢@in equation (A,) which bee 
comes & cos 140 — 2 sin 0 = 1, and we have 
3 cos 70° : 0' — 2 sin 5 0’ = 10227589 (a) 
4 cos 14 0 —2 sin 0 = 1:0000000 (b) 
4 eos 72° 20'—2 sin 5° I0'= 88206% (c) 
*1406895 = (a)—=(¢) 
*0227589 = (a) — (6) 


22647. 


72° 3 20—702 20’ = 140! | 


As 1406895 : 227559 :: 140’: 


st. 70°: 22647 = 14 9 and 6 = 5°: P 617 x= fa 


9 a 


= æ 


c 
2n 07 
5:9572 nearly = og, 


HL Let r= ?, c= 1, and n= 4, $= 5000000 = cos AO B = 
60- 


cos 60°, = = 7° 30 = 0 nearly. 


8 
If 6° and 7o be substituted for 6 in equation (A,) which in this ex- 


ample becomes 2 cos § 8 — 2 sin 0 = I, we shall have 
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2 cos 48° —2 sin 6- = 1-1292042 (a) 
2 cos 8@—2sin @ = 1-0000000 (b) 
2 cos 569 — 2 sin 7° = 8746472 (c) 


my i ane 12545570 =O) 
AO — (OS Hes HO Ean (a) — (b) 
E ; 1202042 .: gu : gJ.. 8 — 6° 8l’, and Se = 920 S. 
Sivee gO =e = = 


— = =e. ok This 
cos 5? cos 52° 8’ 


Seelso30)i-—"aticanly. 
last example shows that great nicety is not required in selecting the 
angle q O 4, even when the number of parts are few and the angle 
AOB small; forin one instance we bave supposed q O 4 to be 56° and 
in the other 48°, and yet we have arrived at the value of 6 to a minute 
of a degree, which at once shows the certainty of this planof proceeding. 


ON THE RELATIVE COST OF MASONRY 


dn Freestone, Sandstone, or Gritstone, in proportion to the Quality and 
Quantity of Workmanship thercon, and Observations on Prices to 
Contractors. 


The investigation ioto the quality of the bnilding stone, in reference 
to the Houses of Parliament, having brought this subject prominently 
before the public, and the deficiency of knowledge, as regards the 
technicalities of masonry, exhibited by those who are supposed to be 
well versed in such matters, has induced me to send you this paper 
with the above heading. Inthe acconnt given of the squabble of the 
Midland Counties Railway in Herapath’s Railway Journal, for 1843, 
page 153, “The answer of the Committee of Inquiry to the reply of 
the Directors to their report, with the rejoinder of the Directors,” the 
following occurs in reference to the uncertainty of the knowledge of 
technicalities. Answer of Committee, C—Observe, referring to the 
weir across the Trent, that the litigation mentioned by the Directors 
in their reply, was caused by allowing the words ‘ Ashlar Stone Weir’ 
to be inserted in the agreement with the Navigation Company. 
Rejoinder, D—States that Mr. M. pointed out to Mr. J. the words 
‘Ashlar Stone” being a term which he did not understand, and he 
asked him what it meant, Mr. J. answered that it was quite right; 
npon these words the litigation afterwards arose. The Trent Naviga- 
tion Company endeavonring to enforce a weir of such construction as 
the Directors were advised would cost at least £20,000.” Finally, a 
weir was constructed at a cost of 50007. or 60002, and of less work- 
manship. 

Now the question whetber “ Ashlar'? is dressed stone or stone 
as it came from the quarry, is very difficult to decide by reference 
to dictionaries, whether general or architectural. In the schedule 
of the contracts on the North Midland Railway, we have the fol- 
lowing terms, “ Ashlar, tool-dressed and laid in mortar, Hammer- 
dressed walling stone, coursed rubble and random rubble; and in the 
schedule of the Manchester and Leeds Railway, we find the term, 
“ Ashlar backing, or bastard Ashlar work,” from which it may be in- 
ferred that the term Ashlar means dressed stone. On consulting 
Bailey’s Dictionary, 1759, he says—* Ashlar: Freestone as it comes 
out ofthe quarry” And on reference to “ Mechanical Exercises,” by 
Peter Nicholson, 1812, page 275, he says—‘ Walls faced with squared 
stones, hewn or rubbed, and backed with rubble stone, are called Ash- 
lar.’ From this latter quotation ! am inclined to think that, from the 
term “hewn,” that Ashlar is stone as hewn from the quarry or quarry 
dressed, being level on both beds, and that the term bastard Ashlar, to 
denote this description of stone work, as used in the schedule of tbe 
Manchester andLeeds Railway, in contra-distinctionto tooled or dressed 
Ashlar, is improper. I have also seen in a specification the term 
“ Ashlar or cut stone work 3’ yet I contend the term Ashlar does not 
inclnde other dressing than that at the quarry. Any stone of a wall 
ue sides, a face or front, upper and lower beds, two end joints, and 
back. 

“The term faced is used in connection with the tools nsed in 
working the stone, to denote the description of work—as chiseled 

stone, or chisel-dressed stone; drafted and troaehed; cbiseled after 
the pick; hammer-dressed ; all in allusion to the quality of the facing 
or work put upon the front or face of the stone. As regards the 
strength of masonry, it is usual to specify the height of each course, 
the frequency of thorough stones or bond stones, and the average 
thickness of the stretchers, as an example—the Ashlar stone each 
course to be 18 in. high, the bed of stretchers to average two feet, and 
the bonders to form one-fourth of the whole face, and to be 33 feet 
deep on the bed, The quality of workmanship of the beds and end 
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joints of the stone is inferior to the face, and is usually roughly chiseled 
after the pick. An inferior description is called hammer-dressed, in 
allusion to the stone being so dressed on the face; and in the specifi- 
cations the same allnsion is made to the height of the courses as no- 
ticed above in reference to Asblar, the conrses being less, and beds 
narrower, no conrse to be less than 9 or more than 15 inches in height. 
Bed of stretchers to be 12 in., headers two feet on the bed, with inter- 
vals not exceeding four feet. 

The Commissioners of Inquiry into the quality of building stones 
have assumed “plain work” on Portland stone as wnity, which I 
suppose is rubbed work including labour only, and may be fairly 
taken to represent one shilling as regards cost; and by reference 
to the report it will be scen that the hardest sandstone is repre- 
sented by 1-25, and the softest by +9. The cost of the stone de- 
pends on the cost of getting, royalty, waste, e. and the relative size 
of the blocks, as under or above a certain cubic content, or weight in 
tons, taking 16 feet to the ton; but this is not altogether the right or 
proper plan, as there are certain relative dimensions in the length, and 
proportion between bed and face or depth of the course, which give 
an increased valne, First as to the royalty, it is usual to charge from 
£5 to £10 per annum for each man at the face actually hewing stone , 
not labonrers clearing away rubbish, but exclusive of them entirely, 
which may amount to about Id. per cubic foot, so that any offer of 
stone by any landowner gratis to any building, provided the quarry is 
not “bared,” or opened, will be evidently more generous in appear- 
ance than in reality. By reference to the Commissioners’ report, it 
will be found that the price of the sandstone in the county of Durham 
is from Sd. to 9d. and as low as 5d. per cubic foot at the quarry, and 
that fine-tooled face, including joints and beds, is 4d. per cubic foot, 
and if rubbed 2d. in addition. But for ordinary purposes the price of 
ashlar may be called Gd. one mile from the quarry, and workmanship 
Öd., and mortar and scaffolding 2d., or a total of 14d. per cubic foot. 
But to divide even more minutely the price per cubic foot of labour, 
chiseled after pick is 14d. to 1$d.; sctting 14d. to igd.; stone lime, 
two of sand to one of lime, $4.3; and if the whole of each course of 
interior masonry be dressed the same as exterior, the cost will be iu- 
creased from 2d. to 24d. per cubic foot. The question of cost is fur- 
ther invelved when the face of the stone is sunk, or panelled, or 
robbed, or moulded—and the following is a schedule for Mansfield 
stone. Stone is. 9d.; labour, bed and joint 4d., tooled 7d., sunk 103d., 
rubbed Sd., picked ñd., rubbed and sunk 1s., ditto moulded 1s. Sd., 
boasted and tooled 4d. In the building for which these latter prices 
were used the Darley Dale stone was substituted, and the cost was 9d. 
per cubic foot more for the stone, and the labour was donble in conse- 
quence of its not being able to be sawn; the cost of Manstield being 
1s. 9d. for the stone and 7d. for labour, and of Darley Dale 2s. for 
stone and 1s. for labour, both exclusive of setting. In the Journal, 
vol T., page 188, a correspondent, C. L. O., writing on stone, states that 
Darley Dale stone from Derbyshire, was to be nsed for the termini of 
the London and Birmingham Railway, and supposes it to be limestone, 
which it is not, being a very fine grit. The terminus at Birmingham 
was built with the stone, and although then little known and its work- 
ableness not tested, the competition was so close that in twelve com- 
petitors in an amount of £40,000 the difference was only £200. 
Another correspondent, Vol. V. page 297, and I believe one of the Com- 
mission to inquire into the stoue for building the Parliament Houses, 
in a paper read before the Institution of British Architects, observes, 
that architects are wanting in attention to the quality of stone known 
by one name and obtained from different beds, and of their being satis- 
fied with the generic term good ; and that, from competition, builders 
are not studious of quality, but what kind of stone can be most expe- 
ditiously wrought, and that merchants in consequence cannot find a 
market for a better quality if they were so inclined, and that quarries 
of good quality are laid aside and inferior substituted. He combats 
the idea of its being a recommendation to a stone that of hardening by 
exposure; and that no wonder need be excited if a bad stone should 
be conspicuously placed in a building, otherwise in excellent condi- 
tion, from the mere circumstance of its being of the requisite size, and 
coneludes by holding cheaply the test of disintegration as a proof of 
durability, but offers no better test as a mode of adoption. Before 
making any remark on the above observation, let me call attention to 
another correspondent, A Lover of Fair Play, Vol. UJ. page 309, who 
states that the stone used for the Houses of Parliament is from Steetly 
Quarry, and net reported upon by the Commissioners at all. The 
stone selected, Bolsover Moor, being stated by another correspondent, 
Amicus, Vol HI, page 189, to be deficient in size, form, and quantity, 
as was also the Mansfield Woodhinge stone, the magnesio calciferous 
sandstone, as it is called, which, by-the-bye, is not very intelligible to 
the uneducated or uninitiated student either of architecture or geology; 
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{ think the competition of builders for the Birmingham termini pre- 
viously related is a sufficient answer to the inattention to quality by 
architects, and the study of builders to find out an easily wrought 
stone, and also the inability of merchants to find a market for stone 
of better quality than now supplied. The latter gentlemen are the 
only ones who escape censure; and let me inform your readers that 
they have a complete monopoly of the London market, and that Bath 
and Portland are almost the only oolitic, and Park Spring Bramley Fall 
stone the only grit now known in the market, exclusive of the Flat 
York paving. The commissiun charged on sale ofstone is as much 
as the royalty, or id. per cubic foot, and fully fifty per cent. of 
the profits of the most calculating and persevering of the provin- 
cial suppliers of the London market. Bunt to return to the object 
first contemplated in the paper, viz., the relative cost of masonry, 
which will vary as the size of stones and quantity of workmanship ; 
and for the purpose of fixing the price of stone, there is appended a 
table of prices of stone proportionate to the size, and by reference to 
the schedule of prices enumerated in the body o! this paper in the 
case of Mansfield stone, any party at all conversant with this subject 
can calculate tbe work on the bed, face, superficially, &c.; and if any 
size of stone is assumed for a cornice or architrave, and any figured 
section or profile assumed, no difficulty will be found in apportioning 
the labour to the cubic contents, and then arriving at the valne of any 
such architrave or cornice per lineal foot, or as a summary. With 
reference to cubic content only, the price of labour for the whole may 
be taken at 2d. per cubic foot for tooled work ; 4d. for moulded work,and 
Qd.for rubbed work. The inferior sorts of masonry to Ashlar are—rub- 
ble work, as the stone comes from the quarry of all manner of shapes: 
coursed rubble, in conrses of accidental thickness; block in course, 
with courses 7 to 9 in., which is usually dressed with the hammer, and 
goes by the name of hammer-dressed work, and is generally backed 
with common walling or rubble. These sorts of masonry are generally 
measured in bridge work, not by feet but cubic yards, and the price 
may be taken as follows—random rubble 5s. 9d. per cubic yard, 
coursed ditto 7s. 9d., hamnier-dressed 16s. 6d., or as generalization, 
Ashlar as unity, the prices of the others would diminish by thirds as 
the descent in quality of workmanship; and as a further view of the 
cost, as regards different degrees of hardness of material, it is stated in 
the Journal that granite Gothic moulding is treble the price of that 
of Portland stone. 

The different customs as to the modes of measurement of stone in 
the varions localities likewise have some influence on the cost or 
price of stone work; and Railway Companies have been careful to 
insert that only the net measurement will be allowed, notwithstanding 
any custom to the contrary, &c., and sv rigidly have 1 known this rule 
followed out in estimating the cubic content of masonry, that in 
coping, whether simply weathered or saddle-backed, an average or 
mean, in the first instance of two and the latter of three, dimensions 
has been taken. Under such rigid rule no ordinary contractor can 
obtain fair play, and it has been the ineans of having two schedules of 
prices appended to contracts, the first by which the tender is com- 
puted, and the second containing a list of prices of the extra works. 
This is much fairer to the contractor than having the value of all ad- 
ditions or deductions from the specific work computed from one sche- 
dule, as in the case of excessive competition the contractor is induced 
to shave close, and not be remunerated for his trouble; and the dis- 
honest contractor resorts to the feint of pricing his schedule different 
from the body of his tender, in the hope that the excess of alterations 
will be on the side of additions ; when it is otherwise, and the excess 
is in the deductions, the consequences are obvious that he must be 
ruined. Many parties have a great dislike for the price of work be- 
coming known out of the trade, but { think this is founded in error, as 


when the real value is known to those who have work to let, it pre- | 
vents them giving it to parties tendering who are not able to cumplete | 


the work; and the trouble, litigation, and the dislike of third parties 
to enter upon broken work, is one of the most perplexing positions l'or 
an engineer to be placed in, and causes immense difliculty in closing 
accounts for works done. tn conclusion, t beg to draw attention to the 
Appendix No. 1, of the prime cost of stone proportionate to the size 
of the blocks; and to Appendix No. 2, which is a copy of instructions 
for stone to the quarry, so that they can be worked there and marked, 
and only have to be xed when sent to the work; the order is first, 
length, then underneath the breadth, and again underaeath the thick- 
ness, and the little figures on the left the number of times the dimen- 
sion is required to be repeated, and the marginal notes of the kind of 
work, 

St. Anne's, Oot, 
Newcastle-on- Tyne, 
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Arrrnnix, No. t. 
Tables of Prime Cost of Stone proportionate to Size. 


From Painsher Quarry delivered at Weir. 
12 in. Ashlar, 12 in to 18 in. bed 
5 feet long and under 12 cubic feet . . } ETc hg 
ditto ditto 30ditto . . . 9s. ditto. 
ditio ditto 100 ditto . . . IIs, ditto. 
From White Hinge Quarry. 
12 in. Ashlar, 12 in. to 18 in. bed, per cubic foot 5d. 
5 feet long and under 12 cubic fect, per cubic foot, 6d. to 7d. 
Ditto, under 30, 7d. to 8d. 
Ditto, under 100, 10d. to 128. 
From Cburch Quarry. 


Common Ashlar—20x 13x10, not exceeding 30x16x13, 7d. per 
cubic foot; not exceeding 4 0 x 2 0 1 6, 9d. per cubic foot, 
Square Blocks—1 to 2 tons, 19s. per ton, or Is, 24d. per cubic foot; 2 to 
4 tons, 24s, per ton, or 1s. 6d. per cubic foot; 4 to 6 tons, 28s. per ton, or 
ls. 9d. per cubic foot. 
Scantling of different lengths— 
20x 10x10, 54d, 
50x13x12, 9d. 
50x16x 9, 74d. 
70x18x10, 73d. 
5x 40x 13, 12d. per cubic foot. 


APPENDIX, No. 2. 
Stone Marked. Drawing No. 5, C. 


Ae in 
3 0 
2 0 prepared two beds and one face 
1 3 two feet faceway and 1 3 bigh 
5 0 
3 0 5 feet face and 1 3 high, stringcourse 
as} 
a 27 
1 8 x73. 623 caps to piers, one quoin end to each 
82 6 
1 á string 
9 
4)8 9 
1 6 x6} weathered coping 
61 6 
2 0 «7 saddle backed coping, weathered to 6 in. 
118 0 
2 6 coping 6 in. front edge, 7 in. back edge + 
9 0 
1 6 12in. capping, two fair sides, circular edge, 
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MEMOIR OF M. PUISSANT. 
From the Eloge of M. Arago, delivered at his Funeral, Jan. 12, 1843, 


M. Puissant, a member of the Academy, was in the enjoyment of 
excellent health a short time previonsly to his death, the result of 
sudden illness, which cut him off at the advanced age of upwards of 
seventy. M. Puissant made his debét as a teacher of Geometry, and 
the writer of an useful work as analysis. He was soon afterwards 
employed as geographical engineer or surveyor in the trigonometrisa- 
tion of Corsica and Elba, amid the wild and desolate mountains. On 
his return from this mission he was employed in the Depot de la Guerre 
or Ordnance Map Department, and devoted his leisure to the conpi- 
lation of a celebrated Treatise on Geodosy, and another Treatise, not 
less valuable, on Surveying and Levelling. M. Puissant took a very 
active part in the organization and promotion of the corps of Geogra- 
phical Engineers, and was honoured with admission into the Academy 
of Sciences. On the retirement of the Colonel Chief of the General 
Staff, Puissant became the head of the department, and distinguished 
himself by the arrangement of the immense net work of triangulation, 
on which the new map of France is founded, one of the vastest opera- 
tions, and most useful, says Arago, of which we have any record, 
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MEMOIR OF M. BOUVARD. 


Extracted from the Eloge delivered by MM. drago at the Funeral, 
June 11, 1843. 

M. Bouvard, one of the seniors of the Academy ol Sciences, and the 
oldest member of the Board of Longitude, was born in 1767, ina small 
village of the Alps, near St. Gervais and Chamonny. His parents 
were absolutely without fortune. At eighteen years of age, Bouvard 
had only the tail of the plough before him, or a musket in the Sardi- 
nian service, when he was luckily tempted to goto Paris. Aftersome 
objections and misgivings, prompted by natural affection, a small purse 
was made up for him, and he walked up to Paris. Tt wonld be snper- 
fluous to enumerate the difficulties to be encountered by a young man 
without patrons, relations, or decided pursuit, and those feeble re- 
sonrees were rapidly exhausted. It is enough to say that if Bouvard 
did not get a dinner every day, no day did he fail to attend the gra- 
tuitous and public lectures at the College de France. During several 
months he hesitated between Mathematics and Surgery—Mathematics 
carried the day, his progress was rapid, and becoming an assidnons 
auditor of Manduit and Consin, he soon had private pupils of his own, 
among whom he was pleased to reckon M. de St. Antaire, the French 
Ambassador in London, and General Demareay. Chance made M. 
Bouvard a witness of the operations in the Observatory, and thence- 
forth sprang up a complete passion for astronomy, (neither is this 
term of passion inappropriate,) ata later period he was in an evi- 
dently feverish state ou the approach of any celestial phenomena, 
and the cloud which at the time of the eclipse of a star or satellite 
threatened to deprive him of the sight of the Moon or of Jupiter, 
threw him into despair. To the end of his life he related, with naive 
regret, the circumstances which forty years ago had prevented him 
from making certain observations; at other times he would occupy 
himself witha task of logarithims in his head for weeks and months, 
trying to discover any faults of calculations which such or sneh assist- 
ant in the observatory might have committed. In 1794 took place a 
memorable event to him, an introduction tn Laplace, who employed 
him in the calenlations for the Afécanigue Celeste. He was thns sne- 
cessively introduced as an assistant and member of the Board of Lon- 
gitade, and member of the Academy of Sciences. Tt may be nbserved 
that the fortune of the astronomer did not, however, much advance, as 
the liberality of M. Bouvard towards a poor and numerous family kept 
pace with his advancements; of the pleasures of society M. Bouvard 
saw little, an experienced and able observer, he spent for many years 
every clear night by the side of the instruments in the Observatory. 
The General Table of Comets exhibits several of those stars the dise 
covery of which belongs to him, Bonvard was a surprising calentator, 
he went through frightful masses of fignres on many occasions, as 
when ocenpied with the Theory of the Moon, in contending fora prize 
of the first class of the Institute, which ke divided with the celebrated 
Burg of Vienna; as when engaged in constrneting new tables of Jupi- 
ter, Saturn, and Herschel; or, finally and principally, when obliged ta 
supply Lapiace with the means of inserting in the AZrcanique Celeste 
anything more than pure algebraic formule. His love of ealenlation 
was indeed great, being occupied even of the evening before his death 
in writing fignres with a failing hand. 


A GATE HINGE. 


Deseriplion of a hinge for a coach-road gate; commamicated by T. 
N. Parker, Esq., A.M. 


This old fashioned manner of constructing the lower hinge of a 
swing gate, if carefully managed, is as good a plan, if not better than 
any other, The only objection that Tam aware of is, that if the cir- 
cular inclined plane is too steep, upon which the wheel or roller under 
the heel of the gate is made to descend, the gate will shut with too 
much violence, from an uniformly accelerated motion. I find that one 
inch in six gives the proper fall on this inclined plane, for an entrance 
gate to a carriage road, and where there is nn lodge, with attendance. 

This diagram shows that the upright round iron (A) of 14 inch dia- 
meter is to be placed about 3 inches in the clear from the heel of the 
gate (B), and an equal distance from the hanging post (C); and that 
the distance from the centre of motion to the centre of the wheel (D) 
on the heel of the gate is full 6 inches. The inclined plane (Œ) is 
rivetted ona plate of } inch iron, and 14 inches diameter, of which 3 
inches are cut away in fitting it tu the square face of the hanging 
post (C); it is secured on the ground by two screw-pins (G) of 3 dia- 
meter fitting into the square holes shown in the diagram, and the pins 
are leaded into limestone or freestone blocks, 
wi A straight vertical outline of one side or half the bar, or inclined 
plane is given, fig. 2, which shows its length to be 154 inches, the two 
asterisks marking the quarter circle at 114 inches, but the inclination 
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of the plane extends 14 inch beyond the quarter circle, and the horizon- 
tal plane (F) also extends three inches beyond that. 


Fig. 1. 
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Fig. 2. 


As the inclined plane extends one inch beyond the quarter circle, at 
6 inches distance from the centre of motion, a gate 1U feet long will 
fall of itself, till the head of it is opened to about 20 inches beyond 
the quarter circle, hecause as 6 : 1 : ; 120 | 20; but beyond that it 
will he at rest, which is more safe than when a gate is held open by a 
man, on an unsteady horse perhaps. The bar or rail being thns pre- 
pared, and about I inch in thickness, must he bent to the cirenlar dise 
and rivetted theretn. 

A short post, to prevent any strain on the hinges, should he placed 
in the ground, near the head of the gate, at 3 or 4 feet beyond the 
quarter circle. It is reasonably to he expected that any one opening 
the gate will have the grace to put the gute in motion that it may 
close itself, the same having been so constructed as to stand open a 
little beyond the quarter circle, without being held open. The outline 
of the sections of the heel of the gate, and the wheel, and the holes 
for screw pins are given in the diagram. The weight and estimate 
of this iron work may be fairly put down as follows :— 


Wheel and sockets, Slb. at Is. Pee SS 
Rail and dise of wronght iron, 313 lb. at 4$d.(or of) 11 9 

cast iron at less than half that price) .. jo 
Or the whole of wronght iron, 393 1b. at öd. .. i a 


I have set up my own entrance gate in this manner, which answers 
particularly well. The gate weighs about 300 lb.; it will not fasten of 
itself when the wind is strongiy opposed to it, bnt the construction of 
the iron work is excellent and substantial thongh necessarily heavy 
and expensive. 

On this plan, the whole perpendienlar weight of the gate rests on 
the ground instead of on the hooks; only the lateral strains of exten- 
sion and compression are sustained for the most part where the two 
thimbles attach. At my entrance gate, I have had the posts a little 
tapered, from } to 2 inches in the diameters, and they are put up 
comer-ways, as represented by dotted lines at (C) in the diagram. 

If less falt should be preferred, the dip in the place of fastening 
might remain the same, and 3 inches of the rail might also be as at 
present, then for 3, 4 or 5 inches there might be a less fall, 1 in 12 
instead of 1 in 6, and the npper part of the inclined phine might still 
a fall 1 in 6. 

The two thimbles of § iron move up and down on a perpendicular 
bar of iron 12 inch thick, nearly as long as the gate heel; and my 
thimbles are fastened to the hanging post by hoops or straps of iron 
fitting round the post, and at least one of the thimbles which belong to 
the gate heel is moveable. 

The diagrams are drawn one-fourth the full size. 

Sweeney Hall, July Vth, 1844. 
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ROYAL ACADEMY. No. I. 


Sir,—The two best friends the Royal Academy have are Joseph 
Hume and the Right Hon. Sir R. Peel; the one is always on the qu? 
vive to defend it where it is not attacked, and the other to attack it 
where it can be defended, and by this most ingenious system at the 
end of each session, the President and Members perch on the top of 
their dome, clap their wings and crow their glory, as if victory was 
assured and inevitable. 

Sir Robert Peel takes his stand on the charitable distribution of their 
funds, which every body acknowledges; whilst Hume insists upon 
seeing their accounts, which they bave never refused ; for surely 
nothing could be more frank, more straightforward, or more reasonable 
than the accounts they have already furnished to the House at the 
time of the Committee. But all this childish attack and defence are 
entirely beside the real question, viz.—IVhat has been their influence 
on the art, what is their influence, and what will it be in future 2 

As far as the student goes it has so far been a most valuable school, 
but it does not keep pace with the demands of the country, and it re- 
quires and is capable of immense improvement and amelioration, and 
it may be made, and it mast be made, more available and more in 
unison with the wants of the nation. Sir Robert Peel says, the mem- 
bers are men of honour in private life, but is this proof they conduct 
the Institutionas it is their duty to do, where the art is concerned ?— 
surely not, and it may be fairly inferred, that when any man defends 
afriend’s public conduct by dwelling on his private virtues, there is 
something in the public eondnct not altogether defensible. There ean 
be no question, that for years, the paternal eare of the Academy for the 
student of genius in high art, ceased with his education, and that the 
moment he gave evidence of being the genius they affected to wish, 
they assailed him by persecution and neglect to prevent his develop- 
ment, and foree him to get his living, as they did, by the ordinary 
drudgery of the profession. 

Sir David Wilkie contested the assertion that there existed a pre- 
judice against High Art in the Academy for years, and was always in 
a passion when it was mentioued—but in 1813 he was on his first 
Hanging Committee, and then it was so palpable that he acknowledged 
it could be vo longer denied—he called on me on his way home, and 
said “there certainly exists a prejudice against High Art.” I asked 
why—he replied Northcote had sent a picture with a request it it 
could not have a centre ta send it back. The Committee were de- 
lighted at such an excuse, and were for sending it back at once, and it 
was by Wilkie’s repeated persuasion and convincing them of the im- 
portance of High Art to the Academy, that he induced them to hang 
it ap. Wilkie never altered his opinion after so gross an instance as 
this. 

There can be no question at all that the good or evil of the Academy 
in effect on the Art, is very much influenced by the election of officers 
and members. If an incompetent member be elected, though great 
injury is done, yet an incompetent offieer is much wore injurious; it 
may be replied, no incompetent officer conld have been so elected if 
he had not been member first, and, therefore, the one is as injurious as 
the other in the Art—and the great security then is in the proper 
election of proper members, and to this end, all the energy and power 
of the Institution should be warily kept in train. If any acevsation is 
made of incompetent eleetions the reply is,—that is very trae, but 
that was 20 years ago; very true also—bat when was John Chalon 
made member? was that 20 years ago? Thirty-five years ago, two 
distinguished young artists were at a ball at Ridgway, Devonshire, at 
Mrs. Pym’s the lady of the present admiral. During the evening, a 
militia officer found of sketching was introdneed to them. Two years 
after, a noble lord asked them if they had heard of an extraordinary 
militia officer, who had taken to the art, self-taught, because he was 
an extraordinary genius, and would be a great man. Is this our militia 
officer? said one of these young men to the other. Indeed it is, was 
the answer. Ina short time, the gallant Ensign became Associate, 
and ina shorter time Academician! and soon got two public orders 
for 500 gs. each, and other orders for Greenwich Hospital! whilst 
Haydon was in prison and Hilton without a sing'e commission! The 
Keeper dies, and the gallant Ensign ts enshrined in his plaee, without 
knowing one single marking of the human body, and thus by one con- 
tinued line of corrupt influence, this incompetent, gentlemanly weak 
man is placed over the next generation of British students, at a time 
when the government has been roused into aetion, when publie money 
is voting, when a grand opportunity has burst on the conntry, and 
when draughtsmen will be wanted, and must be had, to carry out the 
plans in contemplation. 

Now see the fatal effect of incompetent and unjust elections, and 
reply if the Academy which obliged Reynolds to resign, expelled 
Barry, insulted Wilkie, disdained Hayter, scorned Martin, rejected Sir 
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Charles Bell, and persecuted Haydon is not, in 1844, the same Aca- 
demy it wasat the beginning 1768, in the middle 1790, and will be at 
the end, withont doubt, question or refutation. 

The moment after election, Wilkie, astonished, went up to Sir 
REE ke EEE and said, “I don't approve this.” ‘Nor I nei- 
ther,” was the reply, “but it was to please Lord Farnborough,” said 
Sir He here eee > and he, Sir PRE HERERO will remem- 
ber it well. The fatal effects on the Art of the country by this most 
honourable of all honourable elections will be shocking. 

The very first exercise of his power, whieh this amiable man was 
guilty of, was changing the whole system of drawing in the Academy, 
established so beautifuily by Sir Joshua Reynolds, and which must be 
considered as the very basis on which the school had obtained its 
celebrity for imitation. When a student draws on tinted paper, and 
tonches in the lights and touches in the darks, and leaves the paper 
for the balf tint, he acquires a power of using the brush whilst he is 
handling the port-crayon only in his early days. Sir Joshua felt this, and 
made it the law of practice; whereas on the Continent they draw on 
white paper, leave it for the lights, stipple all over like an engraving, 
and in power of touch and execution, bear no comparison to the British 
painter, Will it be believed, this man obliged the whole body of 
students to leave off the admirable system of Reynolds, to substitute 
white paper, to banish all back grounds, saying ‘show us an outline, 
never mind how hard! 

The worthy President (arcades ambo) held forth at the distribution 
of prizes on the infallibility of the new system, and there sat the keeper 
the tears filling his eyes, to find his immortality secured, in the sub- 
lime language of Sir Martin! What an Exhibition; of the 74 which 
had taken place in the Academy, this was without question the most 
touching of all. 

Bat “let the Academy go on,” says Sir Robert, “in its even and 
honourable course.” Ay, in Heaven’s name iet the Academy go on! 
Let it go on; let the great Keeper and the greater President go on 
till the manly touch, gemmy and rich, is superseded by the icy and 
hot stipple, flat and tasteless. Let them go on, till the hideous and 
hot half tint brick and mud has triumphed over the pearly grey and 
peachy rosiness. Let them go on, till the vanishing rotundity of 
nature, without edge and yet defined, succumb to the glorious avd 
eutting outline, copper or brass. Let the illustrious and immortal 
couple go on, till the delicious background, glittering with azure sky 
and creamy cloud, be vanquished by the gilt flatness of the brutal By- 
zantines and bewitched Germans. 

If this be the detestable art which this illustrious pair wish to intro- 
duce, at the expense of the masculine vigour of Michael Angelo’s or 
Velasquez’s touch, God help the Art of Britain for the next 50 years, 
may the promoters of such Bedlam filthiness perish in their own 
abominations. Luekily for the Art af Britain, the next Couneil or- 
dered the restoration of back grouads and tinted paper, and the illus- 
trious Ensign was obliged to reconcile his former detestable theory 
with his present orders from his superiors, with what degree of grace 
and consistency it is not for me to detail, to the students. 

Tr.u.—lIf you can mock a leek, you can eat a leek. 

Pisro..—Must I bite? 

Fru.—l1 say,—Pite I pray you; it is good for your green wound ! 

Pistor.—Thoa dost see I eat. 

T'iu.—lI have another leek in my pocket. 

I warn the rising youth that it fs the Italian frescos and cartoons, 
and not the German, which must be their guide, but my warning will 
be in vain. With the only perfect examples in the world, viz. the 
Cartoons of Raffaelle and Elgin Marbles, the youth of the country are 
ranning wild after the temporary insanities of the Germans. Good 
God! what would Sir George Beaumont and Sir Joshua have said 
conl they have walked into Westminster Hall this season? Fancy 
their ghosts floating arm-in-arm down the frescos: they would have 
gone through the great window screeching with fright ! 

By the gift of God, the British have been the only inheritors living 
of the power of imitation by touch, which is the great eode of Titian, 
Velasquez, Rubens, Raffaelle in his cartoons, and Michael Angelo in 
his Prophets—they are the only nation now alive who see the true 
optical delusion of objects, and feel the comprehension of touching 
their leading points, leaving atmosphere to unite the abstraction. They 
only want (which in Edwin Landseer, Charles Landseer, Lance and 
Eastlake was added) a knowledge of construction to guide their hand, 
as a component part, not a substitution for what they are justly cele- 
brated for, for what can be a greater folly, than to lose what is truly 
beautiful in getting what we are without? It is hardly to be believed, 
that there does not exist a nation, which can paint a clear shadow, but 
the British. The power does not exist in France, Spain, Italy, or 
Germany: test their works, by Rembrandt, Rubens, Titian, Tinto- 
retto, Velasquez, Ostade, Teniers, or Sir Joshua. 
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Let any man look into the shadows of La Roche’s, Stafford and Charles, 
at the Duke of Sutherlands, and then go to the Murillo, and tell me I 
am in error if he dare. With these perfections of practice, what are 
we now sirnggling for, not to transfer the beauties of oil into fresco, 
of which it is perfectly capable, in its purity and light, but to transfer 
the horrors of fresco into oil. 

With a militia officer for a keeper at the Academy, a president 
who believes in his infallibility, a secretary at the Royal Commission, 
frightened at offending the Academy, frightened at offending the Court, 
frightened for himself, and frightened for the Art, and a Royal Com- 
mission, more enchanted at anticipating the eminence of immature 
youth, than perfecting the excellence of established maturity, what 
will be the result? 

I see the critic on the frescos in your last number, attacks the Aca- 
demicians for not competing—surely those among them of eminent 
talent are decidedly right. How can any man expect that men of 
established repute, with fame, and profit, and honour to lose, will 
enter the lists with boys they are qualified to teach, who have neither 
fame, profit, or honour. Three years have now passed and no posi- 
tive commissions are yet given, no extensive plan evident, no cer- 
tainty after all who will be employed, or who will not, or whether, as 
Lord Brougham said, “the wisdom of Parliament may not stop the 
whole, after ruining three parts of the artists. ; 

In my apprehensicns for the future taste of the nation, even in this 
honr of hope, I candidly confess I have my apprehensions, from the 
tendencies, sympathies and timidities of our talented secretary East- 
lake. It is delicate to allude to an artist of such refinement of mind, 
tenderness of heart and inoffensive temper, with any thing like caution; 
we are indebted to his reports, and the searching patience which has 
inspired them, but Ishall ever regret he left England, and did not stay 
in it, as Etty, Hilton and Haydon did; he arrived in Rome at the very 
moment of the German delusion, and being of a nature of mind that 
has a strong gusto to refine on what is obsenre, prove what is impossi- 
ble, and from modesty of character so equally balance probabilities as 
to leave his readers as tortured to decide which is truth, as himself; 
it will be seen at once he was prepared to receive the Theories in 
vogue, which were so angelic that Raphael was excluded from ihe 
code as too corrupt, the extreme infautine simplicity of which were 
sure to attract his nature, and thongh he pnblicly wishes it to be un- 
derstood he is not mingled up with Cornelius and Overbeck, he has 
made no hesitation whatever to burke all which has been done in 
Britain for 40 years, to push them forward as the sole objects of imi- 
tation for the 40 to come. 

If instead of petting Cornelius so offensively, he had remembered 
those who had rescued the country from the stigma of incapacity, 
whilst he was in Rome, it would not have been unjust. The Christ 
rejected by Hilton, the Judith and Holofornes of Etty, and the Solo- 
mon, Xenophon, Jerusalem, and Lazarus, of Haydon, are works whieh 
he need not have feared to have placed by the side of any of the lime 
illuminations of Cornelius. Surely common justice demanded such a 
feeling for his couatry, and for those men who kept alive the art, when 
there was no encouragement—they did not fly abroad in despair, and 
return with enthusiasm only when the treasury appeared in sight. 

Throughout the reports British genius is sacrificed to a morbid 
flattery of Cornelius. Why is this? Is it to please the court? If the 
court desire it, the court shonld be told what is justice. Cornelius is 
the ne plus ultra of art according to the Royal Commission, but what 
was the opinion of his friend Rumohr ?—viz., that he bas no power of 
imitation or colour—that he is not deep in the naked figure—that he 
is unnatural in expression, but has a monumental power, fit for a wall. 
The worthy secretary, where justice might have been done to Hilton, 
Etty and Haydon, has been totally silent; not so, I regret to say, where 
injury might accrue. W hen the cartoons were dispersed, in the circular 
sent to the papers, he seemed to have recovered his recollection of 
one of them at least. What did he mean by stating publicly, as from 
the Royal Commission, “ Haydon at the head of a section, goes to the 
Pantheon,” This was utterly untrue. Haydon went to the Pantheon 
by himself, connected with no section—heading no section—and there- 
fore I hope it was not put in in this malicious way, to lower Haydon 
in public estimation, by informing them his cartoons had not been re- 
warded,* and that whatever were his theories of art, he was but the 
head of a section! If it were it was worthy of the heart and under- 
standing which never remembered the battle he had fought, the suf- 
ferings he had undergone, or the pictures he had painted, till a fa- 
yourable moment occurred of inflicting another pang. 

To conclude, the attempt to change the whole system of British 
Art, now making for the Royal Commission, ought to be opposed, if 
not guided by a steady hand. If it be not, it will ruin all for which 


* The uke of Sutherland has since purchased Edward_and John. 
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the school has been celebrated, and leave the youth in the country, 
and the Art in sucha state of inextricable confusion as a century 
will never replace or regain. 

It is sophistry to talk about the Art undergoing a change, it is un- 
dergoing a curse, and without'gaining the drawing they want, they will 
lose the colour, and light, and shadow, and surface they have, and end 
in being the ridicule of Europe. The existence of the present 
Keeper of the Academy in his present position, whicli but for his cor- 
rupt election never could lave taken place, is a living, existing refu- 
tation of Sir Robert Peel’s protection of the Institute, and an argu- 
ment for ever of the necessity of Reform. Sir Robert says now, or 
infers, the House has no right to interfere; and yet, in 1839, he said, 
“ Holding rooms as the Academy did of the public, it had unquestion- 
ably that right." Lord John too, (ef fu quoque Brute,) stands up for the 
Academy, yet in the same debate, 1839, he disdained to argue for the 
right of the House—saying with defiance, “ I waive all question about 
right?” How can Lord Jolin glory in the cause for which Russell bled 
on the scaffold and Sidney in the field, and oppose the independence 
of British artists. Are they to be the only serfs left? Is this doctrine 
worthy of his descent? Oh, Lord Jobn. And will Lord Palmerston 
sacrifice the liberty of British Art for a miniature by Ross? Ob, Lord 
Palmerston. 

Sach is the influence in a civilized country of property, authority, 
and rank; and such are the blessings resulting from their security, that 
it is always considered ina period of refinement or corruption better 
to put up with any abuse of their exercise, than endanger their dignity 
by admitting the possibility of wrong, though the sanction of injustice 
has always in time sapped the greatest powers in the world. 

One would have thought Sir Robert Peel had had some experience 
of the consequences of resisting common sense in 1832. So far from 
the Britisli people having seen their best days, they have not yet 
reached one-tenth part of that glory or power to which their capital 
and their energy will ultimately bring them. But they are weighed 
down by prejudices, the excess of jadicious submission to order, till 
they are brought to the very verge of abject servility. 

The abstract principle of independance of mind exists only in the 
theory of their constitution, as a fiction, for it has long since ceased to 
be practised or acted on, or approved of as a reality by any who have 
their fortune to make, or any who have made their fortane. 

ladmire the caution with which all refarms take place in Britain 
so necessary to regulate and bridle excess, imprudent zeal, or injudi- 
cious enthusiasm. But let us take care in our reverence for the out- 
works of authority, a mine is not sprung in the centre of the citadel, 
because from pompous desire to keep up appearances, we fear a 
little wholesome chloride to cleanse the walls. The principle in Bri- 
tain, that authority must be upheld, let what may be the injustice it 
has practised, will ultimately in the Jong run of human suffering, de- 
stroy all authority whatever. 

1 therefore heartily wish success to any movement which will force 
the Academy to reform, though | fear Sir Robert's talent and affection, 
the cowardice of the artists, and the coiled-snakism of the Academy 
itself. 

TIMON. 


t See Debate, July 11, 1839. 


SUGGESTIONS FOR A NATIONAL COLLECTION OF 
STUDIES OF OUR NATIONAL ARCHITECTURE. 
(A LETTER TO THE EDITOR.) 

Sin—Some little stir has recently been made in the House of Com- 
mons relative to British Antiquities and the British Museum, and as I 
have always felt that Gothic architecture has not had its due share of 
accommodation in the National Museum, 1 inclose you a copy of a 
letter which I some time back ventured to address to the Trustees of 
that institation, relative to a classification of Gothic Architecture, al- 
though perhaps I ought to have known that any suggestions from so 
humble an individual as myself could have no weight in that quarter, 
Not because any communication of the kind would be at once rejected 
as informal, but that emanating from so obscure a source the subject 
was not made of sufficient importance. I had previously waited upon 
Sir Henry Ellis in company with my friend Mr. Inman, to whom I 
entered into a full explanation of my views, and who seemed to think 
with me that a scheme of the kind would be highly beneficial in itself, 
and if taken up as it ought to be, might be carried into effect with com- 
parative ease after a commencement had once been made. Encouraged 
by this, and being of opinion that unless a separate gallery were esta- 


1844.] 


blished for the purpose, no mere appropriate place conld be found for 
such a collection as the one contemplated than the British Museum, 1 
presumed to address the Trustees, 

The result of that address confirms what I have above stated; yet 
as a classification of Gothic Architecture would be of the greatest 
value to the profession as well as the public, even in any form, I am 
unwilling that the subject should be entirely dropped, therefore send 
you my unsuccessful appeal to the Trustees, with some further re- 
marks, conceiving that if the suggestions are of any real importance, 
there is a chance of their being taken into consideration and properly 
urged by sume one possessing—I will not say greater zeal, but in- 
finitely greater influence than myself. 

Téh November, 1812. 

My Lorps AND GentLeMEN,—On examining the plan for the completion 
of the buildings at the British Museum, I observed that a portion was appro- 
priated tu British Antiquities, and as this term might apply only to a very 
limited selection, I have presumed to address your Lordships, humbly sub- 
mitting that an extension of accommodation for British Autiquities would be 
a desideratnin, in order that works of British art from the earliest to the 
latest periods might be arranged in the National Musenm. 

It has, I think, been clearly ascertained that in order to promote art and 
civilization, the means of studying should be placed in as simple and clear a 
manner as possible within the reach of the public, who would by continued 
observation imbibe a degree of taste and knowledge not otherwise to be ob- 
tained. The great improvements in our cities have ariseo by these means, 
and step by step, architecture has been raised to an importance in pnblic 
opinion which it did not hold in the two preceding centuries, but, althongh 
the profession have acquired this high standing, hitherto little has been done 
for the general advancement of the taste and knowledge of the public, who 
from want of precedent are unable to form any opinion of the subject. 

By devoting some portion of the new buildings of the National Mnseum to 
a classification of Gothic architectnre, from the earliest to the latest ages, 
this object might be effected. It would not at present be necessary to have 
a costly building, a mere out-building would at first answer for the reception 
of fragments. Jndicionsly selected specimens could be obtained from almost 
every part of the country, and erranged in chronological order. In many in- 
stances this collection wonld be of immense importance to the professional 
student, by placing immediately hefore his view the forms of ornaments, 
mauldings aad sculpture, in positions were it would be next to impossible to 
study them when existing in their original situation. In addition to the forms 
being placed so as to be clearly examined, the progressive styles of tie art, 
might be shown in this collection; and this very important object could not 
be so simply defined in existing buildings without considerable attention and 
labour. The distinctive characteristics of Gothic architecture being divided 
into nnmerous classes, and each style imperceptibly growing out of the other; 
the gradations are so delicate, and the peculiarities so minnte, that without 
a place for the reception of well selected examples, the stndent is pnt tn con- 
siderable labour and expense before he can acquire any knowledge of that 
hranch of the art; and then only by nnwearied exertions, and the examina- 
tion of many edifices. Even if he does oot turn from the pursuit unsatisfied 
and disgusted, he finds after years of toil, he has but acquired an imperfect 
knowledge, because his time, his opportunities, or his means, were insufti- 
cient to carry out his object. 

Many there are who snon stop short in the pnrsnit and when called npon 
to practice this part of their art, show their miserable deficiency. I regret 
to sav examples are not wanting to confirm this opinion, At the present 
time the revival of ataste for Gothic architecture, is spreading to a great ex- 
tent, bnt hithertoo no opportunity has been afforded for the proper study of 
the art, and very little is yet known of its principles ; its origin is still a 
matter for contention, its decorations a mystery, aod its construction is so 
little understood that it has become a thing to wonder at: few, very few, are 
acquainted with its effects, or its influence upon onr feelings. 

History is intimately associated with this art, each edifice is strewed over 
with decorations connected with the early history of the church, or sculp- 
tured legends of munificent donors, or in other buildings with the records of 
noble acts of chivalry, all important in the study of the art. 

The art is not to be studied merely by fragments of stone, but much atten- 
tion would he given to polychromy, an interesting and important branch of 
the ancient art, and at this time but little known; this would also comprise 
heraldry, as necessarily connected with Gothic architecture, a subject of great 
historical usefulness; stained or painted glass would also form a vainable 
and exceedingly interesting subject, not as a mere subject of enriosity, but as 
a braneh of the art inseparable from it. 

To the professor, the student, and the antiquary, a collection of Gothic 
antiquitics would be of inestimable value for the investigation of the princi- 
ples of the art. To the general observer it would be iroportant in founding 
judgment and true taste. The arrangements might be such that by a very 
littie application a degree of knowledge might be acquired, sufficient to pre- 
vent the recurrence of those disgraceful applications of this style of architec- 
ture, which have of late years been executed, owing to ignorance of its 
genins and principles. 

Very little difficulty would he found in forming this museum, In many 
parts of the country buildings are necessarily taken down, and the desirable 
portion of the remains might be easily obtained; many buildings have been 
destroyed entirely, but there are yet numerous fragments which would form 
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a most valuable and instructive series of artistical studies and historical docu« 
ments. Such collectian might very properly be made to include similar spe- 
cimens of continental Gothic, so arranged as to facilitate immediate compa- 
rison of the respective styles of the same period in our own ani other coun- 
tries, and thus make evident, almost at a glance, their characteristic differences 
and resemblances, whereby attention to such circnmstances would be forced, 
and they would he more firmly impressed upon the memory. 

Let but a beginning be made, let the nucleus of such a collection be 
formed, and there is no doubt that it would be materially augmented in a 
shart time by donations and contributions both of original specimens or 
anthenticated models, and these not confined to architecture exclusively, but 
extending to other branches of art and ornameutal design of the middle ages. 
As little doubt can there be that such addition to the present collections in 
the British Museum would be welcomed not hy professional men alone, but 
equally so by the general public, and for both it would pnssess a more imine- 
diate interest, and would exercise upon them a more direct influence, than 
other works of antiquity, which, however valnable as archzeolagical studies, 
are tao remote from our feelings and associations to be looked npon other- 
wise than as matters of wonder and cnriosity. Whatever objections there 
may be to what | have thus ventured to snggest. it certainly cannat be al- 
leged as one of them, that a gallery of British Antiquities would je out of 
place in, and foreign to the purposes of a British Museum; and, however the 
suggestion itself may be received, I trust that the motives which have led to 
it—the warm interest I take in the subject, and an earnest desire that both 
tbe publie and the architectural profession sbould became more familiar with, 
and better able to appreciate the architecture and arts of the middle ages— 
will sufficiently excuse my laying it before you, and clear me from the impu- 
tation of impertinence in so doing. 

I have the honour to be, my Lords and Gentlemen, 
Yonr most obedient humble servant, 
E. B, Lama. 

To the Trustees of the British Musenm, 


British Museum, November 18, 1842 
Sra.—Your letter of the 7th of November having been laid hefore the 
Trustees in which yon snggest that in the new buildings of the Museum a 
greater extent of accommodation than that apparently contemplated should 
be provided for British antiquities, and that it would be expedient to devote 
some portion of the buildings to a classification of Gothie architecture, espe 
cially British, from the earliest to the latest ages, I am directed to acknow- 
ledge yonr communication and to acquaint you that the trustees are not pre- 
pared to recommend her Majesty’s government to provide in the mnsenm 
for any general collection of remains of the Gothic architecture of Great 
Britain. 
I have the honor to he, Sir 
Yonr mast obedient Servant, 


E. B. Lamh Esq. I. FOnSHALL, Secretory. 


The limited resources, as well as the deficiency of space, of the In- 
stitute of British Architects, entirely prevents the possibility of their 
carrying out the objects contained in the foregoing letter, yet there 
are still means by which the principle may be fully realized so as to 
be of the greatest benefit to the profession at large; and although my 
main object is, for the present at least, frustrated, a perfect classifica. 
tion of Gothic Architecture might be well arranged by drawings com- 
municated from the various members of the Institute and other per- 
sons who feel an interest in the subject. 

During both his early studies and his later practice, every architect 
has had occasion to sketch and measure portions of buildings in the 
parlicular locality where he has been engaged; and these subjects, after 
his particular object has been obtained, remain in his sketch book or 
portfolio, of little further use to himself and of none to his brethren: 
what an immense store of knowledge thus remains hidden, for want of 
a suitable place to deposit such documents! accordingly, l feel assured 
that if a suitable place could be found, the hidden treasures would he 
brought to light by all who had a real love for the art, and would thus 
form the nucleus of a perfect classification of Gothic Architecture. 
But although the facts are certain as regards the present state of the 
most valuable sketches, much would be required to be done to induce 
the authors to deliver them, or copies of thein, to the Institute. 

The main object would be to collect together accurate drawings of 
buildiugs, or portions of buildings, with details drawn and ‘measnred, 
and arrange them in guard books, under certain heads, so as to le 
easily referred to, but as the whole of this would require a fixer: sys- 
tem, | would suggest that a committe should be formed of members cf 
the Iustitute to arrange the business, who would communicate with 
the different members, requesting them to co-operate in the formation 
of a classification of Gothic Arelutecture, by contributing such sketches 
of buildings, or parts of buildings as they may have had opportunities 
of collecting together, with any remarks upon them which they might 
wish to communicate. It would be the duty of the committee to cor- 
respond with any person, although not in the profession, who they 
thought might forward their views, and although in many instances 
their labour would be in vain, they would be amply repaid by come 
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munications from others in shart replies to questions relative to bnild- 
ings at a distance, and by carefully measured details of mouldings, 
arches, doors, windows, &e., stained glass, heraldry, and ether equally 
interesting subjects. It would be also the means of drawing out much 
valuable information from members who are well qualified, but who 
do not fee) sufficient eonfidenee to communicate a paper of their own 
suggestion. A letter from the committee requesting information from 
a member would be sure to produee some reply, and in most in- 
stances the information received would be a certain gain to the pro- 
fession. 

Year after year the Report of the Council has contained a request. 
that communieations should be made by the members, but the request 
being general the result has been very unsatisfactory, whereas a direet 
request from an authorized eommittee, for any information upon a 
building in a particular locality, would be sure to receive attention, 
and however brief the reply something is likely to be obtained, at 
least from those persons who felt an interest in this branch of the art. 

The mere correspondence in a pursuit of this nature would be con- 
siderable, and the labours of the committee would necessarily be ar- 
duous, bunt as the result of sueh labour would be of the greatest value 
to the profession and all lovers of the art, they would be amply repaid 
by the gratification affurded to them in being the means of eontributing 
something for the general benefit of the public. A eollection of 
authentie drawings of existing buildings, or parts of buildings with 
dimensions earefully taken, together with such information as may be 
intelligibly conveyed in a few words, pointing ovt sueh reeords, facts, 
or even legends, as may tend to fix a date, would form the most 
valuable precedents, independent of aetual examples or easts, which 
could be placed before the professional student. Means, too, might be 
afforded for the publie to obtain aceess to these documents, of eourse 
under eertain restrictions, inorder that something might be done to 
inform the publie upon a subjeet of which, at present, they know so 
little—The knowledge of the general forms and dimensions of exist- 
ing buildings, aequired in various countries by the arehitectural stn- 
dent, has hitherto been applied in reprodueing ancient forms, as the 
countries he has visited and the buildings he has seen have been 
necessarily limited. In eansequence of this, the investigation of prin- 
ciples has seldom been his object; content that at Athens or Rome, 
Cologne or York, remains of fine buildings in their several styles still 
exist, they are adopted as precedents on all occasions, and London as 
well as most other large cities, teems with Compo Temples with three 
tiers of narrow holes in the wall called windows, or else miniature 
York Cathedrals, divested of all ornamental tracery and paneling. 
Preeedent if properly used and not abused would form the foundation 
of a sound system, and it is inthis way a colleetion of Gothie fragments 
or authentic drawings would be the means of famitiarizing the mind 
with noble inventions; this should be the study of the architect, and 
precedent be left for the publie to form their taste and judgment, in 
order that they may hold in check the ignorant pretender, who decks 
out his produetions with ornament both flimsy and spurious, ill under- 
stood and grossly misapplied. 

Tam fully aware that there may be many objections and difficulties 
to surmonnt before mueh progress eould be made in this desirable 
objeet: a committee competent, and at the same time willing, to aet 
must necessarily be formed of men of sufficient standing in the profes- 
sion to insure the carrying out of sucha scheme; and this would press 
upen valuable time, but those who regarded the art as an enlightened 
study, and not as a mere means of yielding pounds, shillings and pence, 
wouldnot deem a little time bestowed in its advancement a sacrifice. 

It is singular that the National Art should be considered so little of 
in the National Museum: several packing cases of marble fragments 
have recently been imported at a great expense, and some part of the 
new building is to be prepared to receive them; and these subjects no 
doubt are eurions and interesting, and may serve to add another link 
to the chain of Ancient Art, but assuredly are of little practical use, for 
in our practice of Grecian Architecture we have not gota single step 
beyond the examples provided by Stuart and his contemporaries, not- 
withstanding so mneh—or rather so many things have since been 
disecovered—have first been hailed as valuable acquisitions, then 
treasured up and forgotten, certainly not turned to any account what- 
ever as studies. Surely if so much cost is incurred and so much space 
is allowed for subjects which are merely curious, something should be 
done for the useful; and at the present time when information on 
Gothic architecture is eagerly sought for by all, some space might be 
allowed in the British Museum for fragments of this branch of art. 

A knowledge of Gothie Architecture is to be obtained only by close 
attention to existing examples, and those examples are frequently 
nearly inaccessible ; whereas were a collection formed inthe Museum, 
or even in a shed adjoining, it would be hailed by the profession and 
the public as another step for the general benefit of all—of the publie 
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no less than the profession, of the profession no less than the publie. 
At all events, as an individual in the profession, I ean have no parti- 
enlar interest in thus earnestly recommending what might prove even 
more serviceable to many othersin it than to myself. Were [actuated 
by selfish considerations, I should hardly urge any seheme that would 
tend to advance others in the same career; ordid I take—as has been 
done before now—a narrow and jealous view of the interests of the 
profession to which I belong, hardly should I insist upon the expe- 
dieney of rendering the public better informed in the study of our art. 
Yet unless the public do become so, they will either be indifferent to 
the art, or injudicious, therefore misehievous patrons of it. Mere 
building there will always be,—that will take of itself, but architeeture 
can flourish only in proportion as it is seconded by a popular feeling 
for it, based upon sound prineiples of taste generally diflused among us. 
Tain, Sir, yours most obediently, 


26, Charlotte Street, Portland Place, E. B. LAMB. 
August 8, 1844, 


GOLDSMITHS’ HALL. 


Instead of putting them into an “ Errata,’ where they would pro- 
bably be overlooked, we adopt this mode of correcting ene or two 
mistakes and inaccuracies in the article and its illustrations in our 
last number, because by so doing we can at the same time give some 
additional explanation.—In the plan of the building there is an overe 
sight on the part of the engraver which will probably have puzzled 
many of our readers, for owing to those parts being filled up with 
shadow, it naw looks as if there was a square pillar put between the 
four eolumns on each side of the staircase, in such a manner as to be 
the centre of a group: whereas those squares are intended to repre- 
sent only the pedestals of two statues—viz., an Apollo and Diana— 
which so placed add considerably to the general effect. There are 
besides, on the pedestals or angles of the first flight of stairs, four 
other statues of smaller dimensions, representing the “Seasons,” per- 
sonified as children. Creditable, however, as are these last to the artist, 
(Mr. S. Nixon), they do not seem to carry mneh meaning with them: 
perhaps even symbolism would be puzzled to find one forthem; never- 
theless we risk one—which is that a banquet at Goldsmiths’ Halt is 
always seasonable, let it take place when it may, in summer or winter 
—autumn or spring. 

In the letter-press,—one error—of no very great importanee indeed 
—oecurs in the note at the foot of the first column, where it should 
have been printed “ hardly need we recommend the ‘London Interiors’ 
for the manner in which the literary part 7s ezeeufed,” but the two last 
words being omitted, the sense is rather muddled. An error of a 
more serious kind disfigures the last paragraph, where after it is said 
that the oak screen mars the general effect of the Banquetting Hall, 
we should read thus: “far better wonld it have been had the order 
been continued quite round the room, and the sereen formed by filling 
up the lower part of the intercolumns to the height of the present 
screen.’ In addition to this correetion, we may now further remark 
that besides being objectionable as breaking up the uniformity, and 
we may say the extegrity of the design, this screen very ill accords 
with the rest of the architecture in regard to evtour and material. 
Oak columns cut but a poor figure alongside others in seagliola with 
veined sienna shafts and white capitals and bases. One way or the 
other uniformity of character ought to have been kept up: either alt 
the columns ought to have been oak, or those of the sereen oaght to 
have been scagliola, At present the south end of the room is quite 
out of keeping with the rest; nay, does not seem to belong to it. 
Fortunately, offensive as the error is, itis not irreparable: what ought 
to have been done at first, may very easily be done new; the question 
is only one of expense, and the expense would not exceed that of one 
of the Company’s banquets. Let that end of the room, then, be made 
to correspond with the opposite one, by giving it like that seagliola 
pilasters, which would differ from the others only by becoming insu- 
lated square pillars above the sereen,—which latter would of course 
require to be refronted also, and made to harmonize in colour with 
the walls. 


PREPARATION OF A BEAUTIFCL Green COLOUR WITHOUT Arsentc.—48 Ib. of 
sulphate of copper ang 2Jb. of bichromate of potash ate dissolved in the requisite quan- 
tity of water, and 21b, of carbonate of potash (pearlash) and 1 1b. ef chalk added to the 
clear solution. ‘The precipitate is pressed, dried, and iubbed toa powder. This colour is 
not so beautiful as the Schweinfurth green, but is peculiarly well adapted tor painting 
dwelling rooms and work shops, tbere beiog no fear of any poisoning from arsenic. By 
varying the proportions a number of different tints of tbis colour may be obtaiued. 
Bittheilungeu des Bohm. Gewerbevereins, 1842.’ 
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NEW EXETER CHANGE. (With Plan.) 
Catherine Street. 


Exeter Street. 
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Wellington Street, North. 


Of late years more than one new class of buildings has sprung up 
among us, all more or less indicative of, and in accordance with the 
habits and necessities of the present age. Among them we may reckon 
Club-houses—those splendid establishments which are almost the only 
palazzi our metropolis can boast of ;—Railway Termini and Stations; 
and Bazaars and Areades, which last seem to have been introduced 
here in imitation of what the French with more propriety designate 
t Passages’ and ‘Galeries’; since the applicability of the other term 
depends upon the particular architectura] design—whether the build- 
ing be really rcaded or not. 

The convenience of such covered-in or 7n-door streets, and their pe- 
culiar snitableness in a climate like onrs, are almost self-evident; and 
equally so is the readiness with which they adapt themselves to archi- 
tectural character. Financially considered they have besides this ad- 
yantage that although in proportion to the space afforded, the rentals 
of the shops may be higher than elsewhere, the oceupiers have not to 
pay for any more room than they themselves require, consequently 
have not to speculate also upon sub-letting the upper part of their 
houses. Notwithstanding, however, that there is apparently so much 
in favour of such enclosed avenues of shops, they have not taken much 
in this country. The Burlington and Lowther Arcades have, till now, 
been the only instances of the kind in town, unless we choose to reckon 
with them that on the West side of the Opera Honse. On the East 
side of Temple Bar there is not one: in regard to ‘ Arcades,’ the City 
people have not aped the West-enders, although they might have 
done so very advantageously, since it assuredly would be a most de- 
cided and very great improvement, were some of those numerous 
alleys and narrow thoroughfares of great traffic, which run across from 
Lombard Street to Cornhill and Threadneedle Street, to be converted 
into covered avenues, so as to be at least dry, clean, and comfortable 
at all times, even if not particularly ornamental as to architecture. 

In point of architecture, the Burlington itself is but a very dowdy 
affair, although spoken of when first erected as something quite “ mag- 
nificent?’ Therefore, to say that the Lowther is far superior as to 
design would be no particular compliment to the latter, which is really 


very elegant and tasteful,—infinitely more satisfactory than many 
things which are of greater pretension, and for which greater import- 
ance is claimed. As regards its roof, with its series of arehes, pen- 
dentives, and dome skylights, the “ Lowther” has been imitated 
almost verbatim in the Royal Arcade, Newcastle, which is nf some- 
what greater extent, its length being 250 feet—exactly that of the 
Opera House Arcade, but it is considerably wider than the last men- 
tioned, that being only 14 feet, whereas the one at Newcastle is 20 
feet broad. t 

If not to be compared with any of the above as to mere size, whe~ 
ther length or height, New Exeter Change—a very great change in- 
deed, and for the better, as compared with its stable-like predecessor, 
—shows what may be accomplished upon a small scale, and how great 
diversity of character and design may be bestowed upon such places. 
One deeided and highly pleasing novelty is that of its plan, which, 
instead of forming one uniform space from end to end, is divided into 
three compartments, viz. a polygonal one at each end (the West one 
a heptagon, the other a hexagon,) connected by a centre avenue, mean 
suring 60 feet by 12 feet, and 20 in height. This peculiarity of plan 
was no doubt suggested by that of the site, and this building may 
therefore serve as as instance to show how, by clever treatment, a 
prima facie defect, or an awkward and untoward circumstance, may 
be turned to account. While the obliquity of the line of the avenue 
to the adjoining streets is effectually concealed, two advantages result 
from it: first, the lengtb is somewhat increased 5 secondly, a thorough 
view of the building is not seen on merely passing by it in the street, 
when the eye only catches a glimpse as it were of the iuterior, which 
accordingly reveals itself more picturesquely and invitingly. 

In addition to the varicty and play of the ground plan, we have 
here another species of variety and contrast, namely that arising from 
the different modes of lighting. While the two polygonal cempart- 
ments are ceiled over, the central avenue may be technically described 
as pseudo-hypethral, that is, covered in only by a continuous arched 
skylight springing from the cove, but not divided architecturally into 
compartments or forming any ceiling, since the design would remain 
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just the same were lhat space overhead unglazed. Here, then, tlie 
light comes in immediately from above, while the two vestibules or 
ends have only what they receive from this centre avenue and from 
their open entrances. Having pointed ont—and with hearty appro- 
bition —what we consider unusual merits, we shall hardly be thought 
very fair and invidious, or disposed to find fault for the nonce, if 
ye also advert to what is, if not a positive blemish in the design 
itself, some drawback upon it: we allude to the disagreeable and 
marring effect—to our eyes at least—uccasioned by the backs and 
naked brick walls of the adjoining houses being seen throngh the sky- 
light over the centre avenue., If they were not to be kept out of 
sight by employing either ground or “waved” glass for the skylight, 
the backs vf those houses as belonging architecturally to the Change 
itself, should have been treated accordingly; had which been done, 
their being seen from below through the skylight would have very 
greatly enhanced the total effect, and would have been also a novelty 
in itself. But, unluckily, extraneous circumstances and accidents of 
the kind are very rarely taken into account in making designs, in doing 
which it is too readily taken for granted that nothing will be seen but 
what is actually meant to be seen—as in this instance. 

We have as yet said nothing of what will assuredly strike the ordi- 
nary spectator—in other words, the public—first and foremost, namely 
the polychromic decoration, here for the very first time introduced 
into any place of the kind, except we look upon the Pantheon 
Bazaar a previous example of it. In this respect, therefore, New 
Exeter Change is of quite novel character, and a decided advance 
upon every other “ Arcade.’ All the more desirable it is that ad- 
vantage should be taken of such places for applying it, because any 
decoration of the kind in the open air is almost utterly out of the 
question in this climate, even were it to be executed in fresco. This 
specimen of it is, we presume, entirely in distemper (by Mr, Collman), 
and is sufficiently satisfactory in its general appearance and effect, 
although, perhaps, some of the ornaments—those on the eove and 
ceilings—somewhat too minute, or else too scantily supplied. The 
giving the windows above the shops painted arabesque borderings in 
the Pompeian style, instead of architeetural dressings, is by no means 
an unhappy idea; but we are not exactly pleased with the intermediate 
small arched panels. Square headed ones, either not so mach sunk or 
not suuk at all, would, in our opinion, have better suited the design. 
It cuuld be wished, tvo, that some colour or ornament had been be- 
stowed on the entablatures of the shops. Since that has not been 
done (at least not yet), we hope that if intended to be plain they will 
be kept so, and not now be allowed to be painted according to the 
faney uf their respective occupiers; for should that be done, the whole 
place might just as well have been merely white-washed. 

Foe the New Exeter we wish as much prosperity and fame as was 
enjoyed by its predecessor; yet, though we would not have the re- 
mark taken as une of evil augury, we cannot help entertaining some 
apprehension for it as a speculation, on account of its being ina situ- 
atiun where nv thoroughiure whatever is required, because merely as 
such it is no public cunvenience—except as aflurding shelter during a 
shower of rain—for it opens no nearer communication, were any 
wanted, between Catherine and Wellington Streets, than what is al- 
ready provided by Exeter Street, almost immediately adjoining. It 
will of course now quite supersede the last-mentioned street, but then 
the traflie there is so inconsiderable as not to be worth speeulating 
upon. The Change must thérefore depend upon its own attractions, 
and as far as architectural attractions will serve it, Mr. Sydney Smirke 
has bestowed on it not a few, and those of no ordinary kind. 


ON THE SUPPLY OF WATER TO TOWNS. 
(Continued from page 282.) 
Extracts from the First Report of the Commissioners for Inquiring into the 
State of Large Towns and Populous Districts. 

Mr. Thomas Wicksteed, C.E., Engineer to the Hast London Water Works, 
and also to the Kent and Vaushall Water Works, was examined in answer 
to the following question: “ Have you calculated what would be the abstract 
cost of lifting a certain quantily of water, say 1000 gallons, 100 feet high, 
supposing the engine set up and all the establishment fixed ?# Mr. Wick- 
steed stated, “ I have gone into those calculations, but each case must have a 
different calculation. No gencral rule can be laid down for it. 1 will take 
two towns, ‘Ihe town of Hull, where the corporation are guing to enlarge 
their works, having just vbtained an Act of Parliament for that purpose. 
Hull is a very flat town ; the works will be about half a mile from the ont- 
skirts, and the whole supply of water will Le raised by steam engines. At 
present they raise the water abvut 40 feet: it is proposed to raise it ahout 
120 feet above the town, ‘Khe extent of the proposed pipeage will be about 
40 miles; the supply will be for about 110,000 or 120,000 inhabitants; in this 
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case the whole of the water must be raised by steam machinery, and having 
no elevated ground, and having to raise water by mechanical power in a 
stand-pipe, the head of water is limited to a certain extent, and the head of 
water being limited, the sizes of the mains must be proportioned to the limited 
head. Now, in Cork there is a very large river, and ample water-power 
there, and steam-power will not be required for above six weeks out of the 
twelve months; the cost, therefore, of carrying on these works, as far as the 
machinery is concerned, will be less. There is also elevated ground close to 
the city, where it is proposed to erect the water- works 260 fect high. The 
water can be raised immediately by the natural power of the river to a very 
great elevation; and thus the sizes of the pipes will reyuire to be mueli less 
than if the elevation were less, so that ihe estimate fur the same work at 
Hull would be very different from the estimate for the work at Cork ; and in 
almost every town the circumstances vary. In some cases a supply may he 
obtained by going a little distance from the town; the source may be so ele- 
vated that no machinery will be required to liit the water. At Kingston, in 
Jamaiea, they have within four or five miles a fall of about 600 feet, so that 
the expense of supplying Kingston will be comparatively very small, as no 
machinery will be required to raise the water, In fact, in almost every case 
there must be a variation according to its circumstances.—In my first report 
to the corporation of Hull I stated, “ The aunual consumption of coals will 
be in the fullowing proportion: for 6000 houses, 180 tons ; for 13,000 houses, 
390 tons; for 20,000 hauses, 600 tons,” 

—At the request of the commissioners Mr. Wicksteed prepared the following 
statements. 

Cost or Ratsinc WATER. 


Ist. A single pumping engine, made by Boulton and Watt in 1809, working 10} hours 
per diem, 6 days per week, mean power 294 horses; quantily of water raised per 
diem equa! tu 12,360 gallons, 100 feet high; the cost of coals l?s. per ton. In the 
estimate for the cost ull charges for coals, labonr, and stores, are included, but no 
cbarge for interest upon outlay, or repairs of machinery and buildings; all other 
charges for working the engine are included. 4 

Cost of raisIng 1000 gallons 100 feet high 5 A 0:543 
Or, cust of raising 22,099 gallons 100 feet high . . 0 


This estimate is made upon an average of twofyears’ working. 
d a fo} 


2nd. Two single pumping engines, made by Boulton and Watt in 1809, working 24 
hours per diem, 7 days per week, mean power of each engine 304 horses; quantity of 
water raised per diem 2,922,480 galluns, 90 feet high; the cost of cvals l¥s. per ton. 
Labour, stores, &c, taken as io the first case. The estimate made npon an average 
of 10 years’ working. 

d, 


a. 
Cost of raising 1000 galloos 100 feet high a é 0 0353 
Or, cost of ra'sing 33,019 gallons 199 feet high . & ip 
8rd. Two single pumping engines, made by Boulton and Watt, one in 1816 and one in 

1828, workiog 12 hours per diem, 7 days per week, mean power of each engine 76 
horses; quantity of water raised per diem 3,601,116 gallona, 100 feet high ; cost of 
coals l?a. per ton. Labour, stores, &c. as before. The estimate made npon an aver- 
age of 10 years’ working. 


os 


s ds 
Cost of raising 1900 gallons 100 feet high s 3 0 0333 
Or, cost of raising 36,036 gallons 100 feet high . 5 1 0: 


Ath. One single pumping engine, made hy Harvey aod Co., upoo the expansive princi- 
ple, in 1337, working 24 hours per diem, 7 days per week, mean power 95} horses; 
quantity of water raised per diem 4,107,816 gallons, 110 feet high; cast of coals 12s. 


per ton. Labour god stores as before. The estimate made upon an average of 4 
years’ working. 
Ge Gls 
Cost of raising 1000 gallons 100 feet high a - 0 0150 
Or, cost of raising 80,000 gallons 100 feet high . a 1 0: 


The foregoing statements of the cast of raising water with different engines 
will show that there is a great variation. The comparison, however, is fa- 
yourable to the engines upon the old plan, as those quoted are good ones, 
The following table will show the variation more clearly :— 

To raise 160,000,000 of gallona of water 100 feet high, it would coat— 


According to the Ist statement . £362 
Ditto 2nd ditto . 238 
Ditto 3rd ditto . 222 
Ditto Ath ditto . 100 


Mr. Wickstced stated that “a very great economy may be introduced by 
the use of the expansive-engine and plunger-pump, the advantages of which 
have been felt in the mines of Cornwall for 30 years or more, although he be- 
lieves it was not introduced into water- works establishments until the latter 
end of 1837, when an engine upon that principle was set to work at the Kast 
Londen Waterworks, and is now working most satisfactorily, having from 
the time of its first starting continued to raise 225 barrels of water with the 
same quantity of coals that the best engine on the works, made upon the old 
constructivn, required (and requires) to raise 100 barrels. Since that time 
another large engine of the same description has been erected at the South- 
wark Waterworks, whose performance is equally good, if not superior. The 
comparison above given is too much in favour of the old engines and against 
the new, taken as a class, as there are instances in London, and in the coun- 
try, where the quantity of water raised by the consumption of a given quan- 
tity of coals is not more than one-fourth or one-fifth of that raised by the 
new engine. There is another way of shewing the advantage to be derived 
from the introduction of this new engine; namely, that the same quantity of 
water may be raised from 2} to five times the height by the consumption of 
agiven quantity of coals; and as the size of the pipes depends upon the 
velocity of the water passing through, and as the velocity increases as the 
square root of the head of water, so by increasing the head of water four 
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times, the sizes nf the pipes may be reduced to one-half, and the chief item 
in the expenditure in new works may consequently be reduced one-half, and 
thus less capital will be required ; and, as it often happens that it is more 
convenient to spend a small sum annually than a large sum at once, this is a 
matter of great importance. And again, in many, if not mnst towns where 
the works have been established for a long period, and the length of pipeage 
has gradually been much increased, the pipes originally laid down become 
inadequate to afford the increased demand, the consequence of which is, that 
the extremities of the distriet are generally supplied most miserably. Instead 
of having to lay down new and large mains, the erection of the new engine, 
hy whieh the head of water may be increased at the same cost of coals, in- 
ereases the utility of the old mains, and prevents the necessity of a large out- 
lay in new ones.” 

How are the settling reservoirs constructed and arranged ?—We take the 
water in by a canal about two miles in length; that comes into a wide canal 
or small reservoir, at the end of which there are two sets of gates; one com- 
munieating with one reservoir, the other communicating with another reser- 
voir. Weadmit the water into both reservoirs. We then draw it out of one 
reservoir while the second one is kept closed ; the next day we draw it out of 
the seeond one and fill up the first one. During the time of floods we have 
the means of shutting off the water altogether for four or five days from those 
reservoirs. 

How do you get quit of the matter that settles below ?—The deposit acen- 
mulates very slowly. About 12 or 13 years ago we cleaned out two small 
basins; I think they had not been cleaned out before for 15 or 16 years; 
with regard to our large reservoirs, which have been made since 1836, 1 have 
no idea that in my time we shall have to clean them out. The area of the 
large reservoirs is one 6} and the other 53 acres. 

Are you aware of any difference in the quality of the water passed through 
iron pipes, as compared with the quality of that passed through lead ?—Both 
in ircn pipes and lead pipes a coating very rapidly takes place in our distriet ; 
that coating is, 1 believe, a carbonate of iron and sulphate of lime in one case, 
and, | believe, carbonate and sulphate of lead in the other, which forms a 
thin crust round the inside of the pipes, about the thickness of a thick sheet 
of paper, and as soon as that is furmed, being an insoluble salt, and no further 
corrosion takes place ; but the corrosion is upan the outside of the pipe when 
it is of iron, and that depends upon the qualify of the ground, 


AUVANTAGES OF A CONSTANT SUPPLY oF WATER INSTEAD OF ALTERNATE. 


Thomas Hawksley, Esq., Civil Engineer, stated that he designed and con- 
structed the Trent Water-works at Nottingham in the year 1€30-31, and is 
resident engineer at this time, and has also been employed by several other 
Cumpanies.—The number of houses to which water is supplied from the works 
which he superintends at Nottingham is about 8000, containing a population 
of about 35,000 persons. 

The greatest pressure at which water is kept upon the pipes supplied is 
about 120 feet, and that on a considerable portion of the town. The average 
pressure may be stated to be about 8U feet, there being in Nottingham great 
variations in altitude—The high pressure is kept upon allclasses of pipes and 
at all times. ‘The extra cost of pumping to raise the water to the highest 
points for which it is ordinarily required is very slight. There is but one 
pressure at Nottingham, and that is the same at all times, and is found to be 
economical. If the water were lifted only balf the height the saving would 
not amount to more than about 1-20th of the total charge. 

With the tenants’ service pipes full at all times, and in constant communi- 
cation with the mains and ehtef reservoir, it dispenses with the necessity of 
the tenants having water-tanks. All the houses that have been supplied since 
the ‘Trent Water Company has been established, which are very numerous 
(indeed, probably amounting to 5000 or more out of 800U)are without water- 
butts. In the houses taken by the Trent Company from the former Company, 
the tenants of which became tenants of the Trent Water Company, there were 
brick cisterns under the flours already existing ; of caurse we only attached 
the old communication pipes to the service pipes of the new Company, and so 
far as the majority of those tenants are concerned we do supply the tanks, for 
they existed before; hut even in many of those cases the tanks have been 
abandoned, and the tenants take their water in the same way as others. 

In answer to the question—“ 1t is stated that under the common arrange- 
ment of having water ‘ on” for such a time on alteraate days as may fill butts 
and tanks, that of the total capital invested in the complete machinery, the 
portion of the tenant’s ontlay consisting of the house butts or tank, ball-cocks 
and pipes, involves the expenditure uf a capital equal to that invested by the 
Company ; for example, if the Company's capital amount to £50,000 for en- 
gines, mains, &c., the tenants’ capital invested for tanks, ball-coeks, and 
pipes will involve an equal expenditure, and that half perhaps of the tenant’s 
portion will consist of the expense of the tank, butt, and ball-cock ?” Mr. 
Hawksley said—'‘ The expense of the tank or butt will in general be more 
than half the tenant’s expense considered exclusively of the cost of the com- 
munication pipe used in the Street, which is at Nuttingham provided and 
maintained by the Company, but probably not otherwise.’”’; 
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In the capita] of a Company the pipe to each of the Individual houses is 
not included, In general that would be the tenant’s eharge; but in the case 
of Nottingham it constitutes only a small portion of the expense of works, it 
costs the Company about a shilling a footun the average, including taking up 
the street, putting down the pipe, and enclosing it, and may amount to 
between £2000 and £3000. The cost of each of the Company's branches may 
possibly average 15s., but as one branch will in the majority of instances sup- 
ply a whole court, the cost per tenement supplied will not exceed 6s. or 7s. 
The expenditure at Nottingham for the supply of 8000 houses amounts to 
about £30,000. The cost of butts or cisterns fitted with a ball-cock, pump 
or draw-off cock, and other appurtenances would (if required) amount to 
£30,000 at the least, if, as the questions imply, each of the £000 tenants were 
to be provided with a separate cistern or tank capable of containing water for 
two days supply after the present rate of consumption, and that of more than 
half this cost the public is disburthened by the introduction of the system of 
constant delivery. By this arrangement of keeping the pipes constantly full, 
dispensing with the necessity of tanks, more than half the tenants’ expense 
is got rid of, or more than one-third of the then total expense of introduc- 
ing water into houses. 

Where butts or receptacles for water are used they become sources of ime 
purity ; they are not properly covered; soot and dust getin; in summer time 
they are frequently exposed to the action of the sun, and the wooden butts 
are apt to decay. All labour of cleansing these causes of impurity is prevented 
by the arrangement of keeping the pipes constantly full. The effect of the 
arrangement is to substitute one large reservoir or tank well situated and 
under effectual care, for the many thousand ill placed hutts and tanks 1equis 
site to afford a copious supply on the common arrangement. 

There is also the saving of the room occupied by the tank, which isin some 
districts of much importance; there is the avoidance of the damp from the 
evaporation of a body of water in the house, the sa‘ ing of accidents and of 
leakage, and of the incanvenience from having the tank sometimes empty. 
In many houses where there is no convenience for a tank in the upper part of 
the house it is placed in a lower apartment, and the water mnst be borne up 
stairs for use; the labour inenrred necessarily restricts the free emplnyment 
of the water for many purposes to which it might be beneficially and health- 
fully employed. In such places, too, the expense of a force-pump to charge 
tanks for water-closets, and of waste and warning-pipes, is sometimes necessary. 
Th's apparatus for the middle and higher elass honses is not only very expen- 
sive but liable to be often out of repair, constantly bringing the plumber into 
the house. Another and a very serious inconvenience affecting the habits and 
sanatory condition of the population attendant on the system of partial or 
oecasional supply is that it creates an inconvenience and an obstacle to the 
use of baths. With a constant supply of water at a sufficient pressure baths 
might be supplied in private houses with little difficulty or expense, so little, 
indeed, that he believes it to be practicable, and hopes yet to see baths intro» 
duced into the houses of labouring men for the use of themselves and families. 
There may be a saving in the tenants’ outlay for pipes. In the metropolis 
and other places, where the Companies’ supply is only occasional, the pipes 
are larger than necessary that the water may be delivered within a short time. 
In towns the usual size of the tenants’ pipes is Ẹ inch, and in the larger 
houses I inch; whereas with the constant supply 3 inch pipes will serve the 
same purpose. If necessary we can have stronger pipes of the same weight. 
Pipes of } inch diameter and 2% 1b. weight per foot are found to be secure at 
the strongest pressure employed in Nottingham. 

In answer to a question respecting the actnal waste of water at the Note 
tingham works Mr. Hawksley said—“ A judgment may perhaps be best 
formed as to the small extent of waste from a statement of the actual amount 
of supply. The actual amount of supply at Nottingham is not more than 
from 80 to 90 gallons per house per diem; this is taken by about 8000 tenes 
ments and works of every deseription, amongst which are breweries, dye-~ 
works, steam-engines, and inns, and other places of large consumption,” 

The system of constant supply diminishes the rate of delivery in the ser- 
vice-pipes and sub-mains very materially, distributing over a greater number 
of hours the quantity of water which otherwise mast be delivered in a very 
short period.—lt ts spreading the water over the 12 hours of the day; and 
with the advantage that as the water travels more siowly through the pipes, 
smaller pipes will be equivalent to larger. 

The constant supply is also the means of a large ceonomy of men. The 
Nottingham Company has maintained its supply by night and by day ever 
since its establishment, except during a period of one month, when for the 
purpose of experiment the water was shut off at 10 in the evening, and turned 
on again at 5in the morning. It was then found that it would ke more ex- 
pensive to keep extra turncocks, do extra repairs to valves, draw plugs to 
cleanse the pipes, and attend to complaints. The original plan was therefore 
resumed, We find that one experienced man, and one boy of about 18 years 
of age are, on the system of constant supply, quite sufficient to manage the 
distribution of the supply to about 8000 tenements, and keep all the works of 
distribution in perfect repair, including cocks, main pipes, service pipes, aad 
tenants’ communication pipes, to the extent they are laid under the public 
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highways. The Old Company has adopted the system of the Trent Water 
Company, and now maintains a constant supply. Any cumpany that pos- 
sesses an ample quantity of water at its works, and a sufficient reservoir in 
an elevated situation, may adopt this mode of supply without difficulty or 
disadvantage, and indeed the difficulty and disadvantage is far from insuper- 
able when an elevated reservoir cannot he obtained. 

“The term waste would imply an excessive expense for the pumping of 
water. Now it appears, from one instance, cited hy Mr. Wicksteed, of the 
duty of a steam engine of good construction, that this one single pumping 
engine, upon the expansive principle, and with coals costing 12s. per ton, with 
lahour and stores, and all except the interest on fixed capital, the cost of 
raising 80,000 gallons of water 100 feet high was ls.; that by another, Tay- 
lor’s Cornish engine, 1 lb, of coal converted into steam raises 10,000 gallons of 
water 10 feet high : in other words, if a room 20 feet square were filled 4 feet 
deep with water, 1 lb. of coal converted into steam would overcome the fric- 
tion of the engine, and raise that water into a room 10 feet above it. Does 
your own experience justify the conclusion from such instances, that when 
the machinery and distributing pipes are fixed, and there is an unlimited sup- 
ply of water, as from a river, the expense of pumping additional quantities is 
inconsiderable as an element of calculation ?—Assuming the possibility of 
varying our works without cost, the experience at Nottingham is to this 
effect, that we could give 8 or 10 times the present unlimited supply for about 
a double charge; that we could raise all the water now taken 50 feet higher 
by increasing the charge 5 ur 6 per cent., and that were we to lower the head 
to halfits present height, the saving of expense would not exceed 6 or 7 per 
cent. on the gross charge to the tenant. The answer may he otherwise given 
thus. The Trent Water Company supply houses at an annual average charge 
of about 7s. 6d., at any level required, even into the attics of fonr or five story 
buildings; 1f the supply were afforded to the level of the pavement only, the 
charge could net be reduced more than 6d. per house, or for the labourers’ 
tenement not more than 4d. 

“lt is stated that the daily supply of the metropolis is equal to a Jake 50 
acres of a mean depth of three feet,—what, on Mr. Wicksteed’s estimate, 
would be the additional expense incurred if the supply were doubled and the 
additional quantity was raised by pumping 150 feet high ?—On Mr. Wick- 
steed’s experience the expense would be £20 10s. per diem, or £9,300 per an- 
num, which as about 200,000 houses are supplied by the Companies, when 
divided gives 11d. per house per annum for the expense of the pumping to a 
height of 100 feet, or 163d. of pumping to a height of 150 feet. l wish it, 
however, to be understood that 1 do not concur in Mr. Wicksteed’s mode of 
estimating the cost. 1t is quite true that the expense of pumping forms, in 
nearly all cases, but a small portion of the total charge to the tenant; but 
Mr. Wicksteed’s statement would affurd a result fallaciously low. Mr. Wick- 
steed’s engine uses less coal, but employs more capital, sv that the saving is 
rather apparent than real, And again, the London and many other Compa- 
nies would be unable to obtain a supply of fuel at the price assigned by Mr. 
Wicksteed. 

“In respect to the apprehension expressed, that if the system of constant 
supply at high pressure were adopted much larger mains would be required, 
what is the evidence of fact and experience ?—Directly the reverse of the hy- 
pothesis. 1f the supply of water for ordinary purposes be the only consider- 
ation, then, for the same reason that smaller pipes do suffice for the tenants’ 
communication- pipes, smaller mains will suffice for the system of constant 
supply at high pressure. Where 20-inch mains are used on the system of 
periodical supply, 12-inch mains would amply suffice for the system of con- 
stant supply; instead of the 7 and 6-inch mains, 5 or 4-inch would suffice; 
instead of 3-inch service-pipes for the occasional supply, 2-inch would suffice 
for the constant supply ; indecd, for constant conveyance, sizes much smaller 
than these would answer the purpose; but as there are irregularities of 
draught, it is needful to provide accordingly. The objection of Mr. Wick- 
steed is founded upon a supposed state of things which never does occur, 
namely, of all the pipes discharging water at the same time. 

‘* An objection to the fatroduction of water into the houses of the poorest 
classes is thus stated hy Mr. Wicksteed :— Where a laodlord has got 20 or 
30, 40 or 50 houses, and requires a supply of water, if they are poor honses it 
is frequently given hy one commun stand-cock to all the houses. If he was 
to put a separate supply to those houses by a lead-pipe, the lead-pipe would 
be there in the evening but would be gone in the morning.’ Now, do you 
find that tenants are apt, for the sake of the lead, to cnt off their uwn sup- 
plies of water; and what, under all circumstances, is your experience on the 
point P—We have some of the poorest and worst-conditiuned people in Not- 
tingham, and we scarcely ever experience anything of the kind. In fact, the 
water at high pressure serves as a police on the pipe. The cutting off a cock 
with the water at high pressure is rather a difficult matter to do quietly : 
‘knocking up’ is too noisy ; and when a knife is put into such a pipe and a 
slit is made, a sharp, flat, wide stream issues, very inconvenient to the ope- 
rator; and when the pipe is divided there is the {nll rush of the jet to de- 
nounce the thief. We have lead-pipes al] over the town, in the must exposed 


places, and 1 can affirm that such an event rarely occurs out of the houses, 
and never within,” 
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t Does your own experience furnish any datum from which the expence of 
supphes of water, including the wear and tear of engines, interest on fixed 
capital for machinery and all distrihutary pipes, the necessary expenses of 
management, in other words, the total expenses, may he judged of Yes; 
the total expense is on the experience of the Jast five years 288d. per 1000 
gallons. This is equal to 127. per million gallons. 

‘We are desirous of being informed of the several establishment charges 
of a Water Company, or in ciher words, what charges are independent of the 
quantity of water pumped, and what not, and their amount. Can you give 
us from your practical experience, say at Nottingham, where you lift your 
water 135 feet high ?—On an average of five years’ experience of the Trent 
Company, at Nottingham, they are as follows for each million and for each 
thousaod gallons.” 


Tabular Statement of the Expenses incurred in supplying the Town of Nottingham 
with Water, according to the experience of the Trent Water Works Company. 


Cost per, Cost per | Total of each Proportion 
ttt f Ch a 1000 Million Class of Items | per Cent. of 
Daada platen Gh Cleanse ‘Gallons. Gallons. per Millon | Fotal Charge. 


Gallons. 


1. Charges nearly proportlion- 
ate to the Quantity supplied. | 


Goals oan ee sone ea a e (OBOE 1 5 3) (|1057) 
Qil and tallow ..... .. |00414800 4 0 17 | 
Sundries em ee O @ il TE sil ie and 5 $135 
Hemp. leather, &c. ......-..}001190 1 OJ] |) 4 
Repairs of pumping machinery 0:01110 ol ly, I 
(nearly =0}d.)| 0:3882 

2. Charges which diminish 

nearly as the Quantity pump- 

ed or supplied increases. ' 
Salaries nf law clerk, engineer, 

office clerks, collector, &c. .| 037201 11 0 |) (Cea) 
Parochial and other taxes..../0-13280 11 0$ 46 


Wages of turncocks, plumbers, | 
Incidentals attending the man- 
agement os ooan cose co se |CHEO a 10 
Law charges and expenses of; | 
PONecenienie a iter 003660 3 03 
Rents of varions premises, ac- 
knowledgments under Act 
Of Parliament iSc a 
Repair and maintenance of 
mains, cocks, communica- 
tion-pipes. and other works) 
of distribution ..........|001960 1 7 
Stationery, advertising, &c. .. | 001360 1 1 
Compensations for damage,&c. 000890 0 9 
Gratnities, medical assistance, 


chat 


l F 
[003000 2 6 | 
J 


~ 
to 


000190 0 5 
| 


(nearly =03d.)| 0-7940) 


3. Charges which diminish less 
rapidly than the Quantity 
of Water pumped or sup- 
plied increases. 

Wages of engine-man -{010630 8 10} 37 

Wages of stoker and reservoir 
RG socre reos enner (MN & & 2-3 

Cleaning and other ordinary | 
charges of the lower or fil- ! 
tering reservoir ........../0:0367,0 3 0 

Repairs of buildings ......../0°02150 1 9} 

Cleaning and otber ordinary! | 
charges of the upper or stor- 
IP BLESCLVOIN ae a etter er 


© 
— 
© 
He 
— 
a 


0:0107 0 


(nearly = 03d.) 0-2402 

Interest on invested capital,! i 
varying directly with extent| 

of works and inversely A | 


amount of supply ..--....| 145706 1 5 Go & 506 
(nearly = 13d.) -e 
14 19 11} (100: 


Totals (nearly = 23d.)) 28794, 
f 


The income amounts to 3:17d.| 
per 1000 gallons; the dif. 
ference (0:29d.) is applied 
to extension of works. 
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The price of fuel will vary greatly in different places. And the description 
of engine will also vary, and influence the consumption of fuel. 

The different descriptions of engines, and prices of fuel, taken in relation to 
each other, will afford the result shown in the above table, and they will stand 
nearly as tollows :— 


Steam 


Description of Engine. Preia. Cost of Fuel, 

s. 
1. 11.P.—Double powered, non-condensing .... {30 +0 32 
2. B. and W.—Double powered, condensing ..) 34+ atmos. 25 
3. B. and W.—Single powered, condensing ....| 33 +atmos. 20 
4. Cornish.—Double powered, condeusingt....|30 + atmos. 16 
5. Cornish.—Single powered, condensingt ....|30 + atmos. 12 
6. Cornish.—Single powered, condensing} .... i49 + atmos. ) 
7. Taylor’s Cornish.—Single powered condcusingt ne 6 


“Then is the relative economy of these engines such that, for instance, the 
engine No. 6 would perform the same amount of work with 9s. worth of fuel, 
to do which the engine No. 2 would require 25s. worth ?—Yes; but against 
this advantage must be placed the vastly greater first cost the engine No. 6, 
and its much greater liability to accident. By the use of the Cornish engine 
No. 6 in {place of the Boulton and Watt engine No. 2,a saving of nearly 
02d. per thousand gallons would be effected in the fuel account, but the 
capital account would be increased fully O-ld.; the resulting economy tu set 
against increased risk wonld, therefore, not exceed a twenty-ninth part of 
the whole charge. I should, therefore. be in general disinclined to recom- 
mend the adoption of the Cornish engine, except, perhaps, in the case of 
works of such great extent and so arranged that the public would not be in- 
convenienced hy the stoppage of a single engine.” 

“The cost of construction of the works at Nottingham, 1s something less 
than 17. per individual, suppliel by the Trent Water Company, but if that 
Company had the sole supply of the district over which its pipes are laid, the 
cust would not exceed lis. per individual. The expense attendant on the 
supply of water and management of the works amounts to about H per cent. 
on the income, which ıs slightly less than the proportion of the like expense 
in London.” s 

“ You have stated that, on the system of constant supply at high pressure, 
smaller instead of larger mains would suffice. It has been stated that at one 
town, where a high pressure was pnt on old mains and distributary pipes 
constructed tor a low pressure, the pipes which burst were very few, and the 
inconvemence (which it was anticipated would be very great) was incon- 
siderable. Does your practical experience enable you to express a confident 
opinion that the mains and ordinary distributary pipes for the system of 
periodical supply would not be required to be extensively superseded, and 
others of greater thickness substituted for the application of a system of con- 
stant supply, under a system of moderate high pressure, such as that con- 
templated ?—Yes; the amount of pressure does not practically enter into the 
determination of the thickness of the metal of main pipes. Any thickness at 
which mains can in the regular course of foundry business be cast will afford 
many times the strength requisite to retain water under a pressure of 150 
feet. In fact, pipes are proportioned according to the difficulty of running 
ihe metal and adjusting the core; and, in practice, it 1s customary to pre- 
scribe a thickness of, at most, one-fifth the square root of the diameter 
(° 18v d ), a proportion which has no reference whatever to the strain arising 
from the pressure. Pipes are now cast lighter than formerly, although the 
pressure under whieh water was usually transmitted has been increased. 

“ Be so good as to explain the method by which you ascertain the dimensions 
of pipes for a constant supply to the attic stories ?—Assuming the case of a 
street of houses 600 yards long, I proceed thus :—I first ascertain, perhaps, 
by the parish books, the numbers and rentals of the houses; I then estimate 
the consumption of water in each house in gallons at 122 /rent in pounds, 
which I find by experience to afford a result as accurate as the nature of the 
inquiry will permit. 

“ This gives for houses of 67. rent 40 gallons per diem; 102. rent 56 gallons 
per diem ; 20/. rent 88 gallons per diem; 502. rent 163 gallons per diem ; 1007. 
rent 260 gallons per diem, 2007. rent 410 gallons per diem; 5007. rent 756 
gallcns per diem. To obtain a proper practical taper, I divide the length of 
the pipe into portions of about 200 yards, and assign to each the quantity of 
water to be conveyed; thus 

Final 200 yards 5 2 13,000 gallons per diem. 

Middle 200 yards 11,000 + 13,000 = 24,000 a 

First 200 yards 8,000 + 24,000= 32,000 sa 
I next consider that nearly the whole of the water will be consumed in the 
four or five hours elapsing between breakfast and dinner: to err on the safe 
side, I assume the delivery to take place in fonr hours, and that the whole of 
the water taken off from each length has to be passed to the end of that length. 
caer Le 
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Tt will sometimes happen that the reservoir from which the supply is obtained 
is nearly on the level of the attic stories, and thatin consequence perhaps nat 
mure than four feet of head ean be allowed on each length of 200 yards to 
Produce the velocity and overcome the friction: allowing this quantity in 
the case assumed, I shall be enabled to apply the formula, 


6 
a, 1 
As/ ip , 


wbich 1 have found to apply with great exactness: in this formula (q) repre- 
sents the number nf gallons to be delivered per hour, (2) the length of the 
pipe in yards, (2) the head in fect, and (d) the diameter of the pipe in inches. 
We now obtain the following diameters, first 200 yards 5.2, inches; second 
ditto 4.5 inches; third ditto 3.6, inches; to which, adding half an inch for 
possible contraction by corrosion, the practical diameters become six inches, 
five inches, and four inches for a street producing in London a water rental 
vf at least 3002. 

“What wonld be the saving in the size of the pipes consequent on the sys- 
tem of constant supply as compared with the intermittent system ?—The 
diameters of the service-pipes and snb-mains are diminished about one-third, 
and the weights of the pipes about one-half. 

' The saving in the size of the service-pipes, the mains, and so forth, would 
compensate for the cost of throwing up by engines an additional quantity of 
water to meet the apprehended waste and additional consumption, and keepe 
ing it constantly on ?—Yes; and the Management is much more easy, and 
the number of men necessary to superintend the distribution of the water be- 
comes much fewer,—in fact, it demands very little attention indecd, where 
the water is constantly running through the pipes; but where the water is 
given at intervals, many persons are put to great inconvenience; then they 
are complaining, and must be attended ta; and the ball-cocks when they go 
duwn will stick very frequently, and there is, consequently, a great waste of 
water, so that a great quantity uf water is not well applied. The waste is 
very great on the intermittent supply, much more, Iam satisfied, than most 
engineers are aware of. We have found, in many instances, where our sup- 
ply has been turned ofa particular street for a short time, the ball-cock of a 
cistern has gone down, and the water run to waste after being again turned 
on. That happens in all towns where the supply is intermittent; and I be- 
lieve the waste from this and some other causes is much greater than that 
which occurs in a constant supply. 

“In stating generally yonr view that the supply of a town by the medium 
of a constant supply and high pressure is quite as cheap or cheaper than 
under the other system of an intermittent supply, do you take into considera« 
tion that, in the one case of constant supply and high pressure, there would 
be greater advantage to the people and a greater supply of water ?—I did not 
take that into consideration in the first instance ; but I think the saving in 
the number of officers and in other respects would more than compensate for 
the cost of pumping that quantity of water; for the mere cost of raising the 
water is but a trifling portion of the expenses of a Water Company : a great 
many expenses are permanent standing expenses ; the greater proportion are 
in a great degree independent of the quantity of water lifted.—For 4s. 4d. a 
house, we give the constant ‘supply of water which is required for the use of 
a cottager’s family. 

“Under the existing circumstances at the prices charged and the benefit eon- 
ferred, do the Company divide actually five per cent. upon the outlay ?—Yes, 
and the 507. shares of the Company sell at from 70J. to 73l. each, and have 
done so for some years. The dividends of the Company are 3l. on each 507. 
share, and that is considered in the transfer of shares to represent a value 
of 707. 

“lfa city were situate near a very high elevation, on which it would be con- 
venient to place the reservoir, say 300 feet, giving a greater pressure for the 


tenants’ communication pipes in the lower districts than is requisile for the 
various purposes of constant supply, at high pressure, haye you any plan of 
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meeting such cases, or modifying such pressure ?—In such case 1 should en- 
deavour to bring the leading main from the higher part of the city to the 
lower, lay off the sul-mains and services by lines of equal altitude, and re- 
duce the pressure at proper decrements of height by a loaded valve, as shown 
by the sketch.” 

FILTRATION. 

Mr. Hawksley stated that wilh regard to filtration, that it is always advan- 
tageous to filter water which is not naturally bright, ta clear it from matters 
held in suspension. 1f the extent and thickness of the filtering-bed be very 
considerable, prior subsidence may be altogether dispensed with; but if the 
surface be limited, and the thickness small in respect to the quantity of water 
to be treated, as is usually the case when artificial filters are employed, then 
it becomes necessary to resort to previous subsidence, There are particles so 
fine and minute, as to be incapable of being deposited by the force of gravity, 
though they may be detained by filters, if the operation be slowly and cau- 
tiously conducted. At Nottingham, the construction of the filter is this : 
the reservoir which lics on the banks of the Trent, about a mile from the 
town, is excavated ina natural stratum of clean sand and gravel, through 
which the water slowly percolates toa distance of 150 feet from the river. 
The adventitious solid matter is gently deposited on the bed of the river, from 
which it is washed away by the action of the stream. Sometimes the water 
comes down the river excecdingly thick, and discoloured hy peat and other 
vegetable matters; it is sometimes of the colour of tea: nevertheless filtration 
through the Led of 150 feet renders the water perfectly pellucid. When the 
bottom of the reservoir has been bright from a recent sweeping, a pin may be 
seen at the depth of eight or nine feet. The reservoir being exposed to the 
action of the sun produces vegetation of the conferva genus, which is removed 
at short intervals of about three weeks each in summer and of about six weeks 
in winter, by pumping out the water and the use of the broom. To prevent 
the small communication-pipes from being choked by the aceidental intro- 
duction of leaves and other extraneous substances, the water is drawn through 
large sieves of fine strainer cloth. Inaddition to the reservoir there is a filter 
tunnel passing throogh a similar stratum for.a considerable distance up the 
adjoining lands. This tunne! is four feet in diameter, and half-brick thick, 
and being laid without mortar or cement, cost only 10s, a foot, including ex- 
cavation to a depth of 12 feet. The office of the reservoir, in addilion to the 
filtration through the bank, is to receive and accumulate the water during 
the time the engine is not at work. The tunne] is formed simply for the pnr- 
pose of filtration, and it has the advantage of not exposing the water to the 
action of the sun.—The water is transmitted to the upper reservoir by an en- 
gine along a main-pipe, which passes through the middle of the town and 
supplies all the inferior pipes in its course. The upper reservoir, placed at 
the extremity of this pipe, receives the excess of water pumped by the engine, 
and returns it down the same pipe so soon as the engine ceases to act, and 
hence a constant supply is maintained without difficulty, trouble, or expense. 
The distance of the site of the filtering and subsiding reservoirs would not 
occasion such expense ar inconvenience as to prescribe close limits. The en- 
gineering difficulties would be very insignificant, and the expense really 
trifling in comparisan with the resalting advantages. Not the least of which 
would be the securement of an unfailing supply of pure water for several ages 
to come. 

1f for the supply of the metropolis it were found desirable to take up the 
water of the ‘Lhames in its full purity above Windsor, and erect filters or 
subsiding beds thereabout, the probable expense of its transmission above 
a supply taken up near the metropolis would be for the transmission 
of 500 gallons of water per second two mains, each of 6U inches diameter, 
would be requisite. The resistance from friction may be ealeulated from the 
formula for long pipes 

Q7 

=a?’ 

in which (P) represents the horse-power necessary to overcome the friction, 
(1) the Jength of the pipe in inches, (Q) the quantity of water to he delivered 
in one second, and (d) the diameter of the pipe. From this we ascertain that 
the resistance arising from friction in pipes of the given size, and 25 miles 
long, would require less than 450 h. p. beyond the force employed to raise the 
water into an elevated reservoir. If this reservoir were situated at a height 
of 220 feet, the steam power required to raise the water would be about 2000 
nominal horses, and the total power to be employed in transmitting and rais- 
ing 500 gallons of water per second would amount to less than 2500 horses. 
The cost of the main pipes would be about 1,000,0007-; of the engines and 
machinery, with some reserve of power, about 150,0007. ; and of the tanks and 
reservoirs probably 200,000/. A first investment of 15s. per head, or 9d. of 
addition to the annual water charge of each of the population would there- 
fore enable a constant supply of the purest soft water to be delivered at all 
hours, and into every story throughout London, and that without injury to 
the interest of the existing companies who might derive their supplies from 
this common source. A very considerable economy of management and 
working expenses would indeed result from this consolidation of engincering 
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operations which would go far in reduction of the increased charge of 9d. per 
annum. 


SUPPLY OE WATER FOR BATHS. 


Mr. Thomas Hawksley stated that he had been consulted in respect to 
public baths, and had been engaged in making some private batls.—On the 
assumption that one hogshead, or 54 gallons of water, would suffice for the 
ablution of cach persnn, the cost of pumping and engine expenses for 100 
persons per diem would be threepence, and the extra expense of filtration by 
artificial means something less than 2d. more.—The expense of fuel for heat- 
ing 100 hogshcads of water from a mean temperature of, say 52°, for baths, 
to blood heat, or say 98°, would require 270lb. of Newcastle coal, which 
would cost in London about 3s. In addition to this, a further quantity of 
fuel woul: be required to replace the heat Jost by radiation, evaporation, and 
conduction, which would be subject to great variation according to cireum- 
stances. An equal quantity of coal would in general, however, be sufficient 
for this purpose. On a larger scale there would be some saving.—The whole 
expense of hot baths in numbers of not less than 100 per diem would stand 
nearly thus for each person for the single bath :— 


Soma 
Water . z : i : K 0 02 
Fuel 3 a Q 0 ; : 0 0} 
Attendance . o 9 6 : 6 1 
Interest on building and incidentals () 3! 7 
0 23 


The probable cost of maintaining a tepid swimming bath, suppose 80 feet 
long and 80 feet wide, and of the average depth of 5 feet, and supposing 
10,000 gallons of fresh water daily admited into it, would be for warming 
that quantity of water, about 2 cwt. of coal, and it would probably in prac- 
tice require 4 or 5 ewt. in addition to sustain the temperature of the bath, A 
remunerative charge for the use cf the tepid bath would probably be about 
2d. per head, if taken by 200 or 300 persons per diem. 


FOUNTAINS. 


With respect to the use of water for fountains, Mr. H. slated that a jet de- 
livered under a pressure of 36 feet through a plate pierced with a half-inela 
aperture, would deliver 900 gallons per hour toa height of 30 feet er up- 
wards, at an expense of 23d. per hour. An inch orifice would deliver lour 
times this quantity to a height somewhat greater, and would be charged about 
8d. per hour. 

Supposing the water works maintained by the town. and thatit was deter- 
mined to supply the public fountains at the expense of pumping only, æ 
half-inch jet would cost per bour, ineluding coals, wages, and the working 
expenses of the engine, very nearly d., or for a day of 14 hours, 7d. per diem, 
and an inch jet 2d. per hour, or 2s. 4d. per diem. This is the cost at Not- 
tingham, where the water is raised }35 feet ; but under other circumstances it 
might be less; and for the cost of pumping only for small wayside fountains 
delivering say one or two hogsheads of water per hour, would be 3d. to ld. 
per diem. 


WATERING AND CLEANSING STREETS. 


Mr. H. stated that for watering, the rule of ascessmer,t is 4d. per square 
yard of surface watcred, if for small surfaces, and 42. if for extensive surfaces, 
for the season. 

In the metropolis, the charge for water for watering the streets is some- 
times 23d. per ton, and one ton it is ascertained will water so as to lay the 
dust ol 600 square yards of gravel or Macadamized roads, or 400 square yards 
of granite paved roads. It appears that the number of days for which the 
water is required to Jay the dust is, on the average of 20 years’ experience, 
about 120 per annum. A common charge is 3d. per square yard for the water 
for a season. When the parishes perform the service, it is usually at from 
13d. to 2d, per pound on the rental. Now what would be your charge of the 
expense of water per house of 20 feet frontage for the season ?—Our charge for 
the supply of water to a street one mile long and 15 yards between the kirb- 
stones, would. by our charge per ton, be 167.; for twice over, 3245; which 
with houses of seven yards frontage would be a charge of 1s. 6d. per house, or 
allowing for occasional vacant spaces in the row of houses, say 2s. per hoose 
for the supply of water during the like season—For watering streets twice 
per diem, | think one man might, with proper and properly-placed apparatus 
for jets, effect the watering of about one mile. Supposing the wages to be 20s. 
and expense of hose 10s., or altogether 30s., per week, the additional expense 
for labour would be about 1s. 6d. per annum (omitting the Sundays), or allow- 
ing for vacancies, say 2s. 

It 1s stated that an ordinary sweeper usually sweeps 1000 square yards of 
pavement per diem, and a good labourer of the class about one half more, and 
that the expense of sweeping by hand labour 1s between 27. and 32. per mile of 
street 15 yards wide. Have you had any observations of the labour and ex- 
pense of the more effectual mode of cleansing granite or wood pavement by 
scouring with a jet?—No precise observations, I have secn an open space of 
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about 1500 square yards uf level pavement cleansed in less than 20 minutes 
by water acting under a pressure of 80 feet. 


WATERING GARDENS. 


In respect to the watering of gardens, it would appear that one man witha 
jet of the force to rise 50 feet perpendicular height would with that one jet, 
atan angle of 45 degrees, cammand an area of about 2000 square yards. 
From your information, that about 40 jets would command a length of a mile 
of road, and that one man might water that mile twice a day, may it not be 
inferced that by a proper distribution of pipes and arrangement of coeks one 
man might water 20 acres of garden ground ina day ? Yes; for although 2miles 
of such a road contains only 10 acres, the range commanded by an cqual num- 
Ler of jets woul! in a garden command twice that area, and the interruptions 
would be much fewer than in a public road.—Itis stated to bea heavy wetting 
shower when the excess fills gntters, and, running away, covers the ground 
tn the depth of a quarter of an inch. How many tons of water would fall in 
such a shower on an acre? A fall of rain sufficient to cover the earth toa 
depth vf zsth of an inch will, under ordinary circumstances, fully saturate 
the dust of a public thoroughfare: this quantity is equal to 750 gallons, or 
about 34 tons, or 2 loads of water per acre.—In what time would such a quan- 
tity be delivered from a hose by a jet under the moderate pressure of 50 feet ? 
The velocity, and consequently the time, will in some degree depend upon the 
arrangement ot the apparatus: a contracted jet, issuing under a pressure of 
50 feet, ata Zths aperture, will deliver 750 gallons in 14 or 15 minutes: a 
judiciously formed nozzle will deliver the same quantity in 10 minutes.—The 
rate of expense of laying down a set of water pipes per acre would be from 
152. to 302. according to circumstances, and at the cost of supply at Notting- 
ham of 3d. per 1000 gallons a fall of water equivalent to a shower would be 
given at 23d. per shower per aere. 

It is stated by Mr. Braidwood that. in London, 26 men working an engine 
of two 7-inch barrels will throw a 7éth of an inch jet 50 feet high; and the 
following is an account of sume experiments made at the works of the South- 
wark Water Company, to ascertain the capacity of the existing works to 
afford several jets for street cleansing or for extingnishing fires. 

EXPERIMENTS ON Jers oF WATER. 

“ Result of Experiments made on the 31st January, 1841, to ascertain the 
Height that a Jet of Water witi rise from the Mains and Services belong- 
ing to the Southwark Water Company, under a Fixed Picssure of 120 
Feet. 

The first trial was made in Union-sircet, between High-street and Gravel- 
lane, Borough, over an extent of 800 yards of 7-inch main, and through the 
fire-brigade stand-pipcs, hose, and jets. 

This 7-inch main is connected to the 9-inch main in the High-street, 
Borough, which, after a run of 500 yards, is joined to 200 yards of 12-inch 
main, and then continued by 550 yards of 15-inch main to the great main 
leading from the Company’s works at Battcrsea, making a total distance ot 
5500 yards from the place where the experiment is made. 


One 24-inch stand pipe, with 40 feet of hose, and {-inch jet, rase 50 fect. 
Two 23 ” ” 40 ” 4 ” 45 ” 
Three 23 ” n 40 ” $ ” AD 
Pour 2% n ” 40 ” $ ” 35 4, 
Five ł ” ” 40 ” $ ” 30 p, 
Six 2% fi 40 5 <q 27 


' thd kád 
Then all the fire-piugs on the main were elased except the first and one D2. 
inch stand-pipe, with 160 feet of hose, and a Z-inch jet rase 40 feet. 
The quantity of water delivered from the same main through one stand- 
pipe and different lengths of hose was as follows, viz. :— 
One 24-in. stand pipe, 40 feet of hase, Z-in. jet, delivered 96 gals. in 59 sec. 


One 23 ” 80 n $ ” 112 ” 65 ” 
One 23 _ 160 i zk if We co ue 
One al n 40 ” 25 ” 118 ” 27 ” 


The second trial in Tooley-street off a 9-inch main, 1400 yards in length, 
connected to 1000 yards of 15-inch, and 6650 yards from the works. 
One 23-inch stand pipe, 40 feet of hose, 2-inch jet, rose 60 feet. 
0 


Two 24 T d ip £-inch, difference not perceptible. 
Four 25 a 40 6 z.inch jet, rose 45 feet. 
Six 23 ” 40 ” zt n 40 ” 


4 
Quantity delivered from the same main through— 
One 23-inch stand pipe, 40 feet of hose, Z-inch jet, 114 gals. in 64 sec. 
Four 23 ” 40 kid $ n” 115 + 79 1 
Six 24 ” 40 ” 4 ” 112 ” 78 ” 
Fonr-ineh service in Tooley-street, 200 yards long, supplicd through 200 
yards of 5-inch pipe, from 9-inch main one 24-inch stand pipe, fixed on the 
4-inch service near the 5-inch pipe, with 40 feet of hose Z-inch jet, rose 40 
fect; two 23-inch stand pipe Z-inch jet, rose 31 feet. 
One 23-inch stand pipe fixed at end of service. 
200 yards from 5-inch pipe, 40 feet of hose, Z-inch jet, rase 34 feet. 
Two 23-inch stand pipe, 40 i 4 A 23 4 
Quantity delivered from the plug near the 5-inch main through— 
One 24-inch stand pipe, 40 feet of hose, Z-incb jet, 112 gals. in 82 sec. 
Two 23 ” 40 ” $ ” liz, 103, 
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Quantity from end plug of service 200 yards from the 5-inch main— 

One 23-inch stand pipe, 40 fect of bose, Z-inch jet, 112 gals. in 90 sec. 

Two 25 p 40 s g yí Whe g Me e 

In confirmation of these results it is stated in answer to some inquiries 
made at Philadelphia, that “the water will rise froma hose attached toa 
fire-plug in the street at the extreme point of delivery, during the night to 
the height of about 45 or 50 fect. During the day when the consumption of 
water is very great, it will not rise more than 20 to 30 fect. Do these results 
correspund with yonr experience and observations ?—Yes, they do. But it 
may Le well to state that the great diminution of velocity, and consequently 
of elevation, observable in the least favourable experiment of each set, is to 
be chiefly attributed to the great aggregate area of the jets in proportion to 
the area of the stand-pipe and hose. 

Although the height to which water will rise from jets is in general, in 
consequence of the resistance of the atmosphere, half the height due to the 
pressure. will it not. in a hose or in a pipe, rise to the full level, so that it 
may be poured out to extinguish fires, or used for any purpose from the full 
height ?—When the water is not in motion, it will 1ise to the level of the 
reservoir. When it is in motion, there will be friction in the main pipes, by 
which the height will be in some degree diminished. When the main pipes 
are of considerable size, compared with the area of the jet, this friction will 
be insignificant. The higher water is carried ina pipe, or the higher the 
nozzle of a hose pipe is carried, the more the resistance of the atmosphere is 
avoided. Ifa jet acting under a pressure of 100 feet, attained an elevation of 
50 feet when discharged from the level of the pavement, then if the hose pipe 
were clevated to the height of 50 feet, a jet would still be given of probably 
20 nr 25 feet high. By this means the water would attain an elevation of 70 
or 75 feet high, in place of 50; hence the advantage ol earrying a house-pipe 
up-stairs, or up a ladder, or as nearly as possible to the height of the story 
where the fire occurs. Another advantage gained by carrying up the hose 
pipe is a better direction of the jet, and{more certain application of the water 
than can be had from the ground. 


Expense or RAISING Water BY STEAM PoweER, By Mr. Farry. 


To give a correct idea of the performance of the most economical steam- 
engines yet constructed, Mr. Farey has made the following computations :— 

Taylor’s engine, at United Mines, which has made the highest performance 
of any yet constructed, has on an average of all the variations of its perform- 
ance, during the 12 months of the year 1841 raised 924 millions pounds weight 
of water, one foot high, by each bushel of coal which has been consumed by 
it; and in 1842 the average was 99% millions, 

An average of the two years would he 953 millions. A bushel of the coal 
actnally used is considered on an average to weigh 94 pounds, and if Taylor's 
engine be reckoned to raise only 9} méllions pounds ane foot high, by the 
consumption of each bushel of 94 pounds, then one pound of coal will raise 
one million pounds of water one foot ligh. 

As a million pounds is not a very conceivable quantity, 1t may be consi- 
dered as 16,000 cubic feet of water (which reckoning each cubie foot to weigh 
623 pounds, would be a million pounds weight) raised one foot high. Or if 
the height be reckoned at 10 feet, instead of one foot, then it would be 1600 
cubic feet of water raised 10 feet high, by the combustion of one pound of 
coal. 

Tu render this more clear, suppose an apartment 2 feet square on the floor, 
between the walls, to be filled 4 feet deep with water, like a large bath, it 
would contain the 1600 cubic feet of water. And supposing another upper 
apartment of the same size over the furmer, the height from the lower floor 
ta the upper floor being 10 feet, then with the consumption of one pound of 
coal Taylor's engine would exert a sufficient power to raise all the water from 
the lower apartment into the upper one, in addition to overcoming the frictit n 
of all the moving parts of the engine and of its pump work. 

A robust labouring man, possessing such strength and capability of endur- 
iog exertion, as is an average of that class of men in Britain, would be inces- 
saintly employed during 4 hours 263 minutes tn performing the abnve work , 
such a man could work at that rate during 10 hours ina day, and six 
daysina week. Taylor's engine woukl perform the day’s work of the man 
with a consumption of only 2} pounds of coal. 

A good draught horse would be 453 minutes in performing the above work 
and could continue to work at that rate during eight hours in a day, for six 
days ina week, Taylor's engine would perform the day’s work of the hurse 
with the consumption of 10} pounds of coal. 

What is called a horse power in steam engines, as fixed by Mr. Watt, viz. 
33,000 pounds force acting through a spaee of one foot per minute, is half as 
much more as the average of what a good draught horse can do, so as to con- 
tinue working during eight hours per day, and for six days per week. 
= Taylor's engine, (or any other,) when raising 9t millions per bushel, con- 
sumes only 1°98 pounds o! coal per hour fur eacli horse power which is exerted 
by it in raising the water, independently of overcoming its own friction, and 


312 


that of the pumps. 
of coal per hour. 

Taylor's engine exerted 1023 horse power on an average of all the variations 
of the power which it exerted in the year 184], and 1273 horse power in 1842. 
On an average of both years it woukl be 115 horse power, and whieh, accord- 
ing to the above statement of 1:98 pounds of coal, would be attended by a 
consumption of 2274 pounds of coal per hour, that being on an assumption 
that the average performance daring the two years was 94 millions, when in 
fact it was 95} millions. 


Or when it exerts 100 horse it consumes only 198 pounds 


ON THE FORM OF SEWERS. 


A considerable portion of the report of the Commission on “ Health of 
Towns” js devoted to the discussion of the forms of sewers, in consequence 
of the pertinacity of the Westminster Commission in retaining a bad form. 


Forms or Sewers. 


Wm. Hosking, C. EK. thinks the best form is that of the longitudinal 
section of an egg placed with its small end down. Lt confines the water when 
there is a small quantity, so that it may act upon the substances that pass 
into the drain with most effect, and it gives an increased space to the water 
as the water increases m depth. tt is quite certain that the same quantity of 
water will carry over a quickly-curvel bottom substances which would re- 
main upon a bottom less curved, and consequently upon a flat bottom. 

W. D. Guthrie, C. E , holds the same opinion. Mr. Beek, Tower Hamlets’ 
Surveyor, builds all new sewers with semicircular bottoms, as does Mr. New- 
man, Surrey and Kent Surveyor. 

Mr. Cresy, C. E., says that he has often considered the form used in the Bo- 
rough district, and also the Westminster district, and in other districts ; and 
his impression is, that the form which would nearest approach an egg-shape, 
would be the preferable one. There is more economy in it, and greater 
strength. If the bottom was narrower.it would give greater facility for the 
drainage, and anything deposited in the sewer would be more readily washed 
away, and there would be no deposit so great as is the case at Westminster. 
where they are obliged to cleanse them by men. The operation is a very dis- 
agreeable one, and it is sometimes necessary to do it frequently. and it isa 
cause of great expense and nuisance to the inhabitants. Jf you were to take 
the section of an egg, l do not think it would he possible to have a better 
form. You would obtain more strength by that than by any other form. 
There is less material required in that shape than is required in the West- 
minster sewer. If you have the same quantity of material to use with the 
egg-shape, that you have with the section of the Westminster sewer, you will 
geta much greater capacity. Inthe Westminster district of sewers you have 
footings which extend considerably on each side, and you are obliged to exca- 
vate the whole trench to the width of those footings; and when you are at 
the depth of 24 or 25 feet, that adds considerably to the expense. 

Mr. Kelsey, City Surveyor, says of his sewers, that some of them are true 
ellipses. Inclined sides have been largely used. They were introduced by 
my predecessor prior to 1823. He also states the failures which have, ap- 
parently, taken place in consequence of the insufficient strength of sewers. 
The Fleet-sireet sewer, built in 1668, and varying in size from 4{t. 3 in. by 2 
ft. Gin. to 4 ft. 9 in. by 3ft., and (as 1 recollect is noted in the record of it) 
built with 9-in, walls and 14-in. contrefortes at intervals, fell in, at three 
separate places, in 1715, 1725, and 1739, and was rebuilt with 14-in. walls. 
The sewer of Ludgate-hill and street, built soon after 1666, and varying from 
4ft. 2in. by 2ft. Qin. to 4ft. Gin. by 3ft, was repaired, in 1729, from St. 
Paul's Churchyard down to the Fleet ditch, ‘* great part of the walls having 
fallen in and the paved bottom washed away.” In ]822 it again failed, and 
great part was rebuilt and enlarged. The sewer at Walbrovk fell in (1821), 
and a body of earth & feet square and 16 feet high was washed away. In 
[838 part of the sewer in King-street, Sithfield, fell in, leaving a space from 
the curb on one side home to the wall of the houses on the south-east side. 
The 19th Charles Il., cap. 3, sec. 46 (1667), the Act for Rebuilding the City of 
London, now repealed as to sewers, directs that sewers 5 feet high and 3 fect 
wide shall have side walls 14 brick thick, the top arch 1 brick an end; the 
hottom to be paved plain, and then | brick on edge circular. The ancient 
brick arch of the Walbrook sewer, in Lothbury, was 13 brick thick, having 
stood about four hundred years, until destroyed in [834, 

Mr. Hawksley, C.E., considers that the sewage of towns may be improved 
in general construction, and rendered more economical, by the use of egg- 
shaped sewers, built with radiativg bricks. He finds an egg-shaped sewer, 
2ft. 9in. high, and 2ft, wide, may be laid ata depth of at least 8 feet for 
about 3s. per foot, the bricks radiating, and the rim 4} inches thick. Such a 
sewer will be large enough for two-thirds of the streets of a provincial town, 
if the inclination be not less than 1 inch in [0 feet. Such a sewer would fre- 
quently drain 500 or 600 houses, and would relatively answer the purpose of 
second sized (4ft, Gin, by 2 ft. Gin.) sewers in London, 
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Professor Butler Williams enters into the scientific investigation at great 
length, and proves incontcstably the superiority of the egg-shaped sewer 
over the Westminster flat-sided sewer. 

The condemnation of the Westminster system is indeed unequivocal, and 
iis inefficiency attested on all hands. Professor Williams proves that 66,6697. 
I5s. has been in the last ten years positively lost in the Westminster Com- 
mission of Sewers, through the ignorance and perversity of its conductors. 

Mr. Stevens, an architect and surveyor, details the notorious Notting-hilf 
case. The sewer has an arched top, arched bottom, and upright sides. There 
are two classes of sewers huilt under the Westminster regulations, the one 
being 3 feet Gin height, and the other about 5 feet. They are both built 
with a semicircular arch at the top, and a segment of a circle at the bottom, 
with upright and parallel sides. The upright walls are [4 brick, or 13 in.: 
the thickness of the arch at the top 2 half bricks, or 9 inches.—“ On what ac- 
cannt is the extra thickness of the side walls? Is it to protect them from the 
lateral pressure? I think so—Is that the effect? In my experience 1 have 
found that has not been the eficct.—Yon speak from the expericnce you hare 
had in the construction of sewers at Notting-hill and elsewhere? Yes.—lIs 
the hottom the segment of a large circle? Yes.—Not semicircular? No; 
there does not appear to he any principle involved in the construction of this 
sewer to provide against the crushing in of tke sides. Its stability depends 
npon the firmness of the mortar, on its being hard, and adhering to the sides 
of the bricks. The circumstance of the wetness of the ground, in the instance 
l refer to, prevented the mortar setting ; the sewer becoming affected hy the 
lateral pressure of the ground, the walls slid off the footings. The form of 
the exterior of the sewer jis flat at the bottom, with footings under the side 
walls, spreading out a considerahle way on each side of the sewer: the per- 
pendicular walls are built upon these footings. Ihave seen several of the 
arched sewers, and | know of none in which a failure has taken place in the 
9-inch arch, although but two-thirds the thickness of the side walls of the 
Westminster sewers. The soil there (at Nolting-hill) is a stiff clay very liable 
to sudden slips. It is filled with fissures, and in wet weather, the water find- 
ing its way into these fissures, causes lurge masses to slide; and without a 
moment's notice it will sink suddenly, so that the sewer might be subject to 
great and sudden pressure. Fn the first instance we did not strut it, because 
the ground appeared to be firm, and we thought it would stand. Afterwards 
we strutted it, as we thought very securely, but the pressure of the ground 
was not only such as to crush the ground but the struts as well, The sewer 
is on the side of a hill, with the strata in the direction of the hill; so that 
the pressure was greater on one side of the sewer than on the other. lt may 
le well, perhaps, to give some account of the progress of that failure. The 
sewer was commenced so long since as Navemher, 1842; application was then 
made to the commissioners for permission to make a sewer across the ground 
at Notting-hill, which permission was granted. The work was contracted 
for, and in my opinion done in a very superior manner: the bricks were 
good, and the lime and sand of a very excellent quality. About December it 
failed by the crushing in of the sides. The proprietor of the groond called 
my attention to the failure in the first instance, from having observed the 
falling of the ground ou the top of the sewer, which had some time previously 
been filled in level, but was then lying hollow. 1 went into the sewer, and 
throogh it as far as practicable, and found that the sides had collapsed. On 
further examination 1 found that the ground had slipped to an extent of from 
forty to fifty feet irom the sewer, and upon excavating and opening thesewer 
the width between the side walls was found to be only 1 ft. 7in., instead of 
2 ft. Gin. the size it was originally built. The persons in attendance from 
the commissioners reported that a failure had taken place. J was summoned 
to attend the commissioners, and laid before them a copy of the report l had 
made to my employer, stating that l believed the failure to have originated 
in the form of the sewer, and not in any deficiency in the workmanship. The 
commissioners however thought otherwise, and said they could allow no dif- 
ference to be made in the form, and it must be rebuilt in the same form ; that 
they would send a person down from their office to be constantly on the spot, 
and to give directions from time to time to the workmen, in order that it 
should be done in accordance with their regulations. The sewer was most 
earefully rebuilt; the whole height of the sewer was strutted, parallel planks 
of three inches in thickness being placed on each side of the sewer, and sus- 
tained iu their position by short transverse struts cut from the enit of scaffold- 
poles, and about five or six inches in diameter. There were three sets of these 
struttings in the height, so as to leave a very small portion of the whole un- 
protected. When about a hundred feet of the sewer had been constructed in 
this way, and the ground filled in upon it, we perceived indications ot a fresh 
failure, and in three or four days after, the pressure of the ground became so 
great, that the ends of the struts were in many cases forced throngh the 3- 
inch planks, and the planks themselves bent hollow. Hence we were obliged 
to take it up a second time; my employer then applied to the commissioners 
for permission to put ina sewer of a different form in order to ascertain, 
whether the failure arose from a deficiency of workmanship or any inade- 
quacy iu the form. 1 attended the commisstoners on the day when that letter 
was read, and had a very fong conference with them upon the subject; they 
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wished to know the alteration we proposed to make, and J submitted to them 
a section of a differently formed sewer, the sides being arched as well as the 
top and bottom—a similar form to that adopted by the Finsbury division, but 
rather more round; I thought this necessary, in consequence of the extreme 
wetness and want of solidity in the ground. Some discussion arose with the 
commissioners on that question; and it was repeatedly urged that the ex- 
pense of such experimental sewer would be borne entirely by my employer, 
but that in the event of its being found inadequate it should be taken up and 
replaced by any other they might reqnire, at our cost. It ended, however, 
in their refusing to allow any alteration to be made. Immediately afterwards, 
feeling that the ground was our own, and that we had a right to make ex- 
periments upon it without reference to the commissioners, we commenced a 
sewer of anew form, intending, if our experiment succeeded, to call the at- 
tention of the commissioners to the subject, and to request their inspection. 
One day, however, during the progress of this experimental sewer, we received 
a notice from the commissioners, stating that they understood we were mak- 
ing a sewer of different form from that prescribed by their regulations, and 
cautioning us from making such a sewer, because if made in that form they 
should not adopt it, if required so to do. We paid no attention to that no- 
tice at the time, not intending it to form a part of the permanent sewer, un- 
less they might be induced to adopt itin the event of success. We shortly 
afterwards received another notice from them, enclosing an extract fram their 
Act of Parliament, 47 Geo. 3, cap. 7, giving them power to “ prostrate, de- 
molish, or put down,” a sewer built contrary to their rules, charge us with 
the expenses, and otherwise punish us. As we were not disposed to get into 
a colision with them, we abandoned that sewer, and have since built the 
sewers in the form prescribed by ther, and they stand perfectly well. 1 ap- 
prehend that arises from the altered condition of the ground, for in the course 
of these alterations the ground has been very much improved; it is now dry : 
whereas at the time we commenced, it was very full of water. The sewer js 
Luilt in mortar, and the seetion of the present one is the same as the section 
of the original one. In the course of the examination of ihe sewer after its 
failure, a singular circumstance presented itself: the footings in several 
places were forced upwards, the position of the bricks at the sides of the sewer 
being canted upwards. 

“ Do you conceive the footings add to the stability of the drain? Decidedly 
not; 1 think they weaken it very materially. They prevent ihe pressure of 
the earth being distributed equally over the sewer; I conceive that a most 
important condition to be considered in the building of a sewer is that the 
resistance afforded by the sewer should be equal, and in the opposite direction 
to the pressure to which it is submitted ; there is no great difficulty in ascer- 
taining the forces operating upon sewers; they vary in direction and extent 
as the degrce of mobility of the ground: you might imagine the ground to 
Le so fluid that the pressure should assimilate itself to that of water: in pro- 
portion as the ground gets more solid there is less of lateral and upward 
pressure, and the sewer becomes subjected to the simple pressure arising from 
the gravity of the superincumbent material. 

“Tt appears from the drawing you have produced that one side was more 
depressed than the other; will you state the cause of that? I imagine that 
arose from the sewer being on the side of a hill, and in consequence of the 
pressure from the hill, ‘The present condition of the sewer is dependent cn 
the circumstance of the earth having becoming stationary. It is not owing 
to any alteration in the mode of building the sewer? None whatever.— Would 

on still conclude from your experience that the original form was essen- 
tially bad? Yes; f consider that the sewer stands now merely from the ac- 
cident of the ground having become hard and mortar haying become consoli- 
dated. 

Mr. Ilugh Biers, an extensive builder, prefers the Finsbury sewers. 
For a small cheap sewer he proposes the following plan of a sewer quite suffi- 
cient for an upper drainage to [20 or 30 houses. Do you use any particular 


Section of a Sewer for Surface or Upper Drainage. 


At 6 feet depth of digging this sewer will cost 7s. per foot lineal. 
course in depth add 10d. per fuot lineal. 


kind of mortar or cement? Stone lime and river sand are always uscd.—Are 


For every additional 
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you satisfied that the nature of the mortar is sufficiently adhesive for those 
purposes? Yes; quite so, 

What are the advantages you propose by this new 
form of drain shown in the drawing? Strength and 
durability with the same inside area as a 12-in. barrel- 
drain, and without additional cost— What would be the 
eflect of the discharge of water through that drain as 
respects the shape of the bottom? All the sullage must 
fall to the centre, and the water passing through the 
drain would by its concentration have, greater power in 
expelling such sullage. 

You consider an acute angle at the bottom better than the segment of 
a circle? ldo so; and ike more especially as the segment of a circle in 
stone would make it very expensive. I speak from experience; and where L 
am not bound by a covenant to construct a barrel-drain, 1 invariably build 
one similar to this. Ina barrel-drain, a very great portion of the outside is 
mortar; in this you have nathing but the hard material_—Have you built 
this drain to any extent? Only to my own private buildings.—What is the 
actual cost per foot run of a 12-inch barrel-drain? A 12-inch barrel-drain 
will cost about 2s. per font run.Suppose you had well burnt carthen-pipes 
sufficiently strong for those communicating drains from the house tu the 
larger sewer, Which would be less expensive and give a sufficient area? If as 
durable. J think it would.—llave you seen such? J have seen and used them, 
especially where there has been a deficiency in the eurrent.—Ilave you scen 
them in trial? Yes. I have; but I} do not think they are so duiable as a 
brick drain, and therc is also a difficulty in taking them up to cleanse.—1)u 
you think for the humbler class cf houses some such as those might be adopt- 
ed? 1 think they might. especially if improved upon, and which might be 
easily done.—Have you any knowledge of those kind of pipes which have 
been proposed, strong burnt pipes glazed on the inside ? I have not seen any 
ofa very new construction.—lf they were glazed in the inside. would that 
give a freer waterway than those made of bricks, which are ot course rongh 
on the inside ? They would of course be much better ; and if every third or 
fourth was made to open, or be made in halves, or with a cover even less than 
that, it would bea great improvement in getting at the drain to cleanse it. 
l have very often constructed drains to the smaller houses. according to 
this drawing, with a tile bottom, bricks on the sides, and covered with a stone 
or brick, and I find that much better than the 9-inch barrel-drain, which 
requires so much mortar to fill up the outside of the joints, and besides being 
so much cheaper.—On what do you lay the tile? On the earth itself, and 


Section of a Drain equal in Area to a 9-inch Barrel Drain, but much cheaper in construc 
tion, adapted to the smaller description of houses, 


Cost price, 10d. per foot ; the bottom, a strong garden-drain tile. 


the brick side, just clear of the tile—Is not there a bad joint? No; if it is 
flushed in with a little cement it makes a mueh stronger description of drain 
than the 9-inch barrel-drain.—lf they were made of tiles well burnt, and 
glazed inside, would they not give a freer waterway (han those made of bricks ? 
Yes.—They would in consequence require less declivity than if made of bricks? 
Generally speaking, pipes are used where we cannot get so much current.— 
That would give you an opportunity of having them shallower? Yes; there 
would not be so much digging —That would be of advantage, in giving you 
a clear waterway? Yes; where 1 can get a current I never hesitate about 
the expense of a little digging.” 


Mr. Ree details the effect of his improvements in the Finsbury commission 
of sewers. The sewers, at the time he became surveyor, were constructed with 
upright side walls. The sewer called the first-sized sewer had 14-inch side 
walls, was five feet in height, and three feet in width; the second-sized sewer 
was four feet six in height, and two feet six in width. Soon after he became 
surveyor a sewer of the first size, with 14-inch side walls, was built in a clay 
ground at the side of a hill, by a very good bricklayer, and a very respectable 
contractor; but, though that had every advantage of cxecution and material, 
the side walls, being upright, were not sufficiently strong ; the ground forced 
in the upper side wall of the sewer for a length of 300 fect. After that, he 
proposed to the commissioners that they should adopt a curved side wall, 
instead of an upright side wall. The buttoms of the old drains were semicir- 
cular. He used the common stock brick for the sides. At the same time he 
suggested to the cummissioners, that by adopting curved side walls it woul 
do away with four inches of the }4-inch side walls, which would yet Le 
strenger than before. The commissivners considering that an advantage, 
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have adopted the oval sewer, and decreased the quantity of material. When 
the walls were upright, it was necessary to give an increased thickness to 
them to obtain the requisite strength ; but by making that curve on the sides, 
the shape being an arch to a certain cxtent, renders that thickness unneces- 
sary ; it resists the pressure from without. The difference of cost of those 
two sewers is 3s. a foot in the larger size; in the other, or second size, the 
cost remains about the same, as it had only a 9-inch wall before. There are 
many cross streets in the district where there are but few houses to drain, 
where, if a long length of sewer was built, it would beeame very expensive to 
those few houses. Curyed-formed sewers, he considered, would enable the 
commissioners to afford a sewer for those cross streets of a much cheaper 
description, and he suggested that they should adopt a sewer half brick in 
thickness, built ef blocks of brickwork and cement all round, and that that 
would be sufficiently strong, if made with radiated bricks, wilh blocks in ce- 
ment. That suggestion the commissioners have adopted, and that enables 
them to afford the publica saving of 5s. a foot run upon the second-sized 
sewers. They have the same capacity as the second-sized sewers. 

“ What was the difference of the expense between using the radiated bricks 
and the common stock bricks in the construction of sewers? The brickmaker 
charged 8s. a thousand more for the radiated stock than the common stock ; 
the coinmon stock 1s 32s.; he charges 27. for the radiated bricks ; but if there 
was a competition for radiated bricks, they would cost very litle more than 
the common brick.—Whiat is the difierence in the expense in building a sewer 
with the radiated brick as compared with the comman brick? The difference 
consists in the radiated brick being used with less materials, as they fill up 
the space which would otherwise Le occupied Ly cement; therefore in reality 
there is no extra cost, for it saves so much cement. There is also less work 
in putting them in, while ifa man has to use mortar, he has not to take up 
so much mortar or cement as with the common brick.—Would it not be de- 
sirable, if you could, to have a block hurnt, so as to have ready to your hands 
such blocks as you wanted, of two or tliree different sizes? I believe it 
would. A brickmaker who called at the office, and saw this form of sewer, 
considered he could burn bricks which would suit us better, and enable us to 
do the work at Jess expense. The mnvertsof the first and second sized sewers 
are put in with blocks, formed in wooden moulds with cement. Class (C) in 
the diagram, which is the smallest sewer, is formed with Jess material in 
moulds with cement.—Put in with joints? Yes, the whole round of the 
sewer takes those moulds—You used very little cement with the old sewers ® 
None at all; we now use it in the bottom, and we have found it to answer a 
very good purpose, for in bad bottoms in running sand they could no work 
in without blocks. We have sewers of all classes in it now.—To what height 
do you carry this cement ; is it to the average height that the water runs in 
those sewers? To the common run of 'the water, generally, in the main 
sewers. The cemented invert is composed ol three blocks, one in the centre 
and one on each side.” 

“The river Fleet is now arched over for some miles (with the exception of 
the portion in Clerkenwell, the execution of which is waiting fur the opening 
of the new street) ; this arching has been done by the commissioners appro- 
priating 1,0007. a-year for it; last year and this year it was carried up to 
Kentish Town beyond the Seven Sisters road; within the last three years 
14,0002, has been expended upon the river Fleet; since 1826, altogether 
38,0007.—* Is it necessary, in the construction of sewers in your district, to strut 
or prop the sewers in the progress of building them? The earth is all strutted’ 
not the sewer.—Have you any quicksands tu go through which require ex- 
traordinary precantion? Cases might arise where the sewer would require to 
be strutted inside during its execution; we have gone through very bail 
ground, and have built a new sewer on the side ofa hill; but in those cases 
we have not found it necessary.—How do you describe the curves of the sides ? 
We have a template for the men to work to.—What description of ground do 
you contemplate ever to be necessary to require the strutting of the inside of 
the sewer? J should say in a very rainy season, through slippery clayey 
ground: I do not consider that we should require to strut the curved form of 
sewer in any ground, as we have used it in tunnelling in very bad ground ; 
in River-lane we tunnelled a second sized sewer at the depth of 38 feet. We 
passed under the New River and met a ground in which the men sank up to 
their knees for 1€0 feet in length, where we had to put in a foundation ; still 
we made ihe sewer with safety, and it stands——Do you use any special pre- 
cautions, where you tunnel through a quicksand such as ynu have described? 
Yes; instead of open timbering, we secure it with close timbering.”” 

“ At what distance from the point where you have been working have you 
known houses affected? 1 have known houses affected for 1500 feet from 
the side of the sewer at Pentoaville. A sewer was built before 1 came to 
the commission towards North-street, and it had the effect of loosening the 
ground, ur cansing the ground to slip the whole way up the hill; it may be 
seen to this day in the garden walls, which have not been repaired.— Are 
you troubled with the rising of the sand? Yes.—Do you use means to pre- 
vent that? We have no occasion to do that, since we used blocks; tbey 
answer for every purpose.—What is the greatest height to which you have 
known sand rise in a nigbt? Not more than five or six inches in a night. 
The slip of 1500 feet was on the side of a hill, not on flat ground. ‘The first 
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sized sewer is evidently formed for the purpose of meeting the case of an in- 
creased quantity of water passing down. The commissioners of the Holborn 
and Finsbury division have been very careful in that respect. In the course 
of the river Flect, it was thought necessary to build a sewer 12 feet high and 
12 feet in width on the Calthorpe cstate. Afterwards the commissinners, 
having another portion to build, referred it to their officers to suggest what 
size would suit: the portion of the scwer next built was below that. The 
reports of the officers certificd that a sewer of 10 feet in width and 9 feet 
high would be sufficient, from an advantage in the difference in the fall, there 
being more fall in this situation, which rendercd the proportion of the cur- 
rent through the smaller sewer equal to the larger one-—What was the area 
of the larger sewer? The area was 12 feet by 12, with a circular arch of 
six feet radius; the upright side walls four feet; and the rest was occupied 
by the invert! The river Fleet takes the water from ilighgate and llamp- 
stead, and I have known it rise six, eight, and ten feet in a night; there 
have been instances of persons being carricd away by it. It is in my recol- 
lection that at Battle Bridge the water has been six or eight feet deep, and 
persons were carricd about in boats.” 

Mr. Dowley, Surveyor of the Westminster Commission—'‘ Do yon use ce- 
ment in the construction of your sewers? We do in some parts.—Where 
do ynu use that? The three centre courses of every invert are built in ce- 
ment.—What lime do you use for the rest? Dorking lime.” 

Mr. Kelsey, Surveyor of the City Commission—“ Our main sewers are very 
large. ‘fhe London Bridge sewer is 10 feet by8 feet, and that is oval at its 
commencement, and it terminates at Maorgate-street 8 feet 3 inches by 6 feet 
9 inches. The reasons which induced me to adapt that size are contaiued in 
the following statement :— 

“The Bishopsgate-strect sewer, which receives the waters of Shoreditch 
aud adjacent places, being 5 feet by 3 feet, and opening into the Jrongate 
sewer, which averages 8 feet by 3 feet 8 inches, is at times overcharged, and 
pours back the upland waters. 

“The sewer in Walbrook and Dowgate Ilill, which received waters from the 
Finsbury division, was built 5 feet by 3 feet. It was destroyed in 1821, and 
the houses endangered hy continual overcharges from the upland districts. 

The ancient Walbrook, which, at the most, draincd the land south of Is» 
lington and Ball’s Pond, &c., must have been much more capacious than the 
present Fleet sewer. 

The Fleet sewer, which drains the hollow land south-westward of High- 
gate, is 18 feet 6 inches by 12 feet at the mouth, and 12 feet 3 inches by 
11 feet 73 inches at the city boundary, This has often been surcharged ; 
and only within the last year, the culvert, so ably constructed at its mouth 
by Mr. James Walker, was severely injured by the flood consequent upon a 
thunder-storm. 

The sewer from Moorfields to IJolloway appears to measure upon the map 
about three lineal miles. In process of time, and as buildings increase, it 
may throw out branches in all directions, and the three miles may become 
thirty. Not only all the atmospheric waters which may, upon an average, 
fall within the valley sonth-eastward of Highgate (or at least a large portion 
of them), but all the artificial supplies which the wants of its yet future in- 
habitants, as well as of those intermediate between Islington and Moorfields, 
may require will have to be carried off by the city sewers. 

In anticipation of this, and knowing the disadvantages attendant upon 
sewers of too small capacity, not only has this large sewer been provided, 
but it has been kept 18 inches deeper than the Wilson-street sewer, so that 
that may be hereafter deepened should circumstances require it; and prepa- 
ration has also heen made for the reception of an auxiliary sewer, of equal 
depth, at the city boundary by Finshury- place. 

Undertanding by the term ‘data’ ascertained facts upon which to raise a 
calculation, there are none; but I think there are sufficient results of expe- 
rience to justify the precaution taken by me. 

As some proof that 1 am not altogether without justification, I beg to ob- 
serve that, since the work was begun, Mr. Roe has informed me that the 
water has risen in one of the shafts in Wilson-street 7 feet above the crown 
of the sewer, although the Eldon-street sewer is 5 feet by 3 feet 2 inches, the 
London Wall sewer 6 feet by 4 feet, and the main trunk increases from 8 
feet 3 inches by 6 feet 9 inches to 10 feet by 8 feet at its mouth. 


FALL or SEWERS. 

Professor Wosking—*“ Have you turoed your mind to the practicability of 
improving the healthiness of inconveniently low situations in or near London ; 
such, for instance, as that part of Westminster between Tuthill-street and the 
Horscferry-road! I have; and I believe that the soil drainage of that dis- 
trict may be made perfectly efficient, and a very proper and satisfactory back- 
water obtained from the river to scour its sewage into the river, The tide 
rises and falls in the Thames at London, at ordinary spring tides, about 18 
feet, and at neap tides about 14 feet. Now if the outfall of a common sewer 
be about three feet above low water of neap tides, it will he high enough to 
allow the escape of everything that can have to pass through the sewer. 1 
have found from experience that sewers, moderately well snppiied with back- 
water, may be made with touch less fall than is generally considered neces- 
sary, and less than this Bill requires. 1 myself directed the diversion of one 
of the large sewers at the western extremity of London, the Counters Creek 
Sewer, for a mile and a half of its length; and for the purpose of obtaining 
deeper drainage at the upper end,1 prevailed upon the Commissioners to 
allow the fall to be at the slight rate of 1:63 inch—less than 1% inch—in 
100 fcet throughout the diverted length, the sewer being the ccurse of a 
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‘small stream, the drainage of the uplands. With this small stream the 
sewer, with its slight fall, is kept perfectly clean; no aeenmulations of any 
kind take place in it; and I think I may assume, therefore, that a fall of 
two inches in 100 feet, with a good baekwater at frequent intervals, would 
he sufficient. With a fall of two inches in 100 feet, in a length of 4,000 feet, 
the fall would be six feet eight inches. Now 4000 fect is rather more thau 
three-quarters of a mile; throughout which length from the river the sewers 
of the district alluded to might be deepened to three feet above low water of 
neap tides at their outfalls, rise at the rate of two inches inthe bundred feet, 
and leave six feet ten inches of depth from the bottom of the sewer at the 
upper end to the top of high water of spring tides. A reservoir, formed in 
any convenient place inland, near the heads of the sewers, and connected with 
the river by cast-iron pipes or with a briek culvert, may be filled to high 
water level at every flow of the tide. The water being penned back, there 
will be in the reservoir from five feet to six feet six inches in depth above 
the bottoms of the sewers at their highest, available to scour them when tho 
tide shall have ebbed in the river below the outfalls of the sewers, and a 
scour may be thus effected once in every 12 hours, often enough to render 
them perfectly inoffensive. There would be nn expense after the original 
formation but the drawing of the sluices at low tide to effect the seour. 

“Mr. Beek, Tower Hamlets Commission—Where I could get the fall, U like 
it about a quarter of an inch to 10 feet; I think that is desirable; but there 
are sewers where we have only the eighth of an inch fall. They act exceed- 
ingly well.—ls that the least fall you have known? No; I have put a drain 
on a dead level; that will not act quite so well, but the others do very well. 
I put in a sewer for Mr. De Beauvoir, 3000 feet long, on a dead level, which 
I was obliged to do from being unable to obtain a fall. That sewer has been 
built ten years, and it has never been cleaned.—Is it subjected to any parti- 
cular flow of water from any manufactory? No; it is from Hoxton New 
Town, or De Beauvoir Town.—Does it receive any flow of water from the 
tide? No.—Is there much discharge from the mouth of it? lt discharges 
into another sewer, in Kingsland-road, belonging to the Holborn and Fins- 
bury division.—Are you aware whether that is the principal feeder into that 
sewer? I shonld think not.—Ts there a considerable fall in the sewer inte 
which that empties? No; that is nearly on a dead level also. 

Mr, Roe—What is the general fall in your sewers; what do you consider 
a fair fall? I find in the regulation of the Commissioners a fall of a quarter 
of an inch in [0 feet is required as the least fall; but we give them as much 
fall as we can; there are places where we cannot grt a quarter of an ineh in 
10 feet. The outlets of our sewers are not under our own control.—lIn that 
case do you find the flushing effectual in a horizontal line? Yes.—You are 
obliged to put your flushing-gates nearer? Yes; we have a sewer building 
on a dead level, in consequence of the difficulty of outlet; in that case we 
have placed a gate for 1600 feet; and we are in hopes we shall do witha 
greater distance than that hereafter; bot that is the greatest length we bave 
had an opportunity of working on a horizontal direction. 


CONNECTION OF SEWERS AND Dnalns. 


With regard to the impropriety of connecting sewers at right angles 
much evidence was given, as also with regard to the impropriety of allowing 
drains to enter the sewers too high. Mr. Roe says, there has been an im- 
provement in the mode of connecting one sewer with another. The general 
mode was, to connect them at right angles, or nearly so. The objections to 
that I found to be, that there were great accumulations in the sewers; the 
water awing from the collateral sewer retarded the column of water in the 
main sewer, and thus caused an obstruction by which the filth and deposit 
which would otherwise have passed off into tbe main drain, was retarded and 
accumulated at that point and above it. The theoretic explanation of this is 
given by Professor Butler Williams. Mr. Kelsey, of the City Commission ex- 
presses a decided concurrence in the same views. Professor Denaldson states 
that his sewers are brought iato contact with the main sewers either by cants 
or by circles. 

Drains. 


This subject was much discussed, and it was the decided feeling of the 
Commission of Enquiry that the system of drains enforecd by the Commis- 
sioners of Sewers was unnecessary and oppressive. 

Mr. Biers—Being a sewer builder to a very large extent, I have often per- 
sons to deal with who contrive to obtaia a surreptitious drainage. To avoid 
the present charges, which I admit to be exceedingly heavy, and often much 
too large, especially for the poarer class of houses, the will sometimes give a 
neighbour, who has paid, a trifle to permit a communication through his 
drain; and they will often do without a drain at all. All rated houses pay 
to the sewer rate, whether drained or not, but the building the sewer is a 
distinct and separate charge upon the building. Ihave at least 1000/7. laid 
out in sewers, of which I dare say l shall never see a quarter, in consequence 
of this surreptitious mode of getting a drainage. l can mention one case 
that lately oceurred where a person had for thirteen years drained three 
houses through one drain, having only paid for one house ; he was found out, 
and then paid me for the othertwo. In another instance the cost of a sewer 
built abutting upon the front and flank of a hense amounted to nearly the 
valne of the house itself (it being one of the smaller description of buildings). 
For this sewer | have never been paid, nor do I suppose fever shall be. The 
sewers are in a number of places much larger than necessary. There should 
be a smaller sized sewer for the poorer description of houses, which would 
be sufficient for the upper drainage, where the sewer would not be further 
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extended. T built in the Edgeware-road five heuses, the sewage of which 
cost me very nearly 5002. This extravagant sized sewer is entered by an 18 
inch barre)-drain, through which upwards of forty houses have been drained 
for the last twenty years, and there has never been any stoppage of the least 
importance. I had reason to expect that if this large sewer was built I 
should be repaid a moiety of the expense; hnt after the sewer was built the 
Commissioners found that they could not compel the owners on the opposite 
side to break up their old drainage and adopt the new; so there the sewer 
now remains, either as a charge upon the houses, or a loss to myself. If the 
smaller description of drain was to drain the roadway, and the houses on 
each side of the roadway, half the area of the present Westminster small 
sewer would be sufficient. 

You would say that an 18-inch barrel-drain would be sufficient for 40 or 
50 houses? Yes, it would be quite sufficient for 200 or 300 yards in the 
upper part of a line of sewer. ‘hat 18-inch barrel-drain has a very good 
fall, perhaps an inch and a half to 10 feet, and in places perhaps more than 
that.—What is the least fall which you would consider necessary for an effi- 
cient drainage? T have put sewage.in at as slight a corrent as half an inch 
to 10 feet, were the depth of digging was sueh that it could not be more. 

What is the average expense of eonstrncting sewers of the largest descrip- 
tion mentioned hy you? About a guinea a lineal foot; a little more or less, 
according to the depth of digging, &c. The second class is two or three 
shillings per foot less. The third class somewhere about 10s.; or less even 
than that. 

Mr. Roe—Can you state the length of any court which has been drained 
by an 18-inch barrel drain? The longest length T know is about 160 feet.—Do 
you think it would require to be of a larger size, if it was earried farther ? 
That woold entirely depend upon the fall which might be given, and also the 
supply of water.—Suppose you had a good fall, and a sufficient supply of 
water, what length of court do you think could be drained by an [8-inch 
drain? I know one instance where an 18-ineh drain is carried 400 feet at 
the back of about 40 houses, where there is a good supply of water, and it is 
kept clean. 

Mr. Stevens—There is a lower class of buildings—cottages—where these 
expenses are proportionately mure heavy. Take, for instance, lubourers’ 
houses, built to let at rents averaging 4s. a-week each; the expense of a 
sewer of the second class would amnunt to about 67. a house. The builders 
of such houses have not generally the means themselves; they get credit for 
the materials, and pay interest for them; and as soon as the houses are built 
and let, raise money upon them. This is the way in which lage numbers of 
small houses are built, mostly by persons who look after their own property, 
and ultimately they fall into the hands of builders, ar persons speculating in 
housgs of this class. ‘There are a great number of such persons, and to them 
the €. ‘ase of sewage is of most serious consequence. The result is, they 
omit: ‘together. The expense of the sewer to each of these hovscs would 
be abo..t 6/.: the cost of the house itself not more than 50/. To defray the 
cost ef sewer, and pay the interest upon it by an annual eharge, spread over 
a period of 30 years, 7s. a year would not be felt on a rental, and would be 
amply sufficient ; but an additional sum of 2407., added to the cost of build- 
ing at the outset, prevents the builder adopting sewage at all, and he will 
make a cesspool in a cellar, or adopt some other substitute. 

Mr. Dowley—The Westminster Commission of Sewers, as usval, got roughly 
handled. What is the reason you have not adopted practically a smaller scale 
of barrel drain, one of two feet, or 18 inches for some small streets of alleys ? 
It has been considered that it would he a very dangerous precedent to go on; 
we should have applications from every other street in the neighbourhood to 
do the like, and it is a dangerons thing; we shoul never get regular good 
sewers built, and it is very difficult to tell when we begin a sewer how far it 
will altimately extend.—You think it would be objectionable as introducing 
a bad precedent? Yes.—lIf it was found usefol, it would not be introducing 
a bad precedent? No, probably not.—You think it might work well for the 
smaller kind of houses? Yes, l think possibly it might.—Then that smaller 
class of drain being made cheaper, would allow the landlord to charge less 
to the poor tenant? Yes. 

Mr. Drew, Surrey and Kent Commission—Do you think that even an I8- 
inch barrel-drain carried up a small street may frequently be sufficient? Yes. 
—That would be a great deal cheaper than one of those large drains now 
used? Much cheaper. 

The Tower Hamlets Commission also thought small drains might be ad- 
vantageously used in minor streets and courts. In the City the plan has heen 
adopted of making the Sewers at the expense of the Commission, without 
contributions from private parties, and ouly charging for the drains, which 
were also made by the Commission. This new plan seems to have answered 
well, It appears to be the strong impression of the Committee of Inquiry 
that the drains should be carried up to the houses by the Commissioners of 
Sewers, but on a less oppressive system. The objection of some surveyors to 
small drains arises from the fact that they occasionally get clogged by the 
mischievous propensities of the lower classes. 

Mr. Bratt, a large bolder of small houses, says, Some of the inconvenience 
l have experienced is that where I have been willing to lay a drain for a con- 
siderahle length, 1 have met with refusal, and been told that it must bea 
second-sized sewer.— What size were you willing to have laid? Ian the case 
I especiaily allude to, I would have laid an 18-inch barrel drain,—For how 
many houses? For one.—Were you prevented from so doing by some regu- 
lation of the Commission? Yes, I was compelled to pay asum of upwards of 
602. to the Commissioner of Sewers for laying down a sewer.—Does the fact 
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of a great number of tenements in that district not being drained, arise from 
the nature of the regulations which have been laid down hy the Commis- 
sioners? lt arises from the want of sewers within reach. In many places, 
the water lies above grounil for the length of half a mile.-—There is no under- 
ground sewage, and yet those houses have to pay sewer rate? Yes.—llow 
long have the owners of that property paid rates? I am now 60 years of 
age, and | recollect that distriet ever since T was 14. Trom that period they 
have paid sewer rate.—.\nd no sewage has been carried up to the houses? 
None whatever.—llave yon aoy evidence as to the previous payment of sewer 
rate on that same property before your own recollection? It is understood 
to have been paid for the last two centuries. 


COMMUNICATION oR Entry OF SEWERS. 


ln consequence of the present ill-managed system, even where sewers 
exist, drains are not carrier into them from private houses, a very serious 
evil. Mr. Beek, of the Tower Tlamlets, says—llave the Commissioners the 
power to eaforce a communication with tbe sewer w here there is one? No. 
—You may have a sewer opposite to any of those poorer dwellings, and yet 
people may not avail themselves of it? Yes.—Is that the ease in other parts 
of the district? Yes; in Rosemary-lane we have put in a sewer 1,500 feet 
in length, and there have been hut ten communications. We have put ina 
sewer in Glolie-lane, where many complaints were made, and T should say 
there have not been 30 communications made in the 6,000 feet of that sewer, 

Mr. Roe—The drains communicate with the sewer two feet from the 
botton.— When there is a new district to be built over, which of course will 
require drainage, what are the rules and regulations with regard to carrying 
up a sewer from the main sewer; have the Commissioners the power to com- 
pel the builder to carry a sewer? They have not; the old law of sewers 
only authorizes the maintaining of sewers. 

On the Canonbury estate, which was lately let for building, provision was 
made for the sewage, withont making sewers in the lines of the public 
streets, by receptacles far sewage, without any communication from them. 
The Foundling lospital estate was leased for the builders to make sewers, 
tie Commissiuners having no control over them. When they were made, 
these persons applied to the Commissioners for leave to communicate with 
the existing sewers; the Commissioners then exercised their authority by 
saying, “No; these sewers are inadequately built; therefore we will not 
siffer them to communicate.” That is the only power the Commissioners 
ein excreise, namely, not suffering the communication. The inhabitants, of 
course, applied for relief, and ultimately the directors of the Foundling los- 
pital came to the Commissioners. The answer was, “ Gentlemen, you have 
suffered these sewers to be made by builders in a very improper way; there- 
fore we cannot suffer them to communicate, for we shall have them to re- 
build in the course of two or three years.” The question then was, what was 
to be done? lt was at length agreed that the whole of the sewers on the 
Foundling estate should be surveyed; those that were good should be allowed 
to stand, and the Commissioners would take to them; those that were not, 
shonld be rebuilt. That was the condition of the communication taking 
place. The Foundling estate adopted that method, and the whole of that 
estate is now drained as well as any other part of the division—When once 
you admit a range of collateral sewers to communicate with yours, you un- 
dertake the repairs? Jam afraid that we are hound; we have no alterna- 
tive. 

Mr. Hertslet, of the Westminster Commission—Are there many houses 
which Jo not drain into your sewers? A great many, The greater part of 
Diniy-lane, where we lately made a large sewer, does not drain into it, 
though we gave notice at the houses on each side of the formation of the 
sewer, Directly they find they have so much per foot frontage to pay, they 
will not apply; the tenant says it is not his business, we may go to his land- 
lord; and the landlord says it is time enough to see about it when the lease 
is out.—That applies to the expense of making the sewer; but do not they 
odject, when the sewer is made, to lock into it in some instances? Yes, in 
sme instances they object to the trifling expense of carrying the drain from 
the sewers to the house.—Are there cases in which they ohjeet to the ex- 
pense of making any sewer, and others in which they object to making a 
drain to the sewer, even when made? Yes; but there are comparatively 
but few cases of the latter kind, when the mere expense of the drain is in 
question. Are there parties who neglect locking into the sewers, thongh the 
sewers are near them? There are. 

Mr. Drew, of the Surrey and Kent—What have been the number of appli- 
cations for permission to drain private houses during each of the the last ten 
years? From March 1833 to 


March 1834. . - . 63 Were WER) 5 o 5 6 88 
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Many of these were for the drainage of more than a single house. 


Tlovses USING THE SAME DRAIN. 


Connected with the last subject is that of the propriety of more than one 
house using the same drain. lt has long Leen felt as an oppressive regula- 
tion, that under all cirenmstances by most of the commissions it has been 
enforced that each house shall have a distinct barre)-drain. Mr. Cresy, C. E, 
states—At Rutland Gate, at Knightsbridge, where T had to construct two 
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sewers in the same piece of ground, one was a two-feet-six sewer, and the 
other a three-feect sewer. l had the laying out of a piece of ground at Rut- 
land Gate, and I petitioned to have one sewer, thinking that would be snfti- 
cient to drain the houses on both sides of it. The Commissioners refused to 
give me leave to build one sewer, and obliged me to bnild two; and conse- 
quently I was at the additional expense of 1000/.%0 construct it. After it 
was done they refused to give me an outlet, and that occasioned considerable 
difficulty to us and involved us in litigation, and expenses to the amount of 
nearly 10002. were incurred : afterwards the matter was referred to arbitra- 
tion, and the arbitrator decided that we should have a communication with 
the sewer, and we had a communication with the sewer under the arbitrator’s 
decision.—You state that those drains are two feet six, and three feet. Do 
you think that smaller drains than those may be often available, and equally 
useful for the purpose of going between rows of houses of the humbler 
class? Certainly, and in the Borough district that has been permitted, In 
draining Southwark-square, the drains are collected at the backs of the 
houses, into a drain of that kind, and afterwards carried into the main sewer; 
seven, eight, nine or ten of them drainiag by means of an 18-inch barrel- 
drain. 

Mr. Drew confirms the practice of the Surrey and Kent Commission, who 
allow three houses to join together, and so let their water come in through 
one harrel-drain, from which no evil accrues. 


Fees ror ENTERING. 


These form another grievance. Tle charge will he found in a table ap- 
pended to this article. 


TiLE AND Pire Drains. 


As a means of remedying the serious evil of the cost of drains, the utility 
of tiles or pipes was seriously canvassed, Mr. W. D. Guthrie states, “ To 
suppose any system of flushing would be efficient or perfect, where attention 
is paid to the common or main sewers alone, while the short connecting 
drains from houses are left entirely uninfluenced hy the body of water, which 
may be passed along the main, would be as absurd as to suppose that perfect 
surface cleanliness of a large town had heen effected becanse dirt and mud had 
heen removed from the face of the principal streets and thoroughfares, whilst 
narrow streets, courts, and alleys, were eatirely neglected.—The mode of 
flushiog which he thinks superior to any system yet in operation may be thns 
shortly described: presuming that the existing defects in private drains have 
been remedied by the substitution of stroog tubes of small calibre, and pre- 
suming that there is an arrangement in each tenement for carrying off the 
soil by water, then all that is neccssary to secure perfcet cleanliness is to 
erect a water tank or reservoir, of dimensions suited to each individual case, 
in such a situation that its contents, when suddenly evacuated, may sweep 
the whole length of the private sewer, filling completely its interior, and 
thereby eifectually carrying every impurity before it on to the street or com- 
mon sewer. louses having water laid on need not he subjected to additional 
water-rates for a supply to its flushing tank, for if the rain water were con- 
ducted to it in the manner represented in this diagram, the purposes of fush- 
ing would he perfeetly attained. 

Let the water from the roof enter the cistern at A, as represented in the 
woodeut. Should the fall of rain be greater than the cistern is calculated to 
contain, the surplus may be carried off by the waste-pipe C, on which a valve 
of simple construction should be placed to prevent the effluvia rising from 
the drain tube D D. The flushing operation is effected Ly suddenly depress- 
ing the lever B, therehy elevating the plug P at the apex of the conieal reser- 
voir, the whole contents of which would immediately rush out with such 
force as to sweep everything through the house drains on to the main. 
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CLEANSING SEWERS AND FLUSHING. 


The great expense and excessive nuisance of the present mode of cleansing 
sewers was strongly proved, and competent and intelligent witnesses were 
unanimous in their approbation of the system of flushing, pursued by Mr. 
Roe, as efficient, and productive of great economy. Some of the witnesses 
seemetl to be of opinion that the rats in the sewers are not injurious, but act 
as useful scavengers and stir up the mud in the water. 


VENTILATION OF SEWENS. 


The ventilation of sewers was a good deal canvassed, it heing considered 
in the highest degree expedient to get rid of the miasma and noxious gases 
which enter the houses. For this purpose, ventilating shafts were proposed 
by some parties. The serions evils of the gullies were strongly enforced by 
the engineering and medical evidence, by which it is ascertained that the 
presence of a gully opposite to a house is sufficient to produce disease. 


TRAPS, 


Trapping the sewers and gullies was necessarily a subject of engineering in 
connection with the preceding. 

Mr. Biers—“ The trap permitted by the Commissioners is but a very imper- 
feet piece of mechanism, for the smell is often as offensive as if not trapped 
at all, and it is at the same time rather expensive. The Commissioners tur- 
nish the trap if the sewer is in progress of building, charging 20s. for it, hut 
if a trap is put in after the sewer is built, then the charge is 3/, and after all 
is not effective in keeping down the smell.” 

Mr. Kelsey, City—“ You mentioned that you were trapping all the gullies 
at present as you get opportunity ? Yes; and when there are complaints of 
a very grievous character they are done immediately.--Do yon mean to trap 
all throughout the whole of the district? Yes; the Commissioners have put 
down between ten and eleven hundred already.—You spoke to another cir- 
cumstance of having stench-traps; what is the precise arrangement of stench 
traps in your district? T have put a drawing in of the kind of thing which 
is used.— What is the object of it? To prevent the rush of air through the 
sewer grate being felt in the houses.—ls that rush excecdingly great? In 
some cases it is. They have very seldotm failed when they have been intro- 
duced, and when they have failed it has been from a little tightness in the 
fitting. But tbere is one circumstance that annoys the Commissioners and 
the inspector very sorely; there is a class of men who make a living of 
getting into the sewers to pick up anything valuable that falls into them, and 
when they pass by one of those traps they feel a little want of ventilation, and 
they put a brick or stick to keep it up, and then we have a coinplaint that 
the air-flap does not unswer. They go down into the river by stealth, we 
cannot prevent it; bays as a piece of fun goin. l have thought of putting 
a grating at the mouth of the sewer; but then l am afraid of stopping some- 
thing that ought to go out.” 


River VALVES or SEWERS. 


The construction of the outlets to the river was detailed by several wit- 
nesses. Professor Hosking speaking of the sewer at Fulbam says—* I pro- 
vide for stopping out the tide hy flapping the mouths of the sewers, and as 
these flaps are self-acting, the sewers empty themselves without assistance, 
and when the tide flows the flaps are pressed close up by the tidal water, and 
the sewers are free to receive the water that may accrue upon the surface 
from rain or snow. Their capacity may, however, be insufficient, and the 
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district may be flooded before the ebb takes place, a difficulty that cannot be 
wholly provided for without pumping.” 

Mr. Beek, Tower Ilamlets—‘‘ What measures are usually adopted for pre- 

venting the ingress of watcr from the river? ‘There are valves to all the 
outlets.—Do you find that those valves generally act well? Yes. They very 
seldom fail; when they do, it is owing to some matter issuing from the sewers 
which prevents their closing, and of course the tide will rush in; that used 
to be frequently the case, but since some new sewers have been made, and 
iron instead of wooden outlets and valves have been used, they have heen 
found perfectly tight, aud act well.—TIlave you had any experience of slate 
valves? No; J am satisfied with iron; I have been behind them when there 
was 16 feet tide above my head.—Are they subject to corrosion? No; they 
have been there for many years.—Are there any places in London where 
there are watchmen appointed to examine the state of the valves? We have 
an officer denominated a sluice-keeper, whose business is to open and shut 
them if necessary, and generally te superintend them.” 
Mr. Newman, Surrey and Kent—* Do the flaps ever fail in keeping out the 
tide? No; I do not remember an instance of the kind in my division.— 
Some of your district is helow high-water mark ?—Nearly the whole of it.— 
Yes, they have net only flaps hut 
pen-stocks.—Have you men whe open and shut them? Yes, men who live 
near them ; it is only in Surrey, where the levels are so very low, that is the 
case.—You would consider such an arrangement desirable in all cases where 
you have a drain below high-water mark to attend to? Decidedly; there is 
a flap next to the river, a few feet above the flap there is a pen-stock, which 
is worked up and down by machinery; that is closed or raised as may be re- 
quired from time to time.—ls that attended te every tide? Yes. If that 
work were not attended to, there would be injury to the level.—If it did not 
open, it would shut in the land water; and if it did not shut, it would let in 
the tide? Yes.—Who attends to these? The sluice-keeper, who lives on or 
near the premises.—Is one man sufficient? Yes.—How many uf those open- 
ings have you into the river? I have two main sewers, where there are pen- 
stocks, and men residing ; there are minor sewers were there is one sluice- 
keeper to attend to several—Where are those to he seen? The first is the 
Duffield sewer, in Bermondsey; the other, the Earl sewer, at Rotherhithe.” 


Want OF CONCENTRATION. 


Most of the other points alluded to in the report relate to administration. 


One of the most important is the want conceotration and the evils which 
accrue from it. 


SCIENTIFIC SKILL. 


A fact of great interest, showing the important and beneficial resulis which 
accrue from the proper application of science and skill, and the heavy losses 
sustained from the want of it, is exhibited by a comparison of Mr. Roe’s ope- 
rations in the Finsbury Commission, and Professor Donaldson in the West- 
minster Commission. In 1843 alone £7,900 was saved in Finsbury, while 
in the last ten years £66,669 I5s. was lost in Westminster; “a sum,” says 
Mr. Butler Williams, “sufficiently startling to cause the inquirer to scrutinize 
with care the reasons that are advanced in favour of the adoption of a form 
theoretically imperfect, and found practically not to answer so well in some 
cases as the more perfect theoretical shape which would produce such a great 
saving.” We know no severer censnre than is here conveyed. 

From the facts detailed in this report we have drawn np the following 
synoptical table. 


SS 
Length fi 
Totai antie Average Cost of Cost of Cost of | | 
fe een £ lengthotjed from| Cost of Cost of Size of | lst Class Size of [2d Class! Size of {3d Class! Size of Cost of Charge | Rate per 
ee 9 Sewers | 183] to | Sewers | cleansing | Ist Class Sewer, 2nd Class | Sewer | 3rd Class | Sewer | Draining Drains foren- | annum 
AG in yards, wani since 184l.jper annum.| Sewer. | per yard. | Sewer. |peryard.| Sewer. |peryard.| in pipes. | per yard. | tering. | per of. 
yards. 
— memene ra as =Á 
| | 
Westminster (a) ...... | — | 70,093} — 20007. 5ft6 x 3ft — öftx2ft6j 57s. — ~ 9in | — 21s. |2d&4d 
Tower Hamlets ......|79,200| 20,000] —  |500toG00/ 416 x 3ft |453.t0759. 4ft x 2ft6 [36s60s.| None. | — | 12in. | 9s. 17s. — 
i | 
Holborn and Finsbury(b)} — | 70,000; — = = = | = l4f6 x 2.6! — 3f.6to2f.6 
oats 
| 1 ft. 8 in. 6s. to 9s. |20s. — 
| 9 in. 
| | 
Surrey and Kent......) — [19,751] — — |5ft3,4ft9) l4ls. !4ftGx 2ft0} 48s. 2f6 x 2f,8|148.3d.'18 in. l5s.tol6s. Id 248. — 
IMAG 72s. | | 5 in. 12s.to13s.6d 
4ft9 x 3ftl| 54s. | | | | 
City of London ......| 45,000| 23,483/121,5097.| 4697. — — = | — — — |24in. x 18/225. 6d. None. laa. 
| 24 in. 24s. | 
[18 in. 198. 6d. 
| | | \15 in, 16s. 6d. | | 
| j 
POSEE ce co os vac. AA E | << | Socom a | ei = 316 x 266 2 | = | = pe 
| | 


(a) Length huilt by Commission, 27,056 yards; by individuals, 43,037; 30,000 yards Ist Class, 30,000 yards 2nd Class. 


(b) Length builtin 4 years, 37,000 yards.’ 
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C The want of adequate plans of districts, and the necessity for a general 
survey with the levels properly laid down, and level marks placed in pro- 
perty localities seems to be well established. In most cases, the memory or 
memoranda of the surveyors constitute the most available record. 

The want of power on the part of commissions to construct new sewers 
under the present acts was commented on as a serions evil, to which no doubt 
a remedy will be applied. 


PROFESSOR FARADAY ON HEAT. 


A course of eight Lectures delivered at the Royal Institute, 
Lecture V., May 18, 1844. 
(Specially reported for this Journal.) 

Amongst the phenomena accompanying the change of matter from the 
solid or fluid to the vaporous state, the vast increase in bulk is perhaps the 
most striking. Ifa smal] piece of camphor is placed in a flask and heat ap- 
plied, it will be found that in a short time the whole of the flask will be filled 
with its vapour, which may be lighted at the mouth of the flask. When 
cooled it returns to its former solid state, and thus illustrates the difference 
hetween vapours and gases, the latter being permanent at ordinary tempera- 
tures, whilst the former require a higher heat to maintain them in the gaseous 
atate. It is therefore seen that heat dnes not produce auy permanent change 
in these cases, that, in fact, the change is ouly mechanical and temporary. 
The phenomena of ebullition may be accurately watched by using a transpa- 
tent boiler, such as a glass tube, or still. Volumes of steam are formed which 
in the still condense into a few drnps of water, which drops may be taken as 
a measure of the quantity of steam formed, for it is known that water is in- 
creased in bulk 1700 times by being converted into steam. 

When water is heated, it increases in heat until it arrives at the boiling 
point or 212°, and though the heat may he continued for any length of time, 
the water hecomes no hotter, but continues to give off steam of the same 
temperature as itself. There is here, then, the same phenomenon as when 
heat is applied to ice, and it is owing to the same cause, viz.. the absorption 
of latent heat hy the steam, though to a much greater extent than in the 
case of water. Indeed, almost all the heat which is added to boiling water 
is rendered latent. This heat, however, may he all rendered sensible by con- 
densing the steam, and in this manner cold water may be boiled by passing 
steam into it at a distance from the source of heat. One pound of steam 
will heat 6 or 7 pounds of water to the boiling point. In experiments car- 
ried on to ascertain the quantity of heat rendered latent by steam, it was 
found that 11b. of steam passed into 10ih. of water at 60°, left 111b. of water 
at 160°, The matter thcrefore stood thus :— 

10 lb. of water had gained 100° each = 1100° 
1 Jb. of steam at 212° bad lost . . . 520 


Therefore the latevt heat of steam is 948° 
The same amount of heat is found to be abstracted when steam is formed. 
There are many processes in the arts where it is not convenient to apply heat 
directly to a vessel, aud in these cases steam is frequently used. Brewers, 
for instance, heat their liquors in this manner. 
Water in being converted into vapour increases in bulk more than any 
other liquid, thus— 
1 volume of Water becomes 1696 volumes of vapour. 
l n Alcohol ,„ 659 n 
1 i Ether A 443 iP 
It thus becomes specifically lighter than the air, aud is therefore enabled 
to rise through it; for it is found that, 
The specific gravity of steam is 0°625 
n j air 1:000 
ie vapour of alcohol 1°613 
i n ether 2.580 
By this means the vapour of water is carried into the upper and colder re- 
gions of the air, and there being condensed, falls on the high lands, and 
flow agains to the valleys as rivers. The vapour of camphor is too heavy to 
rise in the air, and may be poured from one vessel into another like water. 
The boiling point of water, thongh at the surface of the earth, it is always 
about 212°, depends entirely on the pressure of the atmosphere. Thus wa- 
ter can be made to boil at exceedingly low temperatures, by removiog the 
pressure of the air. Water which feels but slightly warm to the hand, boils 
under the receiver of an air pump. Alcohol will boil when cold, under the 
same circumstances. If aretort he filled with boiling water, and the neck 
corked up and put into cold water, the water will continue to boil for an 
hnur or more. Water can also be made hotter than 212°, by increasing the 
pressure; for instance, by heating it in a closed vessel, when the pressure of 
its own vapour prevents it from hoiling, and the temperature rises in propor- 


tion, The rate at which the heat increases with the pressure is shown in the 
following tahle. 

Atmospheres. Degrees. Atmospheres. Degrees. 

At a pressure=1 the heat is 212 At a pressure =8 the heat is 342 

2 > ea 9 »„ 33 

3 T 275 10 on 359 

4 m 294 15 n 393 

5 F 309 20 z 418 

6 n 320 25 a 440 

7 4 ede a o m ST 
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A curious fact has been remarked with respect to the boiling point, that is, 
that it is slightly affected by the nature of the vessel containing the water. 
In two vessels, one of copper, the other of perfectly clean glass, the water 
in the copper will hoil at 3° lower temperature than that in the glass. The 
bubbles which are given off in boiling, though in general rising form the bot- 
tom of the liquid, may, owing to this property, be made to rise form any 
part by inserting a bunch of metal wire init. A piece of wood will in the 
same manner, regulate the bubbling spot in alcohol. Copper filiugs dropped 
into water, lowers the temperature of boiling, changes the place of boiling 
and breaks up the Jarge bubbles into small ones. This difference of boiling 
point according to the containing vessel, must be taken ioto consideration 
in graduating thermometers, or great errors will be introduced into the 
graduations. 

A list is here given of some fluids which readily pass from the liquid to the 
vaporous state, with the pressures and temperatures requisite to effect the 
change; the first column of figures expresses their boiling points at common 
pressure, the second, the pressure requisite at 60° to convert their vapours 
into liquids :-—— 


Degrees of Presaure in 

| Heat. Atmospheres, 
Nitric oxide.. .- 6.6... cee e eee cece erence ee] = 53 
Carbonic acid ae e AA E E Vers sera — 47 
WKH ASE acid maaa = 42 
Td y@rostil ph Uric acide cette terelslotelsl erst eleleeisel ele — 18 
Ammonia. eee eee a E es — 75 
Cyanogen- ee cnehod e oF ob acon cacege = 4:2 
Chlorine sooo anno oocanaun se con od choonenS 40 4 
Sulphuroustacid Boo cocosecancsacosn canoes 14 2°25 
Sulphuric ether 2... ..c0 ce ccecsesecenseece 98 0-48 
Sulphuret of carbon ..........+564-- So 110 0-245 
Alcohol on om AOE Ago OD eeDa ness 176 0-041 
Mater oo. co ov vo pi no nSon hones oaso0 co 68 66 ee 0:0172 
Spirits of turpentine .....eseseoeesonoeseee 316 
SUI Gongoo se Gcod 0 do Ke Dene oH OMNO an a6 570 
Oil of vitriol soncocesaodocmonce sone anes ce 620 
Mercury e su onbouE BGO 662 


The effects which take place when bodies pass from the solid or liquid to 
vapour, are somewhat similar iu all cases. Nearly all bodies evaporate below 
their boiling point. A little cther poured into a spouted vessel, fills the 
whole of it with its vapour, which may he poured out or lighted at the spout. 
In like manver water is continually evaporating at all temperatures, and dur- 
ing evaporation producing the sensation of cold, owing to the heat which it 
renders latent. It is on this principle that wine coolers act. Dr. Wollaston’s 
cryophorus, freezes water by its own evaporation. It consists of a glass tube 
with a bulb at each end, sealed hermetically and containing a little water 
without air. The water being at onc end, the other end is immersed ia some 
ice, which, condensing the vapour as quickly as it is formed, so reduces the 
temperature that the water at the other end hecomes frozen. Amusiog in- 
stances of this ready evaporation of water occurs occasionally in domestic 
economy, when bnns and biscuits are shut up in one case together. The water 
evaporates from buns and is readily absorbed by the dry biscuit, and becomes 
hard and sandy, whilst the biscuit which should be crisp becomes moist. 

The physical history of vapour and the uses to which they are applied, has 
recently acquired great importance. The mechanical action of the vapour of 
water in the steam-engine is known to be almost without limits. This 
power arises from the vapour of water requiring 1700 times its original space, 
and the pressure which it exerts to fill that space. If an orifice be left in the 
vessel] in which the steam is generated, sufficiently large, no effect will be 
there produced ; but if not, and heat is continued, the vessel will yield tn the 
great pressure, and explosion will result. This may he illustrated by a little 
toy known as the candle cracker, which is a drop of glass with water in the 
interior ; this placed in the tallow of a candle becomes heated, steam is gene- 
rated, and at last explodes with noise, and extingnishes the candle. This ex- 
hibits the force of expanding steam as well ason a larger scale. If a glass 
tnbe be blown into a bulb in the middle, and turned upwards with a very 
fine opening at oue end, on heating the bulb enclosing the larger end, the 
vapour of ether will drive the liquid with great force into the air, which if 
lighted, will form a splendid stream of fire. The tendency of the pressure of 
the air to crush steam boilers which have been filled with steam, and which 
has subsequently been condensed, is shown strikingly by boiling a little 
water in a tin canister, closing it tightly when full of steam, then allowing 
it to cool, or more quickly by pouring water on it; the whole vessel will be 
collapsed and doubled up. 


Lecture VI.—May 25, 1844. 


When water and oil, of the same temperature, are brought into a warm 
room, they will be fouad, in time, to acquire the temperature of the room, 
but the oil will arrive at its full heat iu half the time required by the water. 
From this it is inferred that bodies absorb various quantities of beat to arrive 
at the same temperature ; and this is fully borne out by further investigation. 
This, which is called their capacities for heat, is fonnd to vary with every 
substance, each substance rising in temperature by the application of the 
same amount of heat, according to its own rate; that body which requires the 


z most heat to raise its temperature a certain degree, being said to have the 
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greatest capacity for heat. From this it is inferrred that bodies, though of 
the same femperature, do not contain the same quantity of heat. The quan- 
tity of heat requisite to raise bodies to the same temperature is called their 
specific Neat. A table of the specific heat of a few gaseous bodies is here 
given :— 


Mater a e T0000 Nitrogen gas........ 0.2754 
Am e 02009 Nitrous oxide gas.... 0:2369 
Hydrogen gas...... 3°2936 Olefiant gas ........ 0°4207 
Carhonic acid gas .. 0-2210 Carbonic oxide gas .. 0:2884 
Oxygen gas........ 0-2361 Aqueous water ...... 0°8470 


Tahle of specific leat of equal weights of— 


Water . . 1000 Zine op n 93 
Sulphur . 188 Silver . . 56 
Glass . 117 Mercury . 33 
Iron . . 110 Platinum . 31 


Copper. . 95 Lead . 5 29 

The compression of air diminishes its capacity for heat, and consequently 
its temperature rises. A little piece of apparatus, called the tinder syringe, 
has been constructed, by suddenly pressing the piston of which, a piece of 
tinder is ignited by the heat evolved from the compression of the air. The 
French girls in Paris are very dexterous with this little instrument. The ex- 
pansion of air, on the contrary, by increasing its capacity, produces cold. A 
bottle of soda water, when opened is seen to smoke; this is owing to the 
sudden expansion producing cold enough to condense the aqueons vapour 
previously invisible in the gas. A curious property with respect to heat has 
heen observed with India rubber: when forcibly drawn out considcrable 
heat is evolved, which is best observed by placing it against the lip bath be- 
fore and after extension. This may be repeated any number of times, but 
this property can hardly be connected with its capacity for heat. 

The expansion and contraction of the atmosphere, and its consequent 
change of temperature, is no doubt a very influencial element in the changes 
which take place in the weather, and is an important consideration in the 
science of meteorology. 

Ileat bears a singular relation to electricity, which was first pointed out 
by Seebeck. He found that when two metals were attached together, and 
heated at their junction, a current of electricity was developed, which de- 
flected the magnetic needle. The metals found most advantageous for this 
purpose are bismuth and antimony. In the first lecture electricity was em- 
ployed as a source of heat, now the converse, heat as a source of electricity. 
A parallelogram of bars of antimony and bismuth, with the points of contact 
alternately heated and cooled, will deflect a magnetic needle placed over or 
under any part of it; or by connecting the extremes with a galvanometer, 
its action is more evident, The term thermo-electricity is applied to this 
new collection of facts. Pelltier has added some curious observations on this 
point. He has proved that when a weak electric current from a single cir- 
cuit is transmitted through a bar of equal lengths of bismuth and antimony 
soldered together, from the antimony to the bismuth, heat is evolved at the 
point of junction; but if the current is sent in the other direction, cold is 
produced. A delicate thermometer inserted in a hole at the point of junc- 
tion rises 80° in the first case, aod sinks to 6° in the second. If the bar be 
placed on thawing ice, a little water may thus be frozen in the cavity made 
for the thermometer. Melloni and Nobili, by using groups of wires, and 
connecting them with a delicate galvanometer, have constructed apparatns so 
sensitive to heat, that the warmth of the hand held at a considerable distance 
affects it, and it will even indicate the warmth of a silkworm crawling over it. 

But to return to vaporisation and its effects, which can be beautifully illus- 
trated by means of carbonic acid. It has been shown that bodies evaporate 
at different temperatures: thus a little ether poured into a bladder will fill it 
with its vapour, whilst water would reqnire a much higher temperature. 
Carbonic acid, which is nsually known only in the gaseous state, can be liquified 
and even solidified by great pressure and cold. Cyanogen gas, discovered by 
Gay Lussac, can be very readily liquified, and this can be effected in the fol- 
lowing manner. Place some cyanide of mercury in the body of a strong 
retort, to the mouth of which is fastened a stop-cock; apply heat and the 
gas will be liberated, close the stop-cock and the gas will accumulate in the 
retort like high pressure steam, and when the pressure is ahout equal to four 
atmospheres, the cyanogen becomes condensed into a liqnid. Under similar 
circumstances carbonic acid and many other gases may be liquified, though 
most of them require very great pressures, as may be seen by reference to a 
table previously given. The most striking properties of carbonic acid gas are, 
that it is very dense, and extinguishes flame. Owiog toits great density, it may 
be poured through the air from one vessel to the other; a little bucket let 
down into an open-mouthed jar full of the gas may be drawn up full, as is 
proved by a lighted taper being extinguished when inserted into it. Gene- 
rated from carbonate of ammonia and sulphuric acid in a closed tube, it is 
liquified when the pressure equals 47 atmospheres. [Mr. Faraday here exhi- 
bited the original tuhe in which he first liquified carbonic acid, in the labo- 
ratory of that institution, which was still charged with the liquid.] This has 
heen ably carried out by Thilorier, who cnnstructed apparatus for collecting 
it in large quantities; but Mr. Addams has constructed far more perfect 
apparatus for that purpose. It consists of two exceedingly strong iron 
vessels, in one the materials are placed for generating the gas, the other is 
used as a receiver for the liquid produced in the first. Thilorier discovered 
that when the liquid was allowed to rush into the air, part of it expanded 

nto gas, whilst Lhe other part, from the loss of heat, which was absorbed by 
he gas, was frozen into a solid, This he collected in a tin box with per- 
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forated handles to allow the gas to escape. In this state carbonic acid is a 
snow-like substance, slowly vaporizing at ordinary temperatures. It can be 
handled without annoyance, feeling cold to the touch, but leaving a sensation 
like hot iron. Its temperature is about 130° or 140° below 0° If placed 
in a retort with the neck immersed in water, the gas is slowly given off, and 
is seen rising through the water. Placed at the bottom of a glass vessel, it 
fills it with gas, which extinguishes a lighted taper. Laid on mercury it 
abstracts from it but little heat; and it may, like water, be placed on a very 
hot metallic capsule and yet be but slowly evaporated, though the capsule be 
red hot. This apparently contradictory fact, that a body so intensely cold, 
and consisting of an immense quantity of gas, pent up, as it were, in small 
compass by that cold, should be scarcely affected by a red heat, arises from 
the circumstance that it is continually surrounded by the vapour of its own 
gas, which prevents it from touching the substances it is brought near, and 
this gas being a very bad conductor, protects it likewise from external in- 
fluences. But should a liqnid be added to it which would wet it and the 
substance experimented on, without at the same time being frozen by the 
cold, then the properties of the solid carbonic acid are developed. Ether, 
Thilorier found, was such a liquid, as may be seen by pouring a little ether 
on the solid acid resting on the mercury, which would have had little effect 
on otherwise, but which now freezes the mercury to a solid state. A sauce- 
pan may be frozen to a stool, as with the ice and salt, Glass vessels are in- 
stantly cracked, owing to thcir suddenly contracting. The degree of cold 
produced is intensely greater than mariners ever have experienced, and there- 
fore any part of the body which was now touched with it would be perished. 
It is said that Messrs. Pepys and Allen, by dint of a tedious process of cooling, 
succeeded in freeziog 40 lb. of mercury; but with the solid acid this is easily 
done. A piece of mercury frozen on the end of a stick, and held in some ice 
cold water, is immediately covered with icicles, which shoot through the 
water till it is frozen, at the same time the mercury is thawed aod fall in 
drops to the bottom, thus proving that water in freezing gives out heat. 

The next two lectures will contain the transmission of heat, and the na- 
ture of flame. 


REGISTER OF NEW PATENTS. 


(Under this bead we propose giving abstracts of the specifications of all the most im- 
portant patents as they are enrolled. If any additional ioformation be required as to any 
patent, the same may be obtained by applying to Mr. LAXTON at tbe Office of this 
JOURNAL.) 


MANUFACTURE OF GAS. 


BAPTISTE Buret, merchant, and Francois Marius DaviD, manu- 
facturer of gas apparatus, both of Leicester Square, in the county of 
Middlesex, for “ Improvements in the manufacture of gas.’'—Granted 
Jan. 30; Enrolled July 30, 1844. 


This invention consists in the peculiar construction of retorts to be 
used in the manufacture of gas made from fatty matters, such as oil, 
tallow, pitch, tar and other substances. The retort employed by the 
patentees is of a cylindrical form, and made of iron or clay, and of the 
ordinary construction with the exception of having a division plate in 
the ceutre, which extends to within a short distance of the farther 
end; this retort is fixed in the brickwork in a vertical position aud is 
surrounded by a flue, the fire being below ; the cover or lid of the re- 
tort is provided with two pipes, an inlet and outlet, the former pipe is 
connected with a small tank or cistern containing the fatty matter, 
which is kept in a fluid state by means of hot air from the flue, the 
outlet pipe being connected with an arrangement of pipes which forms 
the condenser. 

The pitch or other substance from which the gas is to be made, 
when in a fluid state passes through the inlet pipe and is allowed to 
drop on to red hot coke which is in the bottom of the retort, and the 
gas evolved passes through the outlet pipe, and throngh the conden- 
sers into the washing apparatus, which consists of a rectangular box 
having a compartment filled with heath and sticks through which the 
gas passes, and from thence into the gas holder, which completes the 
process of manufacturing gas according to these supposed improve- 
ments. 


STEAM PROPELLERS. 


Ropert Hopeson, of Princes Street, Clapham, in the county of 
Surrey, for “ Improvements in propelling vessels, and in machinery for 
working the same.’—Granted Feb. 2; Enrolled August 2, 1844, 

This invention consists ina peculiar mode of applying vanes or floats 
to shafts for steam or other propellers. Fig. 1 is a geometrical figure 
intended to illustrate or show the proper position to be given to the 
vanes or propellers, presuming the propellers to be made, are intended 
for the stern of the vessel ; it will be necessary, in the first place, to as- 
certain the diameter of the largest circle which can be described 
within the space intended for ihe reception of the propellers: sup- 


| pose, for instance, @ b to be the radius, then with such radius descrihe 


ays 
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the semicircle ¢ d b, and bisect it with a perpendicular line a d, and 
from d set off the chord of any angle between 45 and 60 degrees, as 
Fig. 1. 
a 


C a v 


df, and from f draw a perpendicular to the base line c b, then fe is 
said to be the sine and fd the cosine, of the required angle. The 
width of the floats should not, it is said, in any part exceed the sine fe. 

Figs. 2 and 3in the annexed diagrams show two side views of a 
propeller having the floats fixed at an angle with the shaft in the form 


Fig. 4. 


` 
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Fig, 5. 


of a cone, the apex of which is foremost, or next to the stern of the 
boat. Fig. 4 shows an end view of the propeller, and shaft in sec- 
tion. Fig. 5 shows an end view of a similar propeller, but having 
three floats or vanes in place of two. Fig. 6 is a side view of a pro- 


Fig. 6. 


peller, the floats or vanes of which are of the form of a parabolic curve, 
A, being the stern of the boat with a portion of the dead wood re- 
moved for the reception of the propeller, which will be clearly under- 
stood. 

The inventor claims the attaching blades or propellers to ships at 
tangents coincident with the plane of a right cone placed longitudi- 


nally with the apex foremost; and also the employment of blades of 


the form of parabolic sections, whether attached to the shaft at tan- 


Bene © 
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gents coincident with the plane of a right cone placed longitudinally 
with the apex foremost, or in a position parallel to the same. 


LOCKS AND LATCHES, 


WILLIAM FLETCHER, of Moreton House, Buckingham, Clerk, for 
“ Improvements in the construction of locks and latches applicable for 
doors and other purposes.’—Granted January 30; Enrolled July 30, 
1844. 

This invention for improvements in locks and latches applicable to 
doors and other purposes, will be understood by the following descrip- 
tion and reference to the annexed drawings; fig. 1 being a front view 


Fig. 1. 


of a lock with one side removed, so as to show the interior; and fig. 
Ə a transverse section of the same; a is the bolt of the lock, which is 
Fig. 2. 


pressed outwards by a spring b, which presses against the end of the 
bolt; ¢ is a lever or tumbler moving upon an axis c’, dd is another 
lever moving upon an axis d’, the lower end of this lever when the 
bolt is shot drops into a notch or recess formed in the bolt, the upper 
end supporting the end of the levers c; the lock contains three 
pair of these levers, which are divided or separated by plates, e, which 
plates are shown in section at fig. 2, and form wards to the said lock ; 
Jf, fig. 2, ure the door handles fixed at each end of the spindle g, 
which spindle is made with two inclined planes shown in dotted lines, 
these inclined planes act against a small roller, 7, fixed to the bolt, a, 
by means of a screw, which screw forms the axis of the roller; it will 
therefore be seen that on pressing either of the handles towards the 
door, or by pulling the same in an outward direction, that one of the 
inclined planes will press against the roller, 7, and draw the bolt back 
inwards; that is to say when the levers or tumblers have been raised 
from the notch formed in the bolt a; the action of this lock, therefore 
is as follows :— 

If the key be inserted and turned one-fourth of a revolution to the 
left hand, the upper end of the lever, d, will be forced back, and in sa 
doing will raise the lower end out of the notch formed in the bolt a, 
the end of the lever c at the same time drops into a notch cut out of 
the end of the lever d, and prevents the lever d from falling into its 
original position; the whole of the levers being in like manner acted 
upon by the different projections of the key; the bolt may then be 
drawn back, or inwards, by forcing or pnlling at one of the handles as 
above described; the levers will now be in the position shawn by 
dotted lines, and in order to lock the door, it will only be necessary to 
shut the same, and having inserted the key, then by turning it round 
either to the right or left the various projections will raise the levers, 
c, and allow the levers, d, to drop into the notch formed iv the bolt, a. 


1844. 


Figs. 3 and 4 show a modification of one of Mr. Fletcher’s latches ; 
fig. 2 being a side view showing the interior, and fig. 3 a transverse 


Fig. 3. 


Fig. 4. 


section; a is the bolt acted upon by a spiral spring so as to force it 
outwards, b is a stud fixed in the side of the bolt, c ¢ are the handles, 
and d the spindle which it rests upon, or, in other words, is passed 
between the stud, band the brass plates, e e, which may be made to 
form the sides of the latch, and which have slots cut in them as will 
be understood. Thus by pressiug the handle inthe position shown by 
dotted lines, the edge of the plates, e e, form a fulcrum to the spindle, 
which bearing against the stud, b, forces the bolt, a, into the lock and 
allows the door to be opened. There are several other modifications 
of this lateh described in the specification, 


IMPROVEMENTS 1N MAKING IRON AND STEEL. 


Tuomas SOUTHALL, of Kidderminster, in the county of Worcester, 
druggist, and CHARLES CRUDGINGTON, of the same place, banker, for 
“ Improvements in the manufacture of iron and steel.’—Granted Feb. 8 ; 
Enrolled August 8, 1544. 


This invention consists ina mode of improviog the quality of the 
iron, or converting the same into steel, by the application of sulphur 
and a nitrate when the iron is ina melted state. For this purpose 
the inventor takes sulphur and nitre, together with borax, soda and 
potass, and also alum, the sulphur being in the state of brimstone of 
commerce, and the nitre in the state of saltpetre of commerce, the po- 
tass, borax, soda (subearbonate of soda), and alum, being of the usunal 
qualities; the above materials are to be thorooghly mixed together in 
a granulated state, in the following quantities, that is to say, equal 
quantities by weight of borax, nitre, sulphur and alum, with half the 
quantity by weight of potass and soda; the above ingredients when 
properly mixed together are to be made up in strong paper parcels 
(which will render the same more convenient for sinking below the 
surface of the metal,) of 14 Ib. each, one of which parcels is to be used 
to about every 400 ewt. of pig iron when ina melted state, this pro- 
portion being used when it is only required to improve the quality of 
the iroa, but when it is desired to convert the iron into steel the in- 
ventors use 4 lb. or rather more to every 400 cwt. of iron; the pro- 
cess of mixing is as follows: when the iron isin a melted state, for 
instance in the puddling Jurnace, the damper is to be lowered for 
about one minute, the above mixture is then to be put into the fur- 
nace and well incorporated with the iron by stirring, during the time 
of stirring, the damper is to be gradually raised, the iron during this 
time will be subjected to ebullition “when it will come to nature ;” 
after which the iron may be balled, and put under the tilt hammer and 
then rolled in the ordioary manner. 

The inventors observe that it will be necessary to use a greater or 
less proportion or quantity of the ingredients above described accord- 
ing to the quality of the iron, which proportion will be found in prac- 
tice; moreover, when converting iron into steel, care should be taken 
not to use too much, which would have the effect of making the steel 
too brittle. 


STEAM BOILERS. 


James JOHNSTONE, of Willow Park, Greenock, Esq., for “ improve- 
ments in steam boélers.’—Granted Feb. 8; Enrolled July 26, 1844. 


These improvements are said, in the specification, to have refe- 
rence to that part of boilers called furnaces, and are constructed upon 
similar principles to the boilers for which Mr. Johnstone obtained a 
patent in April 1543. The annexed drawing shows two plans of a 
fre box constructed according to this invention. Fig, 1 being a side 
elevation, and fig. 2 an end view; a, b, c, d, fig. 1, is the fire box, and 
consists of an internal and external case firmly bound together by 
rivets e, e, €, and in such manner as ta form a water space between the 
two cases; f, g,/,g, are two water conductors, which communicate 
with the water spaces; 4, 2, is a steam and water conductor attached 
tothe top of the external case, and also communicates with the water 
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spaces, each of these conductors has flanges at one end, whicli flanges 
are perforated with holes for the purpose of being rivetted or bolted to 
the end of the boiler, which should have holes previously made in its 
end, corresponding with the three conductors, the area of which, that 
is to say, the water conductors should be equal or greater than the 


Fig. 1. 


Fig. 2. 
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horizontat sectional area of the water spacc, the area of the conductor 
h, į being equal to or greater than that of both water conductors; J, /, 
are the fire bars, below which, if it is desired, there may also be a 
water space communicating with the others. The water space at the 
front end of the fire box m, must be stopped up with a piece of iron 
made to fit such space, and firmly rivetted therein. 

The patentee claims as his invention the construction and applica- 
tion of boiler furnaces and furnace boilers, of which the outer and 
inner fire boxes are bolted together at the roof as well as at the sides, 
so that a current of water is continuously kept flowing up the sides, 
and over and along the top of the inner fire box. 


ORNAMENTAL GLASS. 


Josepu Gunson, Jun., of Birmingham, in the county of Warwick, 
japanner, for “ Zmprovements in ornamenting glass.” —Granted Feb. 10; 
Enrolled Angust 5, 1844. 


This invention consists first in ornamenting glass with pearl, by 
cementing or otherwise affixing pieces of pearl to the back or inner 
surface of coloured or colourless glass, so that the pearl may be seen 
through the glass; and secondly in ornamenting glass with pearl and 
other substances. The mode of carrying out this invention is as fol- 
lows: Mr. G. takes a piece of pearl of the shape and size required 
for the ornament, vaving one or both surfaces previously ground or 
filed perfectly flat, that portion of the glass to which the ornament or 
ornaments is to be fixed is to be covered with a thin stratum of copal 
or other transparent varnish, the ornament is then to be pressed closely 
against the surface of the glass so as to cause the ornament to adhere 
thereto; after which the piece of glass, together with the ornament, 
is to be put into an oven and subjected to a heat of about 120°, and 
allowed to remain there for 6 or 8 hours more or less, for the purpose 
of hardening the varnish, after which the whole surface of the glass 
upon which the ornament has been fixed may have a coat of varnish 
and be subjected to the process of drying as before, when the 
said surface may be painted with black or coloured paint, which when 
dried completes the process. Another process is by traciog the orna- 
ment upon the glass, and then carefully painting all the surface of the 
glass with the exception of that part where the ornament is to be 
placed, which is to be attached to the glass in the manner before 
described; the pieces of pearl forming the ornament may be pre- 
viously ornamented with gold or silver as may be desired. Such or- 
namented glass is considered as being applicable for buttons, panels 
of doors, finger plates, work boxes, tables, and other cabinet furniture. 


FIRE PROOF BUILDINGS. 


Henry Hawes Fox, of Northwoods, of Frampton Cotterel ¢ 
Winterbourne, in the county of Gloucester, Doctor of Medic’&" 
“an Improved mode of constructing frre-proof floors, ceilings av™t 
—Granted Feb. 10; Enrolled August 9, 1844. short 

The mode of constructing fire-proof roofs according Tet a ‘ 
tion is as follows: a a, Fig. J, are cast iron beams having f Bd 
at the lower edge, as will be seen by Fig. 2, which shov” mae 
ection of one of the same; these beams extend acr 
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and rest in the side walls; b bb show a number of joists which are 
supported by the flanges of the cast iron beams as will be clearly 
seen; upon these joists is laid about 2 of an inch thick of plaster com- 
posed of one part lime and three parts coal ashes, which, says the in- 


Fig. 1. 


ventor, pressing through from between the “ laths” or joists, serves as 
a key to hold the ceiling; upon this composition is then laid a mix- 
ture of eight-tenths of road grit, one-tenth of coal ashes, and the same 
quantity of lime mixed with water; this mixture, which the inventor 
calls pugging, should be laid on about the “ thickness shown in the 
drawing,” which is about -4 of an inch, and the same well trodden; 
the specification does not show what is to support this mixture in the 
spaces between the joists, as at cc, but goes on to state that this latter 
surface is to be covered with a cement consisting of one part lime and 
two parts coarse sand, which surface is to be trowelled quite flat, and 
when the same is perfectly dry, it is to have about two coats of cold 
drawn lioseed oil, made quite hot and laid on with a brush similar to 
those used by whitewashers, which when dry is said to make a very 
tough floor, and one not liable to be injured by cleaning or removing 
furniture. 

The fire-proof ceiling is to be made with the above compositions 
and plastered in the ordinary manner. 

The only difference between the fire-proof roof and the floor is that 
it will be necessary to give a slight inclination to the roof in order 
that the water may get off, and also that the “floating” should be done 
with air mortar instead of the ingredients above described, and the 
coatings of linseed oil omitted, the roof being covered with pitch, 
paper, and sand in the following manner. Take 12 gals. of mineral 
tar and boil it down to 9 gals., the process of boiling should be done 
with care, and io such manner that the tar shall have acquired a pro- 
per consistency and adhesive quality, the roof is then to be covered 
with the tar ina hot state, and then covered with paper, one side of 
which is to be covered with raw tar, after the paper has beeo laid 
down with the tarred side downwards, this paper covering is then to 
he covered with hot tar and immediately covered with fine gravel 
freed from earthy matter, which completes the process of constructing 
fire-proof roofs according to the specification. 


— 


SCREW PROPELLER. 


BENNET Woopcrort, of Manchester, consulting engineer, for “ime 
provements in propelling vessels.’—Granted February 13; Enrolled 
August 13, 1844. 


This invention consists in a mode of arranging the floats of screw 
propellers, whereby they may be placed at an angle forming a screw 
of any pitch, from 73 feet to 143 feet; and by which arrangement the 
speed of the vessel may be increased or diminished at pleasure, and 
also in an apparatus for indicating the angle or pitch at which the 

aats are set. Fig. 1, shows a side elevation of this apparatus, which 

xed in the dead wood of the vessel, A being the stern post, and B 
Pell. eels c, c, is a cast iron frame supporting the shaft d, upon which 
A, ody keyed, a boss d’ having four projections e, e, e, of a peculiar 
moved".d so constructed as to carry the vanes or floats /, 7; f, and allow 
stood. arning upon their axis so as to form any desired angle with 

The inv. shaft; g, is a boss or ferule which is made to slide end- 
tangents CO he shaft, the same being prevented moving round upon 
nally with thy two fixed keys or feathers i, upon which the boss or 
the form of p loosely. Io the periphery of this boss there are four 

nly of which is seen in the drawing, these grooves re= 
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ceive four studs which are fixed to the arms or levers J, /, l, the oppo- 
site end of these arms pass through a slot formed in the projections 
& ee and are attached to the axis of the vanes or floats. It will 


Fig. 1. Fig. 2. 


Ta a 


therefore be evident from the above that by sliding the boss back- 
wards or forwards upon the shaft, that the angle of the floats may be 
varied, and the speed of the vessel increased or diminished as may be 
required. This sliding motion of the boss g, is effected as follows: 
m, is a bracket or support bolted to the stern post of the vessel, this 
bracket supports the axis x, of two bell cranked levers, one being at 
each side of the bracket; at the lower end of these levers there is a 
stud which fits loosely in the groove o, at the opposite end of these 
bell cranked levers there is attached a rod p, having a screw cut upon 
it, which passes through a nut g, fixed in the deck of the vessel; 7, is 
a wheel fixed to the top of the rod p, and having a number of handles 
onits periphery, bv turaiog which the rod will be raised or lowered, 
and consequently the bell cranked lever; s, isa lever moving upon an 
axis, one end of which forms a toothed sector, working in a rack at- 
tached to the screw rod p, the opposite end of the lever s, moves over 
a graduated plate, and indicates the angle or pitch at which the floats 
are set. 


CHAINS FOR MINING, 


Jos Haines, of Tipton, in the county of Stafford, coal master, and 
Ricuarp HAINES, of the same place, coal merchant, for “an improved 
method or methods of making or manufacturing links for the construction 
of flat chains used for mining and ather purposes.” —Granted February 
13; Enrolled August 13, 1844. 


This invention for improvements in the construction of flat chains 
for mining and other purposes, relates not only to the mode of manu- 
facturing of flat chains for the purposes above described, but also to 
the peculiar form or configuration thereof. The links of these chains 
which are made from flat bar iron in the manner hereafter described 
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are 44 inches extreme length, 1 inch wide, and 3 inch thick in the 
middle, which part is of an oval form; the bosses at each end through 
which the pius pass being $ thick, and somewhat elongated, the ob- 
ject of which is to maintain the strength of the link as the holes through 
which the pins pass, wear by the continued action of the same in the 
direction of the length of each link, or the chain; we mention the 
sizes of the links in consequence of the inyentor laying claim to the 
construction of flat chains, of the proportion shown in the drawings ol 
the patent, which may either be increased or diminished according to 
the strength of chain required, The flat chain as shown consists of 
three of such links in breadth to form one length or compound link, 
the adjoining link consisting of two such links placed betweeu the 
three, and at each side there are two links with flat sides, or half links, 
which together are equal to one of the links above described. The 
links thus arranged are fixed together by a pin or bolt 3’; diameter, 
which is passed tbrough them and then rivetted so as to keep the 
whole firmly together. ; ; 

That part of the invention which relates to improvements in the 
manufacture of flat chains, consists in making the links as above de- 
scribed, by rolling flat bar iron ina heated state between rollers hav- 
ing grooves intheir peripheries, of the exact form of the links intended 
to be made, which grooves at intervals in the roller are enlarged so as 
to form the enlarged part of the links at each end thereof. The links 
after being rolled are placed between two dies or moulds, and sub- 
jected to pressure, which makes the links all of one size. The inventor 
claims the method or methods of manufacturing links for the con- 
struction of flat chains for mining and other purposes; the essential 
character of such improved method being that the links are all of the 
same size, and of the form and proportions shown in the drawings of 
the patent, the same being prepared by rolling bars of heated iron 
between rollers having grooves in their surface of the form of the 
links, and also the enlargement or cavities in the aforesaid grooves 
for forming the ends or enlarged part of the links, together with press- 
ing the links after they have been cut from the bars, between dies or 
moulds whilst they are in a heated state. 


WIRE CHAINS. 

Witam Losu, of Neweastle-upon-Tyne, Esq., for “improvements 
in the manufacture of chains for mining and other purposes.’’—Grauted 
February 17; Enrolled August 17, 1844. 

This invention consists in a pe- 
culiar mode of constructing chains 
for mining and other purposes, 
from wire or elonguted metal in 
the following manner. The in- 
ventor takes a piece of wire or 
elongated metal, and laps it anum- 
ber of times round the mandril in 
the form shown at fig. 1, the two 
ends of the wire are then fastened 
together by forming them into a 
loop, or twisting them together. 
This wire link is then bent in the 
middle as shown at fig. 2, it is then 
bent or doubled up so as to bring 
the two ends together as at fig. 3, 
the links thus formed may then be 
passed throngh one another singly 
so as to form a continuous chain. 
It will also be evident (without the 
aid of a diagram) to those who 
understand the construction of 
chains, that each link may be made 
to pass throogh two or more links, 
according to the strength of chain 
required. In the construction of flat chains for mining purposes, the 
inventor places a number of chains together as at fig. 4, and binds the 
whole together transversely by threading wire through the links, or 
by means of plates, in the same manner as those of ordinary construc- 
tion, for which he claims the mode of constructing chains of wire or 
elongated metal in the manner described, which chains are applicable 
for shipping, mining, and other purposes. 


ig. 3. 


Fig .2. 


ENDLESS BELTS AND CHAINS, 

Joan KEEBLE, of Glasgow, gentleman, for “ ¿improvements in trans- 
milling power in working machinery where endless belts, chains, or 
P are or may be used.’—Granted February 17; Enrolled Angust 
17, 1844. 


It is well known that endless straps or belts of leather have been and 
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are, and we may venture to say, will be employed for transmitting 
power from the main or driving shafts and from the minor or counter 
shafts to the various machiues, from the willow to the loom, and which 
material has heretofore been found to be the best suited, and which is 
not likely to be superseded, at all events by the invention in question, 
which consists in the application of endless belts of metallic plates, 
joined together as hereinafter described, that is to sav, an endless belt 
for transinitting rotary motion from one shaft or drum to another, 
consists of thin plates of steel or brass joined end to end by means of 
lap joints rivetted together. A second arrangement consists of joining 
the ends of metal plates so as to form endless bands for the purpose 
above described, by turning a portion of the plates at the ends round 
two cylindrical pieces of iron or steel, these pieces being connected at 
each end by means of flat springs bent in a semicircular form; the 
tension of these springs determines the strength of the endless belt, 
aud renders the same elastic. 


DYEING OF FURS, 


ISABELLA LARBALESTIER, of Noble-street, Falcon-square, London, 
furrier, for “ improvements in making certain skins resemble the sable 
Jer?’ —Granted February 26; Enrolled July 27, 1844. 


This invention consists in applying to the surface of the skins called 
“ Hampaster,” a colouriug composition to give them the Appearance 
of suble fur, The process pursued is as follows, although the patentee 
has given the proportions of the different materials that she uses, 
she does not confine herself thereto, so long as the character of the 
composition be retained. The skins being previously dressed, are 
first to be covered over with a “killing” or slacked lime, made in the 
proportion of one pound of lime to a gallon of water; this “killing” 
is to be put on the hair surface of the skin lightly with a brush, and 
allowed to remain on for twelve hours, after that it is to be thoroughly 
beaten off; it is then to have a coat of the colouring composition put 
on, made of the following materials :—3 lb. of roasted gall nuts, 4 oz. of 
salamnionia, 14 oz, of samack, 12 oz. of black antimony, 2 oz. of verdi- 
gris, 10 oz. of lettirsedge, 4 oz. of copper-dust, 10 oz. of argile, all 
to be reduced to a fine powder, and gradually mixed smoothly with 
nine gallons of water. Apply with a brush a coat of this mixture over 
the surface of the skins, and then allow them to remain for twenty- 
four hours, laying each two sklns together with their hair surfaces 
touching each other ; care being taken that they do not become heated. 
After remaining twenty-four hours, the skins are to be well beaten, 
and the process repeated until the skins are made the colour required. 
They have then to be cleaned, by putting them into a closed cylinder 
with sand and mahogany sawdust, and giving a rotatory motion to it 
for about two hours, taking care that the temperature is not less than 
blood heat; after this process of cleaning, the skins will then be in a 
fit state for the market. 


REFRIGERATOR. 


THomas MASTERMAN, of the Dolphin Brewery, Broad-street, Rat- 
cliff, in the county of Middlesex, common brewer, for “a certain 
method cr mechanism for the speedy cooling of liquids, being within 
certain degrees of temperature; and which method or mechanism he 
lerms a refrigerator.’—Granted February 24; Eorolled April 1844.— 
Reported ia the ‘London Journal.’ 


An elevation, partly in section 
of the improved refrigerator, is 
shown in the annexed figure, a, 
is a cast iron cylinder, termed the 
“cistern; it is 18 inches deep, 
with a flange at its lower end, and 
a short lateral flanged pipe d, of 24 
inches bore. 6, is acast iron cy- 
linder, called the “cases” it is 12 
feet deep, with a flange at each 
end, and two short lateral pieces 
€ jı of 25 inches bore; and just 
above the lower flange, there is a 
flanged arm-hole g, of 6 inches 
diameter, closed perfectly water- 
tight by a door, when repairs are 
not going on. c, is another cast 
iron cylinder, termed the “ re- 
ceiver ;” it is 4 inches deep, with 
a flange at each end, and two short 
lateral pipes A, ¿į of 23 inches bore : 
the inner diameter of the cistern, 
case, and receiver, is 134 inches, 
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Between the flange of the cistern and the upper flange of the case, 
and between the lower flange of the case and the upper flange of the 
receiver, a circular plate of gun-metal, one inch thick, is interposed ; 
and in each plate 169 holes are drilled. The tops of the holes in the 
upper plate are countersunk, to receive the conical heads of a series 
of brass tubes, which pass through the two plates, An enlarged view 
of one of the tubes is represented at fig. 2; they are 12 ft. 3in. long, 
with a bore of žin, and as thin as a due regard to proper strength will 
admit. On the lower end of each tube, a brass collar, one inch long, 
is soldered, having a serew-thread on its exterior, for the reception 
of a circular brass nut j, over which a leather washer is placed, when 
the tubes are inserted throngh the holes in the plates, with their coni- 
cal heads resting in the countersunk holes: and then, by serewing up 
the nuts, the tubes are held firmly in their places: the joints are made 
water-tight by the application of a composition of white and red lead. 
The receiver c, has a cast iron bottom, with a brass cock &, for draw- 
ing off that part of the cooled liqnid which remains in the refrigerator 
alter the operation is concluded, and also for drawing off the water 
afterwards run into the cistern to cleanse the tubes and receiver. 

The parts J, m, n, correspond with the parts a, b, c, excepting that 
the cistern /, has iwo lateral pipes, instead of one, and the receiver n, 
only one lateral pipe ^ instead of two. These parts are connected to- 
gether by a pive o, 2} inches in bore, with suitable horizontal branches, 
at the intersections of which a cock p, is placed, as shown in section 
at fig. 1. One of the pipes of the cistern /, is connected by a pipe q, 
23 inches in bore, with the pipe 2, of the receiver c; the remaining 
pipe of the cistern /, and the pipe d, of the cistern a, are attached to 
the feeding-pipes of the liquid to each cistern. The pipes ¢, of the 
receivers, are furnished with cocks, tu regulate the flow of hquid 
throngh the tubes, so that it may be discharged from the receiver at 
the required temperature, which cin be ascertained by inserting the 
bulb of a thermometer through a hole, drilled for that purpose, in 
each of the discharging pipes 7, between the receiver and the cock. 

When the liquid to be cooled is contained in a shallow cvoler, com- 
monty used in breweries aud distilleries, the refrigerator is fixed so 
that the top of its two cisterns is level with, or a few inches higher 
than, the upper edge of the side of the cooler: thus preventing the 
cisterns (which are open at the top) from overflowing. Or, where the 
liquid is contained in a vessel placed higher than the top of the cis- 
terns, then the cisterns may be prevented from overflowing by a float, 
acting, by a lever, on a cock or valve in each of their feeding- pipes: 
the discharging-pipes for the liquid remaining as before described. 
Or these discharging-pipes may be carried upwards until they reach 
just above the level of the bottom of the cisterns; and, in this case, 
the flow of liquid through the tubes can be regulated by a cock, placed 
in each of the feeding-pipes: the mode of operating will in other 
respects be the same as described below. 

The fellowing is the mode of operating, when the spigots of the 
cocks p, are turned into a suitable position for causing the water to 
flow through the cases successively :—The cocks 4, in the bottom of 
the receivers, being closed, a current of cold water is made to fluw 
through the pipe o, (entering at the bottom,) and the lower cock p, 
into the case m, until itis full; then, passing through the upper cock 
pr and descending through the pipe o, it enters the case b, and ascends 
therein until that is also filled; it then flows out through the lateral 
pipe atthe top of the case 4, into the pipe o, again, and is earned 
away, The current being thus established through both cases, and the 
feeding-pipe of the cistern /, being plugged up, the liquid to be cooled 
is caused to run in a small stream through the other feeding-pipe into 
the cistern a; it then descends throngl the tubes in the case ò, into 
the receiver c, from which it ascends through the pipe g, into the eis- 
tern J, and thence descends through the tubes in the case m, into the 
receiver z: thus the two sets of tubes and the pipe g, will be full of 
the liquid. The cuck of the feeding-pipe is then opened to its full 
extent, and the discharging cock of the receiver n, 1s opened more or 
less, throughout the operation, until the liquid is discharged through 
it at the required temperature. 

When either of the cases 4, m, with their appendages, are used 
separately, the spigot of the upper cock 7, is turned into a suitable 
pusition tor causing the water to be carried away, alter it has passed 
through one of the cases, instead of running down the pipe 0, to the 
other case ; and the pipe g, us well as the feeding-pipe of the cistern 
which is not to be used, is plugged up. 

If both cases are to be used at the same time, but for cooling diffe- 
rent liquids, the spigots of the cocks p, are turned into such a position 
as to close that part of the pipe v, which is between them, and to 
divide the current of water, entering at tlle lower end of the pipe o, 
into two parts; one part flowing into and out of the case ò, and the 

other part into and out of the case m. The pipe g, must be plugged 
up; the feeding-pipe to each cistern opened; and the discharging. 
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cock attached to each receiver must be used to discharge the liquid 
therefrom. 

The patentee states, that by means of this refrigerator the liquid 
may be cooled from any degree of temperature below its boiling point 
to nearly the temperature of the cold water employed in the process. 
Where avery large quantity of liquid is required to be cooled, it is 
preferable, instead of immoderately increasing the number and Jength 
of the tubes in each case, to connect two or more of the above-described 
refrigerators by proper feeding and discharging pipes. A cylindri- 
cal case, of an inner diameter of 12 inches, will contain 127 tubes, 
of half-an-inch bore; and where the diameter is 15 inches, the num- 
ber may be increased to 217. 


WATER PROOFING COTTONS. 


CHARLES TowNEND, of Manchester, fustian manufacturer, for “ an 
emproved process or manufacture, whereby cotton fabrics are aided and 
made repellent to water and mildew, and any unpleasant smell is pre- 
vented in such fabrics.’—Granted March 6; Enrolled May 6, 1814. 


This invention consists of making a solution for rendering “ beaver- 
teens” and other cotton fabrics repellent to water and mildew; for this 
purpose the patentee takes the following proportions for a piece of 
goods 60 yards long, 27 inches wide, and weight 40 lb. 

20 Ib. calcined British gum mixed with § gallons of cold water 
until fine and pasty. 

10 lb. of palm or white soap dissolved in § gallons of boiling water. 

Mix the two solutions together, and add one pint of logweod liquor. 

The whole is then to be boiled together, to which is to be added 
another sulution consisting of 3 tb. rock alum dissolved in one gallon 
of water, The three mixtures when added together are allowed to 
boil for a few minutes, when it is ready for use. 

In this mixture the fabric is steeped in the usual manner of stiffen- 
ing cotton fabrics. 

The patentee proposes another method, by first steeping the cloth 
in a solution of 6 lb. of sulphate of zinc dissolved in 9 gallons of water, 
and afterwards dipping the cloth in the above mixture of guin and 
soap, to which is added 4 of an ounce of pearlash instead of the alum. 


EXPOSITION DE L'INDUSTRIE FRANCAISE, 


Knowing the earnest desire of the scientific public for information, 
and the interest which attaches to French ingenuity and mechanical 
skill, we have availed ourselves of the valuable reports of M. Burat, 
C.E., to give an account of some of the most remarkable and interest- 
ing objects exhibited at the recent Exposition de I’Industrie Francaise, 
at Paris. A feature quite novel to us is the number of turbines exhi- 
bited, a class of machine, of which, we believe, no specimen exists in 
England, and of which the only description is a slight sketch by Mr. 
George Rennie, C, E., who has not, however, introduced any mention 
of it in his edition of Buchanan’s Millwork. In France, however, we 
suppose that at least a hundred must be now in operation, and they 
must undoubtedly be successful, or they would not so early have se- 
cured the patrooage of a class so prejudiced as the French millers. 
Another subject selected by us for the present occasion, is an im- 
provement on Edwards’s Expansion Slide Valve, and we shall continne 
from time to time to give an account of such other machines as may 
prove most useful or interesting to our readers. 


HYDRAULIC MACHINES. 


Not the least interesting section of the Exposition was that devoted 
to bydraulic apparatus. ‘The rapporteur, in introducing the subject, 
say, “Many people imagine that the first cost and fitting up an hy- 
draulic motor are less than those of a steam engine. What has had a 
greal influence in propagating this error has been that the establish- 
ment of hydraulic motors generally took place under such unfavour- 
able conditions, and oo such a defective system, that the first expense 
was diminished at the expense of the power of which only a third or 
fourth was utilized. When, however, we calculate, beyond the pur- 
chase of the right of waterand the adjoining ground, the construction 
of dams, head of water, mill race, aod wheel well made, we shall find 
that for an equal amount of power, the fitting up of a steam engine is 
less expensive. The advantage, however, of hydraulic motors 1s, that 
though the cost of establishment may be considerable, the cost of 
maintenance is next to nothing, and the charge only the interest of the 
money laid out.” It is calculated that the amount of water power 
utilized in the factories of France is equal to 20,000 h. p., though 
from the bad construction of the machinery it is supposed to be un- 
der estimated, and that the real power of the water is at least double. 


———— 
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Many endeavours have been made by men of science to improve 
this state of affairs, and latterly, a great deal of attention has been 
directed to the turbine. Under the general name of turbine are in- 
cluded water wheels formed on very different principles, and which 
have nothing in common but the property of all turning on vertical 
shafts. M. Burdini, Mining Engineer, first imagined and made known, 
under the name of turbine, machines which received the water in the 
upper part of a vertical cylinder or drum, and eject it from the lower 
part; the water is guided by vertical channels in the rim of the drum, 
which must have a height equal to half the entire height of the avail- 
able fall of water. , 

M. Fourneyron has occupied himself a good deal with turbines, and 
the model of one erected it the Mills of St. Maur, near Paris, was ex- 
hibited. In Fourneyron’s turbine the drum is always made rather 
narrow. The water glances obliquely in horizontal jets on the whole 
contour of an internal vertical cylinder, and penetrates in every direc- 
tion the compartments of the wheel, which in turning just touches this 
external cylinder, and follows by passing the curved buckets or cham- 
bers inclused in the horizontal bases, and escapes horizontally from 
the external rim of the drum. 

The construction of turbines suggests the most complicated pro- 
blems of lydeaulics, and theory has not yet afforded the means of solv- 
ing them & priori, practice alune gives any solution at present. The 
greatest difficulties in the turbine are in the details of execution. The 
water to produce the maximum effect must enter without shock, and 
leave without velocity. M. Fourneyron has constructed several tur- 
bines, but he has not made known the proportions whicli he gives to 
them. From the experiments of M. Savoery, it was established that 
even with falls so slight as one foot, up to 3, 10, 15 and 25 feet, the 
disposable work transmitted by the turbine reached from 7 to 8-tenths 
of the motive power. 

Turbines, of all hydraulic wheels, are those which under the smallest 
volume of water utilize the greatest quantity. The water which proe 
pels them does not press on the axis. The high and variable speed 
which can be given to them, withont sacrifice of power, allows the 
abandonment, in many factories, of a quantity of mill-work and heavy 
spindles, lor the purpose of accelerating the movements. Another 
property of the turbine, and perhaps the most important, is that of 
working when it is completely immerged in the stream a fraction of 
the absolute power at least as great as when working above. This 
allows, at all times, the whole fall of a stream to be turned to account. 
From this property, M. Arago has conceived the plan of establishing 
a complete system of turbines on the Seine, in order to provide for the 
supply of water to Paris. 

M. Fontaine Baron has sent to the Exposition a turbine of IS h. pe 
which much resembles that of M. Fonrneyron, though differing in some 
details, and particularly in the direction given to the chambers or 
buckets. M. Fontaine, who lives at Chartres, has already constructed 
thirty or forty in that part of France, where the corn trade is a prin- 
cipal one. M. Taffe has frequently applied a register to M., Fontaine’s 
machine, and certified the useful effect to be 79 per cent. 


Kecuiin’s TURBINE. 


M. A. Keechlin also exhibited a turbine patented by him, the con- 
struction of which consists of two hollow conical centres surrounded 
with helical blades a and d, the upper one d, is fixed and serves as a 
guide for the flow of water on to the blades of the lower one a, called 
the turbine ; by the force of the current, the water causes the turbine 
to revolve, and wit it the vertical shaft on which it is keyed and the 
bevelled wheels above. Both the fixed and moveables turbine are 
placed within the mouth of a tube, the orifice of which is contracted in 
such a manner as to allow the proper quantity of water to pass through, 
that is due to the velocity arising from the difference of two levels of 
water above and below the turbine. The advantages of Keechlin’s 
turbine are, that the turbine may be placed at any point taken in the 
height of the fall according to circumstances, the inferior column may 
be prolonged at will. Also, the action of the water acts simultaneously 
by the pressure of the inferior column, and from this combination the 
inventor has called his machine the double-acting turbine. This system 
of construction offers advantages which will be appreciated by those 
who are aware of the great expense of millwork for foundations. 

It is sufficient for these turbines to place below the surface of the 
lower level the conduit for conveying the descending current, with a re- 
gulating sluice at the end, and to fix the stay block which receives the 
arbour or point of the shaft in the interior af the tube at the most con- 
venient height, taken between the surfaces of the two levels. In this 
manner, it is always easy instantaneously to run the wheel dry, and 
so keep it underhand. The turbine is also provided with a sluice 
for its supply, and when it is required to be put m motion it is opened 
to give passage to the water, and the receiver is first allowed to be 
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filled completely up to above the turbine, when the discliarge sluice is 
opened and the water allowed to flow out in quantity and relation to 
that of supply, sv that the column within the receiver is always kept 
to one level. 

Reference to the Engravings, Plate XIL. 

Fig. 1, vertical section of the turbine through A B of fig. 2. 

Fig. 2, transverse elevation taken through C D of fig. 1. 

Fig. 3, horizontal section through E F af tig. 1. 

The same letters are used for the same parts in each of the three 
figures. 

a, water wheel called the turbine; b, shalt of the turbine ; c, block 
or step supporting the axis b; d, guide or fired turbine, supplied with 
helical curves which serve to give to the fluid vein the desired direc- 
tion; €, case of the turbine; J, upper channel; g, lower channel; A, 
sluice of the canal f, to regulate the flow to the turbine; 7, sluice of 
the canal g; 4, floats 2, upper collar of the shaft b; m, support of the 
collar 2; v, bevel wheels and shaft of transmission, supported by an- 
other collar, which like the former is secured to the support, m. 

Fig. I represents the water of the upper channel /, in communica- 
tion with the lower channel g, passing through the guide d, the tur- 
bine a, and the case e, which may properly be called the channel of 
junction. It is by passing through the turbine a, that the water im- 
presses on itarotary movement in the direction indicated by the 
arrow @’, fig. 3, a direction which would be inverse if the guides as 
well as the vanes of the turbine were inclined in the opposite direction | 


Passot’s TURBINE. 


M. Passot also exhibited one of his turbines (see figs. 4, 5 and 6, 
Plate XIIMI.), the construction of which is founded upon using reacting 
wheels, and produced by the effect of centrifugal force. ‘They are 
composed of cylindrical vessels fixed to vertical arbours, and supplied 
at the circumference with orifices intended for the introduction or 
ejection of the water. The modification which M. Passot has intro- 
duced into the old reacting wheels, and which he claims as his inven 
tion, consists of having suppressed or got rid of the internal partitions 
and reduced the old wheels to their only true essential elements—a 
motive cylinder to contain the motive fluid, with surfaces to receive 
its action, and corresponding orifices for discharge. The surfaces 
and the orifices are exactly included between two concentric circum- 
ferences, that is to say, that he carefully retrenches all other surface 
or projection capable of impressing the water with the angular move- 
ment of the wheel before having reached the parts destined to receive 
its action, as well as the orifices of discharge. “I form the new 
wheel.” says M. Passot, “simply by placing either in the interior or 
exterior of a cylindrical drum, according as I want the pressure of 
the fluid to be exerted on the interior or exterior, curved vanes in tie 
are of a circle, such as a, b, c, d, figs. ] and 2, then I make orifices of 
discharge, by removing from these vanes and from the cylinder the 
part in form of a wedge a, b, d, and the motion is effected by vittue of 
the pressure on the faces ¢ d, c’ d', c” d” 


Fig. 1. 


Fig. 2. 


“While the machine is very simple, its properties are very re- 
markable. When the wheel turns without load or work nnder a given 
difference of level or fall, its vanes take exactly the theoretical velo- 
city due to the fall. It is no longer the same when in any manner the 
form of the new wheel is altered so as to approach those formerly 
known; all partitions, projections, and asperities which are either within 
or without two concentric circumferences, considerably diminish the 
theoretic velocity of rotation due to the fall, on account of the con- 
tinual shock of these bodies in motion against the water in repose. 
Then it is not surprising if the useful eflect of reacting wheels when 
experimented upon has never risen above 50 per cent, that is to say, 
abont the rate of breast wheels of the usual varieties, 

“The expenditure of water in fig. 2, with the internal action is 
sensibly independent of the greater or less reaction of the wheel. In 
fig. 1, with external action this cannot take place on account of the 
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counter pressure arising from the formation of an eddy in the interior; 
but this counter pressure is however much less than might be sup- 
posed. Ihave demonstrated that when a fluid forms an eddy in the 
interior of a cylinder, the effects of the centrifugal force show them- 
selves differently according to the different inclinations of the projec- 
tions or orifices made on the circumference. 

‘In No. 1 the orifices are disposed in the direction in which the cen- 
trifugal force can least influence the expenditure of water. Thus the 
coefficient of theoretical expenditure due to the work, during the ex- 
periments on the turbine, which I constructed at Bourges, has been 
found very little different from that which agrees with the openings 
of ordinary sluices disposed so as to avoid contraction on three of the 
sides. The wheel which turned in work, with about half the velocity 
due to the fall, and the coefficient was 0°70 te 0°79.” 

Explanation of the engravings of Passot’s turbine, a, b, c, fig. 5, 
plan of the wheel. A, B, C, fixed base of cast iron. M, N, cover act- 
ing as a sluice to regulate the expenditure of water. P,Q block of 
woad carrying the step of the arbour or shaft. E, V, male and female 
screw serving to regulate the cover by means of the rod T, 4 passing 
through the hallow shaft. L, 4 lever to raise the whole motive system 
by means of the pivot. 


M. Poncelet adopting an arrangement the reverse of that of M. 
Fourneyron, has proposed a system of turbines of the nature of the 
horizontal wheels used in the centre and south of France. The water 
enters by a spout placed on the outside, stretches the vanes, and is 
discharged by two openings made towards the centre. M. Cardelhac 
has constructed at Toulouse turbines on this plan, and Messrs. Mellet 
and Sarrus, of Lodeve, have exhibited one with the same arrangement. 
The principal part of their turbines consists in a case of particular 
form, provided with three openings, of which one is for the water to 
enter, and the two others to allow it to escape after its action on the 
whecl. In consequence of the spiral form of this casing, the water 
arrives on the wheel placed in the interior without any shock, and 
with a velocity due to half the height of the fall. Each of these veins 
or streams of water acts at the same distance from the axis, as if it 
werc isolated and independent of the other ; its velocity is transformed 
into pressure by insensible degrees, and without any loss of power. 
Messrs. Mellet and Sarrus have already put up several of these tur- 
bines in the South of France with good results. They come cheap, 
one for an ordinary grist mill costs 40/., one of 12 or 20 horse power, 
well finished, and of good material, 1202. 

There was at the exposition another hydraulic machine, which the 
maker, M. de Lamelere; calls a piston wheel. This machine receives 
water like a breast wheel. The water brought by means of a plung- 
ing fan, falls inte a bucket, where it stretches a wooden valve, fitted 
with leather. It passes through this valve, which is followed by a 
second also. These successive valves turn horizontal shafts, which 
then give movement tn the factory. 


STEAM ENGINES. 


It is noticed that the specimens of steam engines exhibited were 
more remarkable for variations of form thau for novelty of principle. 
We shall proceed to describe them in their natural order, considering 
first the furnaces. 


Heating Apparatus. 


M. Arnoux exhibited a furnace for burning the poor coals of the 
north of France, using a jet of steam of four atmospheres forced 
through a hole abautan &th of an inch in diameter into a passage about 
two or three inches in diameter, so as to increase the draft in the 
engine chimney. In the steamers on the Upper Seine M. Cochot has 
greatly increased the draft of the boiler, and consequently the produc- 
tion of steam io a given time, by means of jets in the chimnies. 

M. Wissoe, C. E., exhibited a hollow bar grating, having, more- 
over, a double hottam so disposed as to send ioto the interior of the 
fireplace all the heat which otherwise would be lost in the ash-pit. 
Messrs. Galy-Cazalat, Martres, and Montaigut, also exhibited eco- 
nomic gratings, which have been a good deal employed. 

M. Sorel exhibited, under the name of slide grate, a contrivance 
adapted to the fireplaces of boilers, in order to cleanse them instanta- 
neously. This isa kind of iron harrow, which with straight teeth 
cleanses the grates underneath, To obtain forward, backward, and 
side movements the apparatus is suspended by means of a lever, and 
can be moved in any direction. The Minister of Marine has directed 
this to be tried in the navy. 


Boilers and Safety Valves. 
M. Durenne exhibited a bighly finished locomotive boiler. 
A number of safety valves were exhibited to prevent explosions in 
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steam engines. They were generally floating ones, to indicate the 
quantity of water in the boiler. 


M. Bourdon exhibited a water level indicator, of various forms, with 
an alarm whistle, one of them is shown in the annexed engraving; it 
consists of a small column mounted on the top of the boiler with a flat 
circular box of cast iroo. Inthe interior is a lever, to the extremity 
of which is hoaked a wire suspending a float, the other end of this 
lever is adjusted on a steel spindle, with an index fixed on it exter- 
nally corresponding with the lever, pointing to a graduated are to in- 
dicate the level of the water within the boiler; on the top of the 
coluinn is an alarum whistle to notify when the water has became too 
low for safety. Three indicators of this kind are applied on the great 
boilers of the steam engine at Marly. 

Messrs. Destigny and Langlois exhibited a clock work governor, 
which also gives the alarm in case of danger by ringing a bell. M. 
Bernard, of Rouen, had a similar one. 

A great number of the usual knick knacks in the way of safety 
valves were exhibited. 


Self-regulating Expansion Slide Valve. 


M. Farcot has improved the self-regulating cxpansion slide valve 
of Mr. H. H. Edwards (given in our Journal, Vol. VI. p. 49). The 
principal improvement consists chiefly in using two slides instead 
of one. This is a description of the plan. The principal means of 
distribution is the slide valve A, (fig. 6, plate XIII.) on which are 
placed two slide plates dd, pierced witb several openings correspond- 
ing with other openings made in the back of the valve and communi- 
cating with the chambers b b. When the openings of the slide plates 
are put opposite to the openings in the back of the valve the steam 
enters the steam passages b b, and can reach the passages o 0, which 
open into the piston when they are uncovered by the alternate mave- 
ment of the slide valve A. The slide plates dd, are carried along with 
the valve, so long as they are not stopped, either by the guide rods f f 
which touch the extremity of the steam chamber 4, or by the brackets 
i i, when they meet the tappet c. The length of the guide rods f f, is 
calculated so as to place the openings in the slide plates opposite tbose 
in the valve, each time that the latter, in its alternate movement 
arrives at the end of its course, The tappet ¢, fig. 7, is a double cam 
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which, according to its angular position, catches sooner or later the 
brackets 7 7, and consequently intercepts sooner or later the communi- 
cation of the steam passages b b with the steam chest and also with 
the steam cylinder. It is therefore by varying the position of the 
double cam that the duration of the expansion is varied. In order 
that the lengths of introduction may be equal on each side of the 
piston, independently of the obliquity of the cams which transmit its 
motion, the curves of the two sides of the double cam are not alike, 
they are made expressly for each side of the piston. When the 
steam piston is ready to begin its stroke, the valve is at five-tenths or 
half of its course, and can no longer continue to carry one of the 
brackets ¢ ¢, of the slide plate dd, towards the double cam e, than 
during the latter five-tenths of the stroke, which correspond with the 
first five-tenths of the stroke of the steam piston. 

If then the openings of the steam passages b b are not closed at five- 
tenths of the stroke of the piston, the steam will enter the whole time, 
and the pistov will move without expansion. It is only then in five- 
tenths, that by means of the slide valve represented in fig. 9, that the 
expansion can be varied. This latitude is quite enough for the greater 
pa eer of engines when they are required to be worked to economize 
uel. 

To vary the expansion during the whole course of the stroke of the 
piston, it must be also during the whole course of the stroke of the 
piston that the brackets 7 ¢ move towards the double cam c, and con- 
sequently the slide valve which carries them. This effect is produced 
by the arrangement fig. 8, where the expansion is made by two slide 
valves. The slide valve A’ begins its stroke at the same time as the 
piston, by means of an eccentric placed at right angles to the eccen- 
tric which regulates the first slide valve A, as the slide valve of fig. 6. 

The arms of the double cam c are so formed as to produce equal 
introductions on each side of the piston. The two slide plates and the 
‘two slide covers with several openings easily allow the steam to pass, 
which can thus reach the piston at a pressure very near that of gene- 
ration. They rapidly intercept the passage at the moment when the 
expansion is required tobegin. They allow the expansion to be varied 
by hand or by the governor during the progress of the engine. The 
lengths of introduction which they procure are at will equal on each 
side of the piston, or unequal, if regard is had to the surface lost by 
the piston rod. In fine, by means of the superimposed slide valves, 
fig. 7, the two slide plates or the two slide covers can introduce from 
0 to 19—20, and if more rapid closings are required than those given 
a the circular eccentric, it is obtained by means of eccentrics with 
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Circular Expansion Valve. 


Messrs. Cai] and Derosne exhibited a circular steam valve which 
permits the expansion to be varied in such a manner as to regulate 
the expenditure of steam proportionally to tle resistance. The fol- 
lowing are the details in reference to the engraving Plate XIII. 

Fig. 10, vertical section of part of the cylinder aod of the circular 
valve. a, disc of the valve to regulate the entrance of the steam into 
the cylinder; b, valve; c, vertical rod for turning the valve; d, valve 
seat; e, valve box or case; f, passage to top of the cylinder; g, pas- 
sage to the bottom of cylinder; /, eduction pipe; j, steam orifice, and 
k, eduction orifice, both communicating with the passages f and g; J, 
small axis, having on the lower part a pinion working into a toothed 
quadrant on the top of dise. 

Fig. 11, plan of valve bux taken above A B, showing a racket wheel 
graduated and fitted on to the top of pinion axis 2. 

Fig. 12, section of valve and box taken through A B. m m, steam 
orifices in the disc communicating with similar orifices in the seat; 0, 
steam pipe. 

Fig. 13, view of the valve seat. pp’, steam orifices communicating 
with the passages f and g, and the same size as m m. 

Fig. 14, horizontal seetion of the valve through C D; and fig. 15, 
through E F. 

Fig. 16, view above the valve; and fig. 17, view below the valve. 


MINERALS.—-MINERAL SUBSTANCES OTHER THAN METALS. 


BuiLpine Stones.—France has a great variety of mineral produc- 
tions, which are variously applied in building. Sometimes it is the 
dark and dull freestone (grès) of St. Etienne, sometimes the freestone 
of the Vosges, employed in the rebuilding of Strasburg Cathedral, 
which takes a deep and delicate sinking and retains its arris. This 
doubtless influenced the elaborate style of sculpture which has been 
employed upon it. The limestones of the secondary and tertiary 
formations are also employed. Of the former, are those employed in 
building Besancon, Nancy, Luneville, Metz, Dijon, Bourges, Poitiers 
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Niort, Rochelle, Bayeux, and Caen, which latter qnarries long supplied 
England, as they do many countries. The monnmenis uf Ronen, 
Antwerp, &c., are of Caen stone. Chalk, which is easily worked and 
hardens on exposure to the air, has been successfully used at Orleans, 
Angers, Tours, Saumur, and Angouléme. ‘The limestones of the ter- 
tiary formations, soft enough to be easily wrought, and yet having 
sufficient resistance for monumental purposes, has contributed to the 
architectural beanty of Paris, Bordeaux, and Marseilles, three of the 
greatest cities in France. Plaster stone, or gypsum, is found abun- 
dantly. The north of France is supplied from the Paris quarries, the 
south mainly from the deposits of the Saone and Loire, the Puy de 
Dôme, Cote d'Or, aad the neighbourhood of Aix and Carcassone. lt 
is used for building purposes and for mannore. Lime is everywhere 
abundant; some of the argillaceous strata near the plane of separation 
of the formations are particularly well adapted for hydranlic cements. 
The most famous are those of Pouilly, Metz, the Nivernais, &c. Brick 
clay is chiefly turned to account in the northern departments. 

The volcanic lava of Auvergne furnishes flagstones, the use of which 
has; however, been abandoned for the footpaths of Paris, on account 
of their want of strength and homogeneity, and of their consequently 
irregular wear. 

Granite is nsed for paving and for monuments. The Cherbourg 
granite is used for curbstones and footpaths. The gray granite blocks 
of Laber in Brittany have been employed in the pedestal of the Luxor 
obelisk, as the porphyroid granite of Corsica has in the surbase of the 
Vendôme column. 

Although numerons marble quarries are found in France the diffi- 
culty of carriage much restricts their use. The northern quarries of 
Avesnes supply marbles for the fronts of shops and chimney pieces. 
The richest and most varied are those of the Pyrenees, used in the 
Bourse, the Chamber of Deputies, Treasury or Hotel of Finance, 
Madeleine, the Hotel of the Quai D’Orsay, &c. 

Slates are supplied from two quarters, the quarries of Angers, 
(Maine and Loire,) and those of Fumay, (Ardennes). The former, 
worked to nearly a hundred yards in depth, supply slates of superior 
quality, as well with regard to their uniform schistose character as 
their fine and unchangeable texture. The value quarried annually is 
calculated at abont £80,000. 

Firestones are obtained from the Loir and Cher; millstones frum 
la Ferté-sous-Gouarre ; grindstones from the Dordogne, the Vosges, 
and the Marne. 

Suitable pottery clays are to be found in many places, at Creil, 
Monterean, Sarguemines, where the pottery manufacture is carried on. 
The neighbourhood of Limoges affurds kaolin or porcelain earth. 

The pyritons clays of the Soissonnais supply alum, copperas, and a 
residuum for manure. 

Bitumen mines are now in considerable demand. 

The Paris basin bas many resources. It includes among them 
building limestone and hard gypsum, fine and hard stone fur facades, 
millstones, slabs, flagstones, quartzose sand fur glasshonses, brickclay 
(Auteuil, Vaavres, &c.), pottery clay (Montereau, Creil), Sc. 

The value of building materials wrought in France annually is esti- 
mated approximately at £2,400,000, of this amount £1,600,000 or 
£2,000,0000 is the regular produce of quarries in constant work. 
These quarries are 15,000 in number, employing 70,000 men. Of 
course the quarries most worked are those around the chief towns and 
most populous departments. Thus at the bead of the list figure the 
department of the Seine and those around it, the Seine and Oise, 
Seine and Marne, &c.; then the department of the Gironde, supplying 
Bordeaux; that of Calvados, which includes the limestones of Caen 
aud the granites of Cherbourg; the North, which supplies common 
marbles ; the Puy de Déme, volcanic lava, &c. 

The number of mineral substances exhibited at the exposition was 
rare, and those principally worked up for ornament. 

MarBies.—France is very rich in marbles. The Romans availed 
themselves of this stone in their monuments at Nimes, Aix, Arles, 
Orange, Vienne, &c. During the middle ages the quarries were aban- 
doned, and recourse was had to Spain, Italy, and the East. Charle- 
magne, Francis l. Henry IV., and Lewis XIV., brought into work a 
part of the strata exploited by the Romans. To the internal decora- 
tions of the Louvre and the Tuileries Lewis XIV. greatly availed him- 
self of French marbles. Again neglected, these quarries have in the 
present century resumed their uperations, and more than sixty depart- 
ments are reckoned up in which are found marbles, varied in colour 
and beauty, and suitable for all purposes except statuary. This is 
the only kind wanting. The French sculptors have tried indigenous 
marbles, but have been obliged to abandon them for those of Carrara 
and Seravezza. Some ancient statues, however, were made of French 
marble, as the Venus of Arles, recovered from the Rhone without in- 
jury, after a submersion of fifteen hundred years, The marble of St. 
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Beat, on the banks of the Garome is the best marble used in French 
sculpture, but it is objected to as being of a dirty white, particularly 
subject to deterioration on exposure to the external air, and it can 
only be used, therefore, for decorations in rooms.* 

The principal deposits of marble now wrought are those of the 
High and Low Pyrenees, the High Garonne, the Arriége, the Aude, 
the Hérault, the Vosges, and Straits of Calais. M. Géruzet, of Bag- 
néres de Bigorre (High Pyrenees), sent the most beautiful and varied 
marbles this year. The marbles of Aspan, the stalactite marbles, and 
the campanamarante marbles were those most admired. M. Géruzet 
has set up on the Adour a marble work, which has 150 saws constantly 
at work, besides 10 rongh saws for cutting out the blocks, 7 lathes, 1 
circular saw, a straight moulding frame, 4 machines for making flat 
slabs, and J machine which makes twelve rosettes at the same time. 
M. Géruzet has obtained all the prizes usually awarded and the Legion 
of Honour. M. Fraisse, of Perpignan, exhibited various marbles, in- 
cluding white marble very near statuary, and white saccharoid mar- 
bles, inlaid with sky blue, veined, yellow, grey, dark brown, and breccia 
of all colours. A saw mill, moved by water, has been set up by him. 
M. Philippot, of Perpignan, had works in breccia and dark cherry 
(Griotte) marble of beautiful colour. Messrs. Tarride and Layerle- 
Capel of Tovlouse sent grand antique marble, and Messrs. Belhomme 
and Ducos of Toulouse statuary marble. Among the marbles of M. 
Fournier de St. Amand of Villeneuve-sur-Lot were a table and vase in 
white marble, and a chimney piece of dark cherry marble, and another 
in Iumacelle marble, alt worked by the convicts in the county jail. M. 
Elie Corbier of Anduze (Gard) had some black marbles, as had M. 
Bernard of Grenoble, and M. Perruncel of Mure (Isère). M. Henry of 
Laval (Mayenne) had black and veined marbles. Tbis proprietor has, 
on the Mayenne, a factory where 230 blades are at work. Messrs. 
Landeau, Noyers & Co. of Sablé (Sarthe) had compact black and 
veined marbles, wrought by new machinery of their own invention. 
M. Sappey of Vizille, Isère, sent some white marble tables, and M. 
Lemesle rough blocks of alabaster. The quantity of marble imported 
into France is 6,000 tons, valued at £20,000, and coming principally 
from Tuscany being white statuary marble, and from Belgium being a 
madreporic grey and white marble, known as St. Anne marble, and 
used for furniture, slabs in coffee houses, &c. The value of French 
marble exported is £6,000. 

LITHOGRAPHIC Svones.—M. de Lasteyrie was the first to introduce 
lithography into France from Bavaria, wheuce also the stone was first 
exclusively obtained. The Société d’ Encouragement, influenced by 
the increasing use of this article, offered a prize for the discovery of 
lithographic stone in France, and in 182] it was given for the quarry 
found at Bellay in the Ain. In 1833 the supply being insufficient, the 
Society offered a fresh prize. Tbree ycars after several competitors 
presented themselves for the quarries of Chateaurouxs, Tanlay (Yonne) 
and the Ain. In [837 the prize was awarded to the Chateauroux 
stones, of which the supply was covsiderable, and the price 30 per 
cent. below that of the Bavarian, and the quality much superior. 
Stones from Svlenhofen, near Pappenheim, in Bavaria, are still import- 
ed, beiog preferred as trce from spots, cracks and other defects often 
found in those of French origin. Two hundred tons of these stones 
ure imported annually. Messrs. Auguste and Paul Dupont of Cha- 
teauroux, were at the head of the exhibitors this year. They have 
set up a factory of 50 horse power. Several proprietors of the de- 
partment of the Gard sent for the first time. 

SLaTES.—Anjou supplies some of the best roofing slate to the annual 
value of £80,000, also Britanny, the Ardennes, Corrèze, Lower Seine 
and Danphiny. Those of Angers are considered the best, because 
they are very fine, very hard, little acted on by the air, and are in thin 
and light layers. The Rimogne Slate Company (Ardennes) employs 
a steam engine, three hydraulic machines, and 300 workmen, and pro- 
duces annually 27 millions of slates. The slates are worked by M. 
Moreau’s machine. 

MILLSTONES.—The best millstones are from the silicious beds around 
La Ferté-sous-Jouarre in the Seine and Oise. Their reputation is so 
great that the English and Americo-English send agents every year 
to La Ferté to purchase. The adoption of the English mode of grind- 
ing corn has much modified the exploitations of millstones. M. 
Gueuvin, Bouchin and Co. are large manufacturers—they employ 
between 400 and 500 men, and produce annually 700 millstones, and 
about 100,000 pieces of stone for making millstones. Their stones 
are wrought by machinery. Naylies and Co. supply French millstones, 
English millstones, and smalt millstones. Several machines for the 

manufacture of millstones and their puttiog up were in the Exposition. 

Here may be mentioned the manufacture of agate burnishers, po- 
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1 For an explanation of marbles see the Dictionary of Marbles given in this Journal, 
vol. ti. pe 452, 
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lishers, Xc., for the nse of gilders, binders, &c. 

formerly derived derived from Germany. 
Artificial millstones of silex and flat emery stones for cutlers, po- 

lishers, &c., were exhibited by Messrs. Perrot and Malec, of Paris. 


These articles were 


A COMPENSATING PENDULUM. 


At a meeting of the Société Philomatique, M. Egger, Professor of 
Greek Literature in the Faculty of Arts, communicated a method of 
constructing compensating peeduiums, in which the two metals em- 
ployed are connected by joints, and which have, in consequence, the 
advautage of being cntirely free from all want of homogeneousness, 
arising from soldering. This method is founded upon the following 
principle :—Let a, be the hypoteneuse of a right angled triangle, and 
b, one of the sides adjacent to the right angle. If these two lines are 
represented materially by metallic rods of different kinds, the third 
side /, will retain a constant length, provided the lengths of a and b, 
and their respective coefficients ô, and ôt, satisfy the following cundi- 
tions :— 

€ — b =e (14 8) E +8), 
whence, in neglecting the very small fractions of the second order, 
a E E bi: Vi i V/s 

If, for example, the hypotenuse a, is of iron, and the side 0, of 

brass, we shall have ôt ; 8 1: 19 : 12, very nearly, whence 
G2 A E ATID 28 8S ah E Ey 

Thus we shall obtain a sufficiently perfect com- 
pensation by a hypotenuse of iron = 5, and one side 
of brass = 4, whence it follows that the other side 
will be represented by 3, which we will assume as 
the height. á 

Nothing is more easy to construct tian this figure ; 
, it is the celebrated triangle with which Pythagoras 
discovered the proposition of the square of the hy- 
potenuse. 

To apply it, suppose we place together four tri- 
angles, so as tu form a lozenge, of which the sides 
are iron, and = 5, while one diagonal of brass =S : 
the second diagonal, (the matter of which is of no 
importance,) will = 6, whatever muy be the tempe- 
rature. Now letus imagine a scries of these lozenges 
arranged together firmly, one above the other in the 
same vertical plane; and to this effect, suppose iron 
bars the length of each = 5, first united two by two, 
in the form of a cross, and joined by their middles, 
then let the different couples be united and joined 
together by their ends, so that all the centres shall be 
in the same vertical line; and let the adjoining 
couples be separated from each other by horizontal 

brass bars each = 4. The total height of this 
system will remain constant, and equal to 3, multiplied by tbe num- 
ber of lozenges : this height will be the leugth of the pendulum.— 
LD’ Institut. 


An Analysis of Gothic Architecture. By RAPHAEL and J. ARTHUR 
BRANDON, Architects. London: Richardson. Parts 1 and 2. 


The object of the Messrs. Brandon in this attempt is to present a 
really practical work to the profession, composed of examples of good 
authority, illustrated by original designs from actual measurements. 
It is intended at the same time to be comprehensive and cheap, and 
will include about 120 plates, which from what we have already seen, 
will contain upwards of six hundred subjects and details. It is to 
comprise windows, doorways, porches, buttresses, pinnacles, parapets, 
gables, piers, arches, capitals, bases and church furniture. In every 
case the details are amply and copiously given, the centres ot the 
tracery, and a scale. We observe that in the numbers before us, 
which include many examples in the Norman, decorated and perpen- 
dicular styles, that instead of being confined to cathedrals and colle- 
giate churches, advantage has been taken of the parish churches in the 
country, often little known and perhaps not generally accessible, but 
which frequently afford valuable lessons. Thus in the ten plates, we 
find the names of tbe churches of Orpington, Sutton at Hone, and 
Northfeet, in Kent, Chesham Bois, aud Chenies, Bucks, St. Alban’s 
Abbey, St. Michael’s, Herts; Waltham Abbey, Essex; Basingstoke 
and King’s Worthy and Nateley, Hampshire. In each case we find 
plans and ample sections of the moutdings, and generally every in- 
formation which cau be useful or acceptable to the practical architect 
or enlightened amuteur. 
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THE NEW PALACE AT WESTMINSTER. 


Mr. Barry's Report respecting the Localities in the New Houses of Parlia- 
ment which may be adapted for the reception of Works in Sculpture. 

ln the Report which 1 made to the Commission in February 1843, (See 
Journal, Vol. VI. 1843, p. 173,) 1 made mention of alt those portions of the 
interior of the New Palace where, in my judgment, painting and sculpture 
could, with propriety and effect, be united with the architecture of the hnild- 
ing; and, having reconsidered the subject, I am still of opinion that the 
union of the three sister arts could not be satisfactorily carried to a greater 
extent within the building than 1 then cxpressed. 1 may, however, mention 
that, in addition to the statnes of royal and military personages, which 1 re- 
commended to be placed in the niches forming part of the architectural de- 
coration of the several halls, those of eminent men of this country who have 
at various periods distinguished themselves in the advancement of art, 
science, and literature, but whose services bave not hitherto been specially 
recorded by any public acknowledgment, might form part of the series, 

The following is an enumeration of the niches provided for such purposes 
in the several parts of the building :—In Westminster llall, 12; in the Vic- 
toria Gallery, 106; in the Queen’s Porch, 4; in the louse of Lords, 18; in 
St. Stephen’s Hall, 12; in the Central Hall, 68; making altogether 220 
niches, averaging seven fect inheight. Those in the Victoria Gallery, Queen’s 
Porch, and llouse of Lords, might be of bronze gilt, but in order to avoid 
false lights and effects, the gilding should be matted or unburnished. In the 
other parts of the building above adverted to, the statutes might be of co- 
loured marbles, in harmony with the prevailing tone and colour of the 
architectara] decorations. 

With respect to monuments which may hereafter be decreed by Parliament 
to he erected at the public expense, to the memory of not only those eminent 
men who have distinguished themselves in the civil and military services of 
their country, but also of those who have promoted its honour and advantage 
in the cultivation and advancement of art, science, and literature, no building 
cau, in my opinion, with greater propriety or effect, be appropriated for their 
reception than the Palace of the Legislature, whose site is hallowed by the 
most interesting historical recollections connected with it from the most re- 
mote periods. Such monuments might be arranged with considerable effect, 
both within the building, as well as in the New Quadrangle, which 1 have 
already suggested as an addition to it, on the site of the New Palace Yard; 
and in order that due importance and effect may be given to them, they 
should not, in my opinion, be confined by, or form part of, the architectural 
arrangement of the design of the interior; but should be wholly detached 
from the walls, and be restricted either to the statues of the men they are 
designed to commemorate, or simply to mural monuments and tablets, with 
likenesses of the deceased in the form of busts or medallions, with suitable 
inscriptions ; but all allegory, and its absurdities, should be carefully avoided. 

Within the building, the monuments should be exclusively confined to 
staiues, which might be so arranged in the respective halls, as to accord with 
the degree of eminence of the men they are designed to commemorate ; the 
Central or Octagon Hall being reserved for the most eminent. 

In the Quadrangle, statues might be placed in front of the buttresses of 
the building on each of its four sides, and mural monuments and tablets 
placed under an areade to be formed on two of its sides. Monuments thus 
placed, although in the open air and constantly open to the public, might, 
from being within the precincts of the palace, be placed under such a con- 
stant and efficient supervision, as would preserve them from defacement or 
injury. In order tu avoid discordancy, and a want of proper degree of sym- 
metry in the statues generally, 1 would propose, that they should all he of 
the heroic size; that their pedestals should be of the same height and nearly 
of the same bulk; that monumental simplicity and breadth of treatment 
should be prescribed for the statue ; and that all the pedestals should be de- 
signed upon the same general principles, as to composition and style: but 
with a view of avoiding a monotonous repetition, they should he varied in 
design accoriinug to the taste of the artist, and be enriched with historical 
has-reliefs, illustrating any important events that it might be deemed expe- 
dient to record in the life of the individual in whose honour the monument 
is erected. The statues should invariably be of bronze, on account of the 
imperishable nature of that material; those on the exterior of the building 
might be left of the natural colour of the metal, but in the interior, where 
the light will be much subdued, 1] would recommend that they should be 
coated with matted or unburnished gold, as being best calculated to render 
the statue most effective, and allow of its being seen to the greatest advan- 
tage. The pedestals might be of Purbeck marble, or of some other lime- 
stone of equal hardness and depth of colour; and those in the interior of the 
building should be polished. The sculpture upon the pedestals might be 
executed either in the stone of which they are made, or in tablets of bronze 
securely fixed to the stonc-work, which should he gilt or left of its natural 
colour as suggested for the statues, according to the situation of the monu- 
ment, whether plaeed internally or externally. 

The principle which 1 would adopt for the location of the monuments 
generally, is that of confining them to such portions of the building only as 
might at all times, without inconvenience, be open to tbe public, under pro- 
per and efficient control, and such regulations as might be deemed expedient. 
This principle, aad the amount of accommodation that could be provided for 
public monuments, as well as their arrangement, is illustrated in the accom- 
panying plan ; by which it appears that Westminster Hall might contain 58 
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statues; St. Stephen’s Iall, 16; the Central or Octagon Hall, 24; the Cor- 
ridors leading to the Houses of Lords and Commons, 20; and the Public 
Corridors and Waiting Rooms connected with the Committee Rooms, 69; 
making in all, accommodation for 187 statues. 

The Crypt of St. Stephen’s Chapel, which is proposed to be restored, and 
to which convenient access will be made from Westminster llall, would also 
afford accommodation for about 11 monuments. 

The Cloister of the Chapel, which is also tn be restored, and will be con- 
nected with the Mal! and the Crypt, might afford accommodation for 13 
statues, placed externally ; anid a surface of wall for mural monuments and 
tableis, under cover, 330 feet in length, and 20 feet in height. The accom- 
modation in the proposed Quadrangle on the site of New Palace Yard, would 
be for 56 statues ; and for mural monuments and tablets, under cover, a sur- 
face of wall 369 feet in length, and 16 feet in height, 

Thus the entire number of public monuments that the building and its 
quadrangles conld accommodate would he, in isolated monuments or statues, 
270; and in mural monuments and tablets, about 400; or in the whole, 670 
monuments of all kinds. In Westminster Abbey, the number of monuments 
of all kinds, forming a collection commenced (with a few exceptions) from 
the end of the thirteenth century, amounts to 357; of which 63 are table and 
other monuments, with figures in a recumbent or devotional attitude; 15 are 
isolated statues in an erect position; 98 are mural monuments, with sculp- 
ture for the most part allegorical; 122 are tablets with inscriptions only; 20 
are busts; 8 are brasses let into the pavement; and 31 consist of table monu- 
ments, slabs, and stones, with sculpture either decomposed or defaced to such 
an extent as to be nearly obliterated. A very few of these monuments have 
been erected at the public expense. 

In St. Paul’s Cathedral, the number of monuments, being a collection of 
the last fifty years, amounts to 43; of which, 14 are isolated statues of the 
men they are designed to commemorate ; 5 are historical relicfs ; 3 are partly 
historical and partly allegorical; and 21 consist wholly of allegory. Of this 
number, those which have been erected at the public expense amount to 36. 
From the above statement of the existing monuments in St. Panl’s Cathedral 
and in Westminster Abbey, it may safely be inferred, that the accommoda- 
tion afforded by the New Palace of Westminster, for public monuments 
alone, would suffice for ages to come: and if the feeling which now very 
generally prevails in favour of the exclusion of all monuments from places set 
apart for divine worship, which, from their character, are not calculated to 
excite in the mind of the beholder emotions of piety and devotion, (in which 
number would be included, above 200 in Westminster Abbey, and with two 
exceptions, the entire collection at St. Paul’s Cathedral,) should ultimately 
lead to their removal, the New Palace of Westminster might afford accom- 
modation for those of a publie character, either in the open arcades, or in 
galleries to be provided above them in the proposed additional quadrangle, 
on the site of the New Palace Yard. But whether this removal and trans- 
fer of monuments should or should not ultimately take place, it might per- 
haps be worthy the consideration of Parliament, whether it would not be 
advisable, both for the sake of encouraging Art, and evincing a renewed and 
grateful remembrance of services rendered to their country, to order statues 
to be erected in the New Palace of Westminster, at the public expense, to the 
memory of a certain number of the most emiuent of its public characters and 
benefactors of bygone times, in order that a collection of monuments, to the 
memory of all whom the country delights to honour, may be at once com- 
menced, and be ever after maintained and increased within the walls of one 
and the same public edifice. 


Extract from the Report of the Committee appointed to examine the Localities 
in the New [Houses of Parliament which may be adapted for the Reception 
of Works in Painting and Sculpture. 

Your Comwittee, to whom was referred the duty of conferring with the 
architect, and examining the plans of the approaches and halls connected 
with the New onses of Parliament, and of reporting to the Commission 
their opinion as to those localities which might be most advantageously 
selected with reference to position, space and means of lighting, for the re- 
ception of works of art in painting and sculpture respectively; and, further, 
of reporting, as the progress of decoration must necessarily be gradual, in 
what order of succession tlie localities above referred to should be selected 
for the purpose, and what particular mode of decoration would be hest suited 
to each: 

llave the honour to report that they have conferred with the architect, and 
have examined the plans and actual state of the edifice intended for the ac- 
commodation of the lTouses of Parliament, with a view to the objects of the 
inquiry committed to them, and thereupon have to submit the following 
statement :— 

Tbe Landing Hall of the Royal Staircase will be 323 feet by 30 feet, and 
the height to the point of the groining 23 feet 6 inches. 1t will be lighted by 
two windows on the north side of the hall, 11 feet 6 in. high, by 6 feet 4 in. 
wide, and 8 feet 6 in. from the floor, There will be three panels for painting 
(ending in pointed arches) on the east, west, and north sides, 4 feet from the 
floor, 11 feet wide, and 18 feet 3 in. high to the paint of the arch. 

The Guard-room will he 38 feet square, and 30 feet high. It will be 
lighted by four windows on the south side, 15 feet 6 in. high and 4 feet wide, 
and 3 feet 3 in. from the floor. There will be panels or margins round doors 
an the north, east, and west sides. The height of the margin (on each side 
to the top of the door) will be 12 feet by 2 feet 10 in., and the upper hori- 
zontal portion will be 15 feet long by 2 feet 10 inches. There will be six 
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doors so surrounded with panels and six sets of margins. There will be also 
eight lunettes (above the horizontal margins, aad above the windows), with 
pointed heads, 14 feet 8 ia. wide hy 8 feet high to the point of the arch. F 

The Rohing-room will he 38 feet by 33, and 23 feet high, the ceiling 
heing flat. It will be lighted hy four windows on the south side, the same 
size and height from the floor as in the Guard-room. The throne, to be 
placed opposite two doors from the Guard-room, will be 7 feet wide. There 
will be seven panels 8 feet from the floor; the height of all will he 10 feet 
6 in.; the several widths will be as follows :—Of three on the west side, one 
will be 9 feet wide, and two will be 4 fect wide. Two on the east side will 
he 14 feet wide. Two on the north side will he 10 feet wide. If a cove, 
first proposed, where the walls and ceiliag meet, were done away with, a 
frieze 3 feet high, extending round the whole circuit of the room, might be 
painted or adorned with has-reliefs. s i 

The Victoria Gallery will be 130 feet long, 45 feet wide, and 48 feet high. 
It will be lighted hy windows on the east and west sides, eight on each side. 
They will be 19 feet high and 10 feet wide, and 23 feet from the floor. 
There will he seventeen panels for pictures, all 10 feet high. Thirteen will 
be 12 feet wide, and four at the cads will be 9 feet 6 in. wide, They will be 
8 feet from the floor. 1 

The buttresses, or piers, in the Victoria Gallery are angular, presenting two 
faces, with niches in each, so that statues placed in them would be almost 
turned back to back. Before the angles of the piers insulated statues might 
he placed. The base of the statues in the niches would he 8 feet from the 
ground. The utiaost width of the niches in the Victoria Gallery will be 22 
inches, consequently, statues placed in them should be strictly architectonic. 

If insulated statues should be introduced in front of the piers they might 
be more freely treated, and might, if required, he about 8 feet high; the 
architect thinks that they should be at a height of not less than 5 feet from 
he floor. 

: At the north cnd of the Victoria Gallery, on the east and west sides, will 
be two lobbies. There will be one panel io each 7 ft. Gia. wide hy 12'feet 
high to the point of the arch. There will also be two luaettes in each, with 
pointed heads, 7 ft. 6in. wide hy 5 fect high (to the point), and 11 feet from 
the floor. These panels and lunettes will be lighted from the gallery. 

In the House of Lords there will be 18 niches 7 feet high. 12 windows 
proposed to be ornameated with stained glass, and carved work for the 
throne, and for one large and two small doors. 

The width of the niches (abont 2 feet only) being incoosiderahle in pro- 
portion to their height, as usual in Gothic buildiags, your committee are of 
Opinion that statues placed ia them should be strictly architectonic in their 
style and treatment. s - 

There will be three panels at each end, with pointed heads, 9 feet wide, 
and 15 feet high to the point; they will be 26 feet from the floor. These 
panels the architect now thinks might he filled with paintings, and as the 
windows are proposed to he ornamented with staioed glass, he is of opinion, 
that the luminous and nashining surface of fresco would be best adapted. 

In the Central llall there will be 68 niches for statues, and, if required, 24 
insulated statues on pedestals. 

The Corridor, leading from the Central Hall to the House of Lords, will 
be 15 ft. 9in. wide, and 21 feet high. It will be lighted hy windows, east 
and west, 12ft. Gia. from the floor. There will be eight panels for painting 
9 ft. 4 in. wide hy 7 feet high, they will he 4 ft. 3in. from the floor. There 
may be 10 insulated statues on pedestals. ; 

The Corridor, leadiag from the Central Hall to the House of Commons, is 
similar in all respects. 

Of the Waiting Halls (one on the same floor as the Central Hall, &c., the 
other on the floor above), the upper will he 33 feet square, and 22 feet high. 
lt will be lighted by four wiadows, on the north and west sides, 14 ft. 6 ia. 
from the‘floor. There will be eight panels for pictures (two on each side) 8 
feet high, and 5 ft. 7in. wide. They will be 4 feet from the floor. 

The dimensioas of the lower Waiting Hall are 33 feet square, and 22 feet 
high. It will aot contain any panels for pictures. Beyond the lower Wait- 
iog Hall a surface, at present occupied by decorative sculpture, might afford 
a good panel for painting. 

N.B. The Waitiog Halls and Corridors above mentioned will be always 
open to the public. 

St. Stephen’s Halt will he 92 feet long, and 55 feet high. It will be lighted 
by 10 windows, oa the north and south sides, 25 feet high, 11 feet wide, aud 
22 feet from the floor. There will be five spaces for pictures, on each side, 
15 fect wide, 12 feet high, aod 8 ft. 9 in. from the floor. There will be one 
panel, with pointed head, at each end of the Hall, for paintiog, 16 feet high, 
10 feet wide, and 29 feet from the floor. 

The Conference Ilall, io the centre of the river front, on the principal floor, 
will he 53 feet long, 27 feet 6 in. wide, and 20 feet high. It will be lighted 
on the east side by three windows 16 fect high, 6 feet 4 in. wide, and 3 feet 
from the floor. There will be a space for painting on the west side 53 feet 
long by 10 feet high, and 7 feet 6 ia. from the floor; and space for painting, 

on the north and south sides, 27 fect 6 in. long, 10 feet high, aud 7 feet 6 in. 
from the floor. There will be four spaces for pictures on the east side 10 
feet high, two being 10 feet wide, and two 4 feet wide, and 7 feet 6 in. from 
the floor. 

The smaller corridors generally will be 10 feet wide. The panels for 
paiating will be 4 feet 6 inches from the ground. The height of the panels 
will be 6 feet; the length may be of considerable extent. At the ends of 
such corridors, above doors, there will be several panels for painting or sculp- 
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ture 7 feet 6 in. wide by 5 feet 6 in. high. 
side windows. 

From the limited distance from which the spectator can see paintings in 
the smaller corridors, your Committee are of opiaion that the spaces arc not 
adapted for important decorations. 

The architect has stated, that considerable extent of surface may be appro- 
priated for painting in the Committee-rooms on the river front, which are 
very numerous, aud when uaoccupied, might be open for the admission of 
the public daily. They are of various, but all of large, dimensions ; they are 
not less than 20 feet high, and are lighted from the east by cither two or 
three wiadows of ample dimensions. 

Your Committee are of opinion that these rooms, heing subordinate parts 
of the building, cannot, with propriety, be employed for the reception of 
works in the higher departments of art. 

The same observation is applicable to the refreshment-rooms, which might 
possibly be ornamented in an appropriate manner. 

Ia iaspecting the present state of the building your Committee remarked, 
that the architect has taken the precaution, recommended hy the Commis- 
sion, (17th March, 1843,) of interposing a layer of asphalte op the horizontal 
surface of the walls, between the gronad floor and the superstructure, with a 
view to intercept the ascent of damp. Your Committce also observed, that 
in order to protect the back of paintings from damp, the architect has sunk 
the paoels, iatended for the reception of paintings, several inches ia the wall, 
so as to allow of the introduction of a hydrofuge cement, as a ground-work 
for the preparation on which the pictures are to executed. 

Your Committee canaot but acknowledge that they have experienced some 
disappointment at finding the extent of surface available for painting in fit 
situations not so great as they could have hoped. In the best situation, the 
Victoria Gallery, the panels are only 12 feet by 10, the width of the Gallcry 
being 45 feet. As figures would require to he larger than nature to produce 
a due effect, even from a lesser distance, it follows that a space of 12 feet is 
aot adapted for aay extensive composition. 

To St. Stephen’s Hall the spaces for painting being 15 feet long, and the 
width of the Gallery 30 feet, the objection is less strong; but it may be re- 
marked, that at a distance of 30 feet, the eye can coaveoiently embrace a 
paiotiag 20 feet long. 

The design of St. Stephen’s Porch, and the adjacent portions of the build- 
ing, are not sufficiently matured to enable Mr. Barry to say whether any 
spaces will be available for paiotings in those situatioas. 


They will be lighted from the 


Extract from the Report of the Committee appointed to inspect the orks 
of Decorative Art exhibited in King-street, St. James's, in Aprit aad May, 
1844, 


Your Committee have examined the specimens of Arabesque-paiatiag, of 
Mosaic, of Marquetry, and of Casting in Brass and Iron, which have been 
sent in by persons desirous of being employed in the embellishment of the 
Houses of Parliament. 

They have recorded their judgment oo the comparative merit of many of 
the works in question: but for the reasons specified in the Report of this 
Committee on the specimens of Carved Wood and Painted Glass, they have 
thought it expedient in general to enumerate the names only, without farther 
distinction, of the exhibitors whose works have received the commendation 
of the Committee. 

Io the department of Arabesque-painting the artists so noticed in the de- 
tailed Report of the Committee are Mr. Collmann, Mr. Goodison, and Messrs. 
F. aod J. Crace. 

In the department of Mosaic Pavements the exhibitors so noticed in the 
detailed Report of the Committee are Messrs. Singer and Co. Messrs. Mioton 


Bramab and Co., aod Mr. Abbott. 

Among the Decorative Paiaters, Mr. Johnson did not comply with the 
terms announced in the notice put forth by the Commission, and his name 
has, therefore, not been inserted in the foregoing lists it is, however, the 
opinion of the Committee that the specimens which he has seat evince con- 
siderable taste aad ability. 


Manon. 
CoLzorne. 
T. B. MACAULAY. 


B. Hawes, JUN. 
GEORGE VIVIAN. 
THomas WYSE. 


Whitehatt, May 17, 1844. 


The Commissioners, having had reason to suppose that some of the persons 
who have exhibited works of decorative art may have employed other hands, 
or evea the assistance of foreigners, in the execution nf such works, have re- 
solved that those persons who may be selected for employment in those 
branches of decoratioa shall, if the Commissioners think fit, he required to 
produce specimens of their art, to be completed under such conditions as the 
Commissioners may think necessary. 


and Co., Mr. Milnes, and Messrs. Chamberlain and Co.; and in Marquetry, 
Messrs. Austin aod Rammell. 

In the department of Ornamental Metal -work the exhibitors so noticed in 
the detailed Report of the Committee are Messrs. Messenger and Sons, Messrs. 


1844.] 


PUBLIC WORKS AT AND NEAR LIVERPOOL. 


Probably there are no places in the kingdom, not even excepting the me- 
tropolis, where a larger amount of money is in process of expenditure in the 
construction of public works than there is at this moment in Liverpool and 
Birkenliead. Almost in every direction on both banks of the Mersey huge 
preparations meet the eye; and, without entering into details, which would 
necessarily occupy much space, some idea of their extent may be gathered 
from an ontline of the expenditure. In some of the followiug items the es- 
timates include the cost of land. In Liverpool there are the following works 
now in progress:—Assize Courts (corporation), cost 80,0002; New Gaol 
(corporation), cost 100,000; Albert Dock and Warehouses (dock com- 
mittee), 600,000}; New North Dock Works, including land and junction 
with Leeds Canal (dock committee), 1,500,000/.; reservoirs, Green-lane, and 
corresponding works (highway commissioners), 50,0002; Industria? Schools 
at Kirkdale (select vestry), 30,000/.; Gas Extension (New Gas Company), 
140,000/.; Shaw-street Park (private shareholders), 2,500/.; making a gross 
total of 2,500,000, All this is, of course, independent of many other works, 
some in progress and others in conteoiplation, with prospects of almost im- 
mediate commencement. Amongst those in progress may be reckoned 
Prince’s Park, now forming hy Mr. Richard Vaughan Yates, at the south end 
of the town; the New Presbyterian Church in Myrtie-street; the Female 
Orphan Asylum, the Catholic Female Orphaa Asylum; the New Northera 
llospital (towards which Mr. W. Brown recently contributed 1,0007); St. 
Martin’s Schools, the Catholic Magdalen Asylum at Much Woolton, and St. 
Mary’s Catholic Church, in Edmund Street. Besides other works in contem- 
plation, we may mention the Daily Courts, on the site of Islington market 
(nuw discontinued) ; the intended additional railway tunnel to the north end 
of the town, by the Liverpool and Manchester Railway Company ; an addi- 
tional merchandize station for the Grand Junction Railway Company ; the en- 
largement of the Lime-strect terminus; aod some improvements on the 
Bridgewater property. These various works altogether will probably ahsorb 
not less than another million. So that, in the whole, between three and 
four millions of money will have to be raised and expended before the va- 
rious present designs for the promotion of charity, the convenience of com- 
merce, aud the improvement of the town, are completed. But, if much is 
going on in Liverpool in this way, more, in proportion to population 
and means, is doing on the Cheshire side of the water, at Birkenhead. Iere 
indeed a town is rapidly rising, which will not be excelled in useful or orna- 
mental elements by any place in the kingdom ; and the progress of which, in 
buildings, as well as inhabitants, during the last four or five years, has been 
unprecedented. The magnitude of the public works in progress at Birken- 
head may be inferred from the following abstract, which is taken from the 
estimates :—New Market (Commissioners), 20,0007}; Town-hall (Commis- 
sioners), 10,0002. ; Park (Commissioners), 25,0007. ; Docks in Wallasea Pool 
(Commissioners, as trustees), 400,0007. ; Dock Warehouses on the margin of 
Wallasea Pool (private conipany), 600,0007; Tunnel from Monk’s Ferry to 
Grange-lane (Chester and Birkenhead Railway), 20,0007; making a gross to- 
tal of 1,075,0002.; and, further, a proposal has been made, which is now un- 
der the consideration of the finance Committee of the Liverpool Corporation, 
to buy the freehold of all their Wallasea estate, and pay for it in ready 
money! Besides the works named as being in progress, a cemetery and in- 
firmary are contemplated, to which may be added a design for the erection of 
one or more churches, On the two former we believe it is intended to expend 
about 15,0002, ln tnese items we have said nothing about the sums being 
expended in sewerage and laying mains for water and gas; they are very 
large, and in this present year they will exceed any of the past. After these 
statements, it will be admitted, we think, that there are very few, if any, 
places where the progression in works of a public nature is greater than in 
Liverpool and Birkenhead ; and that, if there is any rivalry between them, it 
should only he as to which shall best accommodate the public.—Afanchester 
Guardian. 


MISCELLANEA. 


Two Rvopers.—We have for some time noticed and much admired the two 
new iron steam-vessels built by Mr. John Laird, of Birkenhead, and now plying with pss- 
sengera between Liverpool aud Woodside. ‘be ‘‘Qneen’ and the “ Prince” are each 
about 110 feet in length, 22 feet bean, and bave enginea of 60h. pe They are of haad- 
some model, and sit on the water on an even keel; each end, when they are stationary, repre- 
aents a fine bow with a sharp projecting cntwater—a portion of which, within the outer 
edge is a moveable door that may be instantly loosened to act as a rudder, or firmly fixed 
(when that end becomes the bow) by means of a dropping bolt, so ag to complete and 
make gvod, even to a nicety of joint, the thio after portion of the cntwater. ‘lhe great 
advantage over all previous plans of twa rudders, and we believe only one or two single 
boats have heen bnilt with two rudders (in which each rudder was left naked and unpro- 
tected), is that the onter edge of each bow-formed extremity, or entwater, is of standard 
iron, sufficiently strong to avert the consequence to the rudder, of the cable getting 
athwsrt hause, of a bump, or ronning fou! of any floating object, a pier or the like—which 
was generally fatal to the rndJer in the former plans,—and at the same time not so thick 
aq to act to any conceivable extent as a atop-water when that end hecomes the stern, and 
‘It stands abatt the rndder like a stancheon or outer stern-post. In the old plans the rud- 
der, whicb became the entwater, was liable to be carried away on a slight concusgsion with 
any object, or even by the sea through which it was forced. In the present plan the 
outer-atuoding part of the cutwater avidently not only protects it from the firat of these 
casualties, but ploughs a way for it, so that it is less liable to be thrust from side to side, 
or carried away in a sea-way, a danger which is, of course, increased by the velucity af the 
ship. Mr, Laird, therefore, very uppiopriately deacminates this main featnre of his ip- 
vention (for which he has taken out a patent) “a guard.”’—‘ Liyerpool Standard,’ 
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Tue New Buinpine Acr has at last passed into a law, as we have already 
occupied many pages of our Journal on the snbject, during ita progresa through parlia- 
ment this and last year, we must refer onr readers, who may be desirous of underatanding 
the nature of the act, to the act Itself; tt ia far too long for ua now to attempt an abstract. 


Tre Roya. EXCHANGE AND tHE City.—The Royal Exchange is gradually 
getting ont of the handa of the workmen. The aculpture hag heen poroa in the portico, 
aad the igure of Commerce in the centra of the relief ia bold nnd atriking, thongh the 
other figures are rather ambignoua. ‘I'he motto oa the base of the statue of Commerce 
is appropriate, ‘‘ The earth is the Lord’a and the fnllneas thereof; but on the frieze the 
barbarism bas been allowed of placing a Latin inscription recording the foundation of the 
origiaal building in the time of Elizabeth, and its reconstruction in the reign of her present 
Majesty. The coata of arma, boldly sculptnred, are also placed in their respective poai- 
tions, The encauatic painting, by Prince Albert’s German minion, Herr Sang, is ad- 
vanced, and the shops are being fitted. The pavement is ssid to be batter laid with 
regard to effect than has been the practice of late yeara, The Marcera’ Company, part 
proprietors of the Royal Exchange, have at last thought of haviag their own hall put ia a 
tespectable condition, and the chambers and gateways in frent of Merchant Tailors’ Hall 
promise another improvement in the neighbourhood of the Exchange. The Gresham 
Clnb hegins to show itself, and preparations for placing the King William statne are in a 
forward state, 


A Trerra-Corta Cnvrer—Near Bolton-le-Moors a beautiful church has 
receatly been built, entirely of terra-eotta—bnrnt clay—inside, untaide, tower, and base- 
meat, all ef the same materials. -A correspondent saya—'‘ The church ia sitnated abont 
a mile from Bolton, near the Hangh (called the Huff). It ia built of a kind of fine clay, 
fonnd near the apot, between the beds of coal, in Mra. Fletcher’s mines: it is subjected to 
a great pressure, aod then burnt. The colonr is rather good—a kind of tawny. The 
situation, too, is very pretty. The architectnre (by Sharp, of Lancaster) is very florid 
Gothic—too mnch s0, perhaps, for the form of the arches, which cannot be of a mnch 
later date than Edward 11].; but I apeak donbtiogly. The interior is enormously deco- 
rated—the roof of dark stained oak; the floor is of tile, inlaid with nombhers of croases ; 
the steps of the commonion encanstic tile; and all other matters to match. The seats 
nre open, not formed into pews. The buildiog, which, I believe, is aot yet dedicated, 
forms a lovely ohject in the landacape.”—‘ Liverpoot Merenry.’ 

The Admiralty have issued orders to build, by contract, two second-rate 
iron steam-frigates—one to work with paddle-wheels, and the other to bave a screw prn- 
peller, They are each to be 203 feet in length, 37 feet in breadth, abont 1,309 tons burden, 
and 500 horse power.—‘ United Service Gazette.’ 


Lance Rorunse Mittin AMERicA.—The ‘ Danville Democrat’ says that the 


. Montour Iron Company are about erectiog, at that place, a new rolling mill, which witi 


be the largest aod most extensive establishment of the kind in the United States, and 
which will probably cost 100,000 dollars. It is calenlated that it will torn out annually 
abont 10,000 tons of manufactnred iron, a large portion of which is to be railread iron ; It 
will contaln twenty-two pnddling furnaces, consume all the iron manufactured at three 
fnrnaces of the same company, give employmeot, directly and indirectly, to about 500 
banda, and is to go into operation early next apriog. 


lron Trape.—We learn, from an official return, that the iron trade on the 
continent bas baen rapidly extending, and that the following ia very nearly the relative 
proportion of the pig and bar iron mannfactnred in the different States :—Prussia, 199 
furnaces, worked with cbarcoal, employ 8,674 workmen, and prodnce about 120,000 tons 
of cast iron, equal in valne to 730,0002. Wrongbt iron, in bar and plate, is made at 525 
forges, employing 6,019 workmen, and producing 73,000 tons, of the value of 230,000, 
Bavaria, 44 furnaces, prodneing 9,000 tona of cast iron, and 141 forges, producing 5,750 
tons of wrought iron. Wurtemberg, 6,400 tooa of cast, and 2,500 tons of wrought iron. 
Grand Duchy vt Baden, 7,000 tong of cast, and 4,750 tons of malleable iron. Saxony, 
7,500 tons of cast, and 4,650 tona of wrought iron. Electorate of Hesse, 4,150 tons of 
cast, and 900 tons of malleable. Grand Duchy of Hesse, 7,150 tons of cast, and 2,409 tons 
of malleable. Duchy of Nassau, 14,330 tona of cast, and 1,300 tons of bar iron, and 2,375 
tona of different other sorta of iron, in bara, cast and wrought iroa work. Duchy of 
Brunswick, 2,150 tong of cast, and 7,180 tona of wrought iron, or work incast iron. United 
States of Saxe Weimar, Eisenach, Saxe Meiningen, Aohalt, Scharzbourg, Hobenzollern, 
Sigmaringen, Rensa, Waldeck, produce 4,035 tons of cast, aod 2,240 tong of bar iron, or 
worka in cast iroo. German Luxemburg,7,700 tons of cast irom, Total production of the 
States of the Zollverein—cast iron, 191,156 tong; wrought iron, or works in wrought and 
cast iron, 107,324 tong. In proportion to the popniation these qnantities are not great, 
aince it amounts to about 153 1b. foreach person thronghout the Confederation. In France 
where this mannfactnre is yet but imperfectly developed, tt amonnta to above 22 1b.; in 
Belginm it is abont 36 1b.; while in England it la as high as 55 1b. to 56 1b. for each per- 
aon. All, or nearly all, the Zollverein States are engaged in the iron manotfactnre.— 
* Rallway Chronicle.’ 


A “New Ria.’ —Mr. 11. Dempster, of Kinghorn, the inventor of the “ new 
rig,” left Berwick-upon-Tweed, by himself, In his famed moda! yacht, the ‘ Problem,’ late 
in the eventag of the 31st of Jnly, to ateer for Newcastle-npon-Tyne; and although he had 
neithar compasa, chart, light, nor even a pump on board, still, in the dark, he passed in- 
aide of the Fern and Coqnet Island, and arrived bere early next morning. Such a voyage 
in so amall a vessel, must speak in favonr of his experiment. Tbe advantages of Mr. 
Dempster’s invention, which he has pnbliabed, are aa follow :—The ‘Problem’ is capable 
of being made to turn round, ag if on a pivot, withont even a sail being altered—attention 
to shittiog of the belm when she takes a slernway, being all that is necessary to perforin 
the evolntion. The vessel can, with eaae, be propelled atern foremost, and tacked or wore 
in that direction. The fore and aft triangle-suila go round withont tonching a mast. It 
is in these aails where the priacipal advantage resta inthe rig. Under them a vessel pro- 
perly managed, will never miss stays In the heaviest sea, or in the highest wind. ‘They 
are well constrncted for lying-to, backing, tilling, or box hauling: and it is his opinion 
that these two saila may be applied to the largest size fishing boata, particnlarly those that 
from their size are incapable of belog rowed, but are obliged to set and haul their lines 
under sail. The hnll of the vessel is angular, being 120 degreeaat the central point below. 
—' Newcaatle Advertiser.’ 


Winpsor Castie.—lt has just been determined by Her Majesty’s Commis- 
sioners of Woodg and Foreats to take down the old and dilapidated houses in the Lower 
Ward of Wiodsor Castle, the residence of the Military Knighta, and known as the Lower 
Foundation. Itis in contemplation to form a nohle terrace on the site nf these houses, 
to be open ta tbe public, atfording exteasive and highly picturesque viewa over St. Leo- 
nard’s and tbe Great Park. It is nlso in contemplation, we nuderstand, to restore the 
Salisbury Tower, agreeably to the original plana of the late Sir Jeffry Wyatville, and as 
they were approved of by George IV. When this has been accomplished it will afford a 
convenient residence for three of the military Knights on the Lower Foundation, The 
remaining two koigbts on that foundation will have apartments provided for them at the 
upper end of Heury VIII's, gateway. No one unacqnaioted with the locality of the Royal 
residence cao form an idea of the splendid view whicb will he thrown apen from the upper 
grounds of the Castle by these arrangements being carried Into effect. It is hoped that 
amongst other improvements, the unsightly and rninous Horge-shge cloister will be razed 
to the ground, av that the terrace may be extended beyond the Bell-tower. It will then 
only remain to restore the Garter-tower, in order to effect one of the greatest improve- 
ments ever produced in this portion of the erectiona connected with the Caatle. Several 
of the honses in Thamesa-street (portiona of which are built over thé old ditch of the Cas- 
tle) have bean recently purchased by the Crown, and the materials sold. ‘The whole of 
the remainder of the houses on the Castle side of the street will also be pnrcbased as soon 
as the necessary arrangementa are made, fram time to time, with the owners of the pro. 
perty, by the Commissioners et Woods and Forests. The northern and eastern terraces 
will then be extended round the Castle, 
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A Monument to the Memory of the late Dr. Southey is about to be erected in 
tha Cathedrat of Bristol, from the design of Mr, Baily, the sculptor, We perceive, by the 
1 Western Advertiser,” that at a public meeting held for the purpose of raising snbscrip- 
tions, some objections were made to the design, as it was considered to be inapplicalile for 
a Gothic structure, it was ultimately agreed to leave the nature of the monument to future 
consideration, A soggestion has been made, which we consider a very excellent one, that 
every thing of an architectaral character shonld be suppressed, and that the whole be 
merely sculptural, a simple statue on a plain pedestal, to be placed near the entrance of 
the old Lady Chapel, or againat one of the piers of the Nav of the Cathedral. 


Ranwars anD Cana.s.—in the appendix ta a statement issued on behalf 
of the Grand Canal Company of Ireland, in the matter of the proposed railway to Cashel, 
there are given some curjons details aa to the effect of railu ays ou canal property. Thus 
the Grand Junction Canal, which forms the frst 0 miles of water commonication between 
London and Birmingham, had, in the three years immedistely preceding the opening of 
the railway, an annual revenue from tolla, ranging from £174,722 to £193,000, regularly 
increasing. Since the railway was fully in operation, tuis revenue has varied from 
£121,139 to £113,012, The Rochdale Canal is 33 miles lung, and throughout the entire 
distance the Manchester and Leeds Railway runs parallel te it. In the three years pre. 
vions to the openiog of the railway, the tolls ranged frem £62,059 to £59,258 ; in the lust 
three years they have varied from £31,533 to £27,165. Ti.e Kennet and Avon Canal, and 
the Wilts and Berks Canal, are both affected by the Great Western Railway, and the tolls 
of the former have fallen since the railway was opened, from 44,7037, to 32,0457., und of 
the latter, from 19,3287. to8,477/. The Forth aad Clyde Navigation has gone down from 
62,5162. ta 42,2182, und the Union Canal, which connects idinburgh with the Forth and 
Clyde Canal, has had its net profits rednced by railways from 12,002 to 4,284/. The 
market price of canal stock has, of course, suffered in proportion, Thus, shares in the 
Grand Junction Canal have fallen from 330/. to 1432. per share; Warwick and Birming- 
ham, tram 330/. to 180é.; Worcester and Birmingham, trom S47, to 55!.; Kennet and 
Avon, from 25/. to 91.; and Rochdale, from 1502. to 6142, ; while Coventry Canal shares, 
which at one time were as high as 1,200, per share, have fallen as low as S151. 


A Bridge of a novel and magnificent description. or rather a double bridge, 
one over the other, it is said, is ahout to be thrown over the Rhine, at Cologne. 1t will 
have twenty-five arches; and its extreme height will he 141 feet above the shores. ‘The 
lower bridge will carry a railroad, to connect the Berlin and Cologne line with the teiminus 
of the Rhenish railway. The upper bridge will be for other carriages, horsemen, und toot. 
passengers. In that part of the piers which extends between the two hridges, cannon will 
be placed, for the double purpose of breaking up the ice on the river, snd defending the 
city. 


Extraction oF PALLADUM 1N Brazit.—The extraction of palladium, from 
the auriferons sand of Brazil, consists in fusing it with silver, and conseqnently, forming 
a quaternary alloy of gold, palladium, silver, and copper, which is granulated by project- 
ing it into water. Ly treating this alloy with nitric acid, the gold is separated from the 
other metals which are soluble in the acid; the silver is precipitated by a solution of com- 
mon salt in the state of insoluble chloride, which being separated, the copper and palla- 
dium are precipitated hy plates of zinc, The pulverulent deposit of these metals is redis- 
solved in nitric acid, and the aolution precipitated by excess of amuonia, which re-dis- 
solves the oxide of copper and of palladium. When the ammoniacal solution of these 
metals is saturated with hydrochloric acid, a double chloride of palladium and ammonia 
is deposited in the state of a crystalline yellow powder, and this, when calcined in a cruci- 
ble, is readily decomposed, and leaves spongy palladinm.— Mining Journal. 


Market Weston Crurcu.—We have much pleasure in bringing to the nn- 
tice of our readers a successful application of science in restoring to a perpendicular posi- 
tion the north wall of Market Weston Church. The church is supposed to have been 
erected in the fonrteenth ceotury. From age and casualties the north wall had declined 
outwardly 19 inches from the perpendicular, and threatened the utter destruction of the 
building. Under the snperintendeoce of Mr. Cottingham this wall (the weight of which 
had heen calculated at 240 toos) has heen brought up to the perpendicular, by the process 
of expanding hy heat three bars of iron, 24 inches in diameter, which traversed and con- 
nected both walls of the church. These bars (which had screws worked on one end of 
them and projected beyond the south wall) were iuclosed in cast iron boxes filled with 
lighted charcoal. When the bars were fully expanded by the hest, the screws were wound 
np firmly to the undamaged sonth wall. The charcoal boxes were then removed, and the 
process of cooling commenced. Gradually the bars contracting equally with their pre- 
vious expansion, compelled the whole mass of the wall to follow the irresistible power 
now exerting itself, and in four successive operations the whole wall rose to its original 
perpendicnlar.—Bury Post. 


DAGDERREOTYPR Pirate Lxaravine —At the Paris Academy of Sciences, a 
paper from M., Fizean was read on some experiments made with a view to obtain phota- 
graphic designs on paper from a dagnerréotype plate engraved hy chemical means. hhe 
problem consists in acting upon the dagueiréstype impressions hy an agent which ests 
into the dark parts, without affecting the light parts of the plate; or, in other words, 
which attscks the silver in presence of the mercury, without effecting the latter. A mixed 
ucid, composed ot nitric, nitrous, and chloridic acids, has this property, The operation 
should be performed with the aid of heat. ‘I'he formation of the chlorure of silver, which 
is an insoluble salt, would soon check the action of the acid, it it were not removed by an 
ummoniacal solutian. After this frst process, the plate would be engraved too slightly 
for goo impressions to come otf; the plste is therefore rubbed over with linsced-oil, aud 
then wiped, so as to leave tha oil only in the hollow parts. The prominent purts are then 
gilt by tbe galvanic process, anil the relieta being protected Ly gold, the hollow parts can 
he deepened at the will of the operator. 

Exptosions 1n Powver Mitis.—M. Vergnail is cf opinion that these ex- 
plosions are not produced by sparks from the crushing ot the silex, but by electrical 
sparks resnitiag frum peculiar circumstances, which he proposes to iovestigate. 


Icr.—As we are henceforth to have this cooling luxury regularly supplied 
to us, and its great superiority, both in clearness and thickuess, over the home article 
(owing to the precarions nature of onr winters and other canses) is acknowledged by all 
who have tried it, n short notice of its uses, the manner of keeping it, and of cutting snd 
aecuring it in America, may prove interesting. Ice has beco’oe a great article of export 
in America, Sixty thousand tons are annna ly sent from Boston to sonthero parts, the 
East and West Indies, &c.; and aa aaw-dust is solely nsed in packing, a large trada is 
also carried on in that article. The ice-houses, near the lakes aud ponds, are immense 
wouden hnildings, capable of holding 10,000 to 20,000 tons each ; somc ot them, indeed 
cover half an acre of ground. hey are built with oouble walls,—that is, with an inner 
wall all round, two feet from the outer one ; and the space hetween is filled with saw-dust, 
—a non-conductor—making a solid wall, impervioua to heat and air,and of 10 feet in 
thickness. The machines employed for cutting the ice are very beautiful, and the work 
is done hy men and horses, in the following manner:—The ice that is intended to he cut 
is kept clear of snow, as soon as it is sufficiently thick to hear the weight of the men and 
horses to he employed, which it will do at six inches, and the snow is kept scraped from 
it until it is thick enongh to cut. A piece of ice is cleared of two acres iv extent, which 
at a foot thick, will give about 2,000 tons. By keeping the snow off it fraezes thicker, as 
the frost is freely allowed to penetrate. When the time of cutting arrives, the men com- 
mence upon one of these pieces, by getting a straight line throngh the centre each way. 
A small band-plough is pushed along the lice, nntil the groeve ia abont a quarter of an 
ioch in width, and three inches deep, when they commence with the *‘ marker’—an ìm- 
plement drawn by two horses,— which makes two new grooves parallel with the firat, 21 
ioches, the guage remaining in the first groove. It is then shifted to the outside graave, 
and makes two more. ‘The same operation goes on, in paralle} rectangular lioes, until the 
ice is all marked out, into sqnarea of 2] iochea. In the meanwhile, the plongh ie followed 
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in these grooves, drawn hy a eingle horse, a man leading tt; aud he cuta up the Ice to a 
depth of six inches. The outer blacks are then sawn out, and irnn hars are used in split- 
ting them. These bars are like a spade of a wedge form. In dropping them isto the 
grooves the ice splits off, and u very slight blow is snficient to separate them; and they 
split easy or hard, uccorliog to the westher in a very cold day. Ice is very brittle in keen 
frost; in comparatively sotter weather, it is more ductile and resistible, Platforms, or 
low tables, are placed near the opening made inthe ice, with an iron slide reaching from 
theo) into the water; and a man stands on each side with ao ice.hook, very much like s 
buat-hook, but made of steel, with fine sharp points. With these the ice is hooked with 
a jerk that throws it on the platform on the sides, which are ot the same height. On a cold 
day everything hecumes covered with ice, and the blocks are cach sent spinving along, 
althongh they weigh two cwt., as if they weighed only a punnd. ‘The slides are large lat- 
tice-wark platforms to allow the ive to drain, and three tons cau thas be easily ron in one 
of them hy one horse. It is then curried to the ice-honses, discharged upon a platform in 
front of the noors, and hoisted into the building by a horse. forty men and twelve horses 
will cnt ani stow sway 400 tons a day. If the weather he favonrable, 100 men are some- 
times employed at once; and in three weeks the ice-crop, abont 200,000 tons, is secured. 
S une winters it is very diflicalt to secure it, as a rain or thaw may come that will destroy 
the lahour of weeks, and render the ice nobt for market; and theo it may snow and rain 
upon that, before those emploved have time to clear it off: and if the latter freezes, the 
result is ‘snow-ice,’ which is of no value, and has to be planed off. The operation of 
planing proceeds in nearly the aame manner as that of cutting. A plaoe guaged to mn in 
the grooves made by the * marker,” which willl shave the ice to a depth of three inches 
at one cut, is drawn hy a horse, until the whole piece is regularly planed over. The chips 
are then scraped off, lf the ice is not then clear, the work is continned until the pure ice 
is reached, nud a tew nights of hard frost will make it as thick helow—inch for inch—for 
what has teen taken off above. ‘The ice is transported ou railways, Each ice-house has 
a branch railway from the maia line ; and is conveyed in properly constructed hox-wag- 
gons to Boston—a distance of (as the locality may be) 10 to 18 miles, ‘The tools, ma- 
chinery, &c., employed, und the building the honses, and canstmcting and keeping up the 
railioads, &c , are very expensive; yet the facilities are such, throngh gond management, 
that ice can Le furnished ut a very trifling cost per pound; and a failure of the ice-crop iu 
America would be a great calamity.—* Liverpool Standard.’ 

Lorp Rosse’s Tecrscore aT Birr Castie, Iretann.—The colossal tube, in 
length abont 50 feet, and in diameter nearly 8 feet, is now suspended in its permanent 
position, hetween two walls of solid masoury, built to correspond with the architecture or 
the castle. It is attached at its lower extremity—where the speculum, weighing four tens, 
is to be placed—hy a massive universal joint of heautiful workmanship, and weighing 
neuly three tons ; and its counterpoise, abont seven tons weight, is so skilfully contrived 
and adjusted that it easily adapts itself 10 every alteration in uny required elevation or dew 
pression of the instrument. ‘Lhe speculum is in process of heing ground, which, together 
with the snbsequent polishing, would ocenpy perbaps a fortnight; so thut in ahout a 
month or six weeks froo the present time the whole is expected to Le completed. 

‘tne Tripext.—Messrs. Boultun, Watt & Co., have received orders from 
Government to make a pair of oscillating engives of the collective power of 350 hutses for 
the above frigate, she is of iron, and was built by Messrs. Ditchburn and Mare. 


LIST OF NEW PATENTS. 
(From Messrs. Robertson's List.) 
GRANTED IN ENGLAND FROM JULY 26, TO AUGUST 2?, 1844, 
Six Months allowed for Enrolment, unless otherwise expressed, 


Joseph Martin Kronheim, of Castle-street, Holborn, engraver, for ‘certain Improve- 
ments in stereotyping.” Being a communication.—July 29. 

William Ford, of Lawn-end, South Lambeth, drain tile maker, for “Improvements In 
the manufacture of tubes for draining lund and for other purposes, aod in drain tiles."— 
July 30. 

Edward John Dent, of the Strand, in the county of Middlesex, chronometer maker, 
for “ Improvements in ships’ compasses,"—Juily 30. 

Arthur Powell and Nathaniel Powell, of Whitefriurs Glass Works, glass mannfscturera, 
for * Improvements in the manufacture of quarries and other panes of glass for windows,” 
—Jnily 30, 

Thomas Warne, of Blackfriars-road, pewterer, and beer-engine manufacturer, for “ cer- 
tain Improvements in envines, machinery, or apparatus for raising, drawing, or forcing 
heer, ale, or other tiquids, or Auids.”—July 30. 

Joseph Bentley, of Liverpool, gun-maker, for * certain Improvementa in fre-arma.’— 
July 30, 

Elizabeth Cottam, of Winsley-street, Oxford street, Middlesex, for ‘* Improvemente 
in heating what are called Italian irons."—July 30. 

Pierre Armand, le tomte de Fontaioemorean, of Skinner’s-place, Sise-lane, in the City 
of London, for * certain Impreyvementa for coating or cavering metals and alleys of 
metals."—July 31. 

Benjamin Tucker Stratton, of Bristol, agricultural mechanist, for ‘* Improvements in 
welding sheet iron for ship building and other nses,—Angust 1. 

John Reed Hill, of Clhuncery-lane, engineer, for “ Impruvementa in a press or presses, 
machine or machines, for letter-press printiog.-—Augnst 2, 

William Edwards Staite, of High-street, Marylebone, for “ certain Imnrovements in the 
processes and apparatus for preparing extracts and essences of vegetable and animal snb- 
stances.” — August 3. 

Thomas Middleton, of Loman-street, Sonthwsrk, engineer, for ‘‘ certain Improvementa 
in machinery for the manufacture of artilicial fnel.””—Angust 5. 

Julius Jeffreys, of Clapham, gentleman, for ** Improvements in respiratora.” —Angust 6. 

Thomaa Greenshields, of Oxford, architect, for “ Improvements in the mannfacture of 
salt.’ — Angust 6, 

William Cormack, of Dalgleish-street, Commercial. road, chemist, for “a new method 
or plan tor purifying coal-dust.”—Angnst l5. 

John Whitehead, Junior, of Elton, Lancaster, dyer and finisher, for "certain Improva- 
ments in the process of finishing fostisns or beaverteens, aatin tops, and other aimilar 
cotton fabrics.”’"—Angust 15. 

Thomas Heaton, of Chorley, Lancaster, colliery agent, for * certain Improvementa In 
hydraulic machinery, which is also applicable to raising other liqnids.’—Auguat 15. 

Alexander E wiog, of Dumbarton, Scotland, glass splitter, for “certain Improvements 
in the manufacture of crawn glass.”—Angust l5. 

Wilton George Turner, of Gateshead, Durham, doctor in philosophy, for ‘an improved 
mode of directing the passage of, and otherwise dealiog with, the noxious vapours aud 
other matters arising from chemical works in certain casea.’’—Anguat 22, 
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NOTICE OF THE PRINCIPAL ASTRONOMICAL DISCOVE- 
RIES OF LAPLACE. 


By M. ARAGO. 


Translated from the French for the Civil Engineer and Architect's 
Journal. 


[The accompanying translation gives, from the pen of M. Arago, a 
sketch not only of the labours of Laplace but also of tlie progress of 
astronomy in France. It is extracted from the Annuaire du Bureau 
des Longitudes, which has just appeared. } 


INTRODUCTORY Note or M. ARAGO. 


Being appointed to draw up the report of the Committee of the 
Chamber of Deputies, which was directed in 1342 to enquire into a 
proposal of the Minister of Public Instruction, relative to printing at 
public expense the works of Laplace, I thought it right to lay downa 
succint analysis of the principal discoveries of our illustrious country- 
mau. Many persons having expressed, perhaps with too much kind- 
ness, a wish that this analysis should not be huddled up among the 
crowd of legislative documents, but that it should appear in the 
Annuaire, T have availed myself of the opportunity of developing it so 
as to render it less unworthy of public attention. The scientific part 
of the report, as presented to the Chamber of Deputies, will be fonnd 
here complete, the rest it seemed might conveniently be retrenched. 
In this note I will preserve a few lines of the report, intended to de- 
scribe the objects of the proposed bill, and to make known the arrange- 
ments which have been adopted by the three powers (of the legisla- 
ture). 

“Laplace endowed France, Europe, and the learned world with 
three magnificent compositions, the Traité de Mécanique Céleste, the 
Exposition du Systéme du Monde (Exposition of the System of the 
Universe), and the Théorie Anatytique des Probabitités. In the pre- 
sent day no copy of this latter work is to be found among the book- 
sellers of Paris. The edition of the Mécanique Céleste itself will soon 
be exhausted. We have therefore seen with pain the period at hand 
when those devoted to the study of the transcendental mathematics, 
would have been forced, from want of the original work, to obtain 
from Philadelphia, New York, or Boston, the English translation which 
the skilful geometrician Bowditch has given of the grand work of our 
fellow countryman. Let us, however, be able to state that such fears 
were without foundation. To reprint the Mécanique Céleste is for the 
family of the illustrious geometrician a pious duty, and Madame de 
Laplace, so rightfully, so profoundly attentive to everything which can 
enhance the lustre of the name she bears, had determined on encoun- 
tering the financial outlay. A small estate, near Pont l'Evêque, was to 
change hands, and the literary world in France would not have heen 
deprived of the satisfaction which it feels in reckoning its astrono- 
mical treasures as part of the national language. The approaching 
republication of the works of Laplace rested on a guarantee not less 
certain. Yielding at once to filial feeling, to the noble impulse of 
patriotism, and to the enlightened enthusiasm for brilliant discoveries 
with which more serions studies had inspired him, General de Laplace 
had long since prepared to become the publisher of the seven volnmes 
which must immortalize his father. These are glories too elevated, 
too splendid for the limits of private transactions; to governments 
belong the glories of preserving them from indifference or forgetful- 
ness, of presenting them constantly to sight, of spreading them through 
a thousand channels, of making them available in fine for the general 
good. Doubtless the Minister of Public Instruction felt these views, 
when, on the occasion of an addition of the works of Laplace being 
rendered necessary, he requested you to substitute the great French 
family for the personal family of the illustrious geometrician. We 
give, gentlemen, oar full and entire adhesion to this proposal—it 
emanates from a national feeling which can find no opponents within 
these walls.” 

Astronomy is that science in which the human mind may most justly 
place its glory. This incontestible pre-eminence is owing to the ele- 
vation of its ends, the grandeur of its means of investigation, the cer- 
tainty, the utility, the unheard of magnificence of its results. From 
the beginning of society the study of the movements of the stars has 
constantly occupied the attention of governments and people. Many 
great captains, illustrious statesmen, eminent writers, philosophers, and 
speakers of Greece and Rome took their delight in it. We must, 
however, be allowed to say that the astronomy truly worthy of that 
name is quite a modern science, dating only from the sixteenth cen- 
tury. 

Three great and brilliant phases have marked its progress. In 
1543 Copernick broke with a firm and bold hand the greater part of 
the antique and venerated scaffolding with which the illusions of sense, 
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and the pride of eyes had filled the world. The earth ceased to be 
the centre and point of the heavenly movements, and was obliged 
modestly to rank among the planets, while its material importance 
among the whole bodies which compose our solar system was brought 
down to that of a grain of sand. 

Twenty-eight years bad gone by from the day when the canon of 
Thorn died, bolding in his failing hands the first copy of a work which 
was to shed on Poland such pure aud brilliant glory, when Wittenberg 
saw the birth of a man fated to produce a revolution in science not 
less fruitful and yet more difficult. This man was Kepler. Endowed 
with two qualities, seemingly mutually opposed, a volcanic imagina- 
tion, and an obstinacy unthwarted by the most fatiguing numerical cal- 
culation, Kepler divined that the movements of the stars were con- 
nected together by single laws, or using his own expression, harmonic 
laws. These laws he undertook to d A thousand fruitless 
attempts and errors in figures, inseparable from colossal labour, did 
not prevent him a single moment from moving resolutely toward the 
end he thought he could foretell. Two and twenty years were em- 
ployed in this research without any reason for affliction. In truth, 
what are two and twenty years labour to him who may be the legis- 
lator of worlds, who will inseribe his name in ineffaceable marks on 
the front page of an immortal code, and who may cry in dithyrambic 
language, without any one being able to contradict it, “The lot is 
thrown; Tam writing my book ; it will be read by the present uge or 
by posterity—-what matters that ?—it can wait for its reader. Has 
not God waited six thousand years a contemplator of his work 2” 

To seek out a physical cause capable of making the planets run 
through closed curves; to place in power the principle of the main- 
tenance of the world, and not in solid props and in the erystal spheres 
our ancesters had dreamed ; to extend to the revolutions of the stars 
the general elements of the mechanism of terrestrial bodies, such were 
the questions which remained to be solved after Kepler had published 
his discoveries. Very distiuct outlines of these great problems are to 
be found here and there among ancients aod moderns, from Lucretius 
and Plutarch down to Kepler, Boulliaud and Borelli. To Newton, 
however, we must award the merit of the solution. That great man, 
like many of his predecessors, introduced among the celestial bodies 
a tendency to approach, or attraction, and drew from the laws of 
Kepler the mathematical character of that power, carried it out to all 
the material molecules of the solar system, and developed his brilliant 
discovery in a work which, even now, is the eminent offspring of 
human intellect. 

The heart collapses when in studying the history of science we find 
such a magnificent intellectual movement effected without the aid of 
France, Practical astronomy added to our inferiority. The means of 
research were in the beginning carelessly given to foreigners, to the 
detriment of natives full of knowledge and zeal. After, superior minds 
contended bravely but fruitlessly against the want of ability in our 
workmen. Daring this time, Bradley, on the otherside of the channel, 
more fortunate, gained immortality by finding ont aberration and mu- 
tation. In these admirable revolutions of astronomical science, the 
quota of France in 1740 was limited to the experimental determina- 
tion of the flatness of the earth, and finding out the variation in weight. 
These were two great things, our country however had aright to re- 
quire more, for when France does not hold the first rank she has lost 
her place. That rank, momentarily lost, was brilliantly regained, and 
we owe it to four peometricians. 

When Newton, giving to his great discovery a generalization which 
the laws of Kepler did not command, imagined that different planets 
were not only attracted by the sun, but further, that they were recip- 
rocally attracted, he placed amid the heavenly space causes which 
inevitably would disturb the whole. Astronomers could then see with 
the mere eye that in no part of the world, near or far, would the 
Keplerian law and curve be adequate to the exact delineatiun of phe- 
nomena; and that the simple and regular movements with which 
ancient dreamers had been pleased to provide the stars, would feei 
numerous, considerable, and perpetually changing perturbations. To 
foretell many of these perturbations, to point out the direction, and in 
a few very rare cases to determine the numerical value, that was the 
end intended by Newton wheo he thought of writing his Mathematical 
Principles of Natural Philosophy. Notwithstanding the incom, arable 
wisdom of its author, the Priucipia only gives a sketch of the plinetary 
perturbations. If that sublime sketch never became a complete view 
it can never be imputed to waot of ardour or of determination; the 
efforts of the great philosopher were ever superhuman, and the ques- 
tions which he did not solve were insolvable in his day. Whea the 
continental mathematicians entered the field, and endeavoured to place 
on ao immoveable base the Newtonian system, and to perfect theoreti- 
cally the astranomical tables, they really found io their way difficulties 
by which the genius of Newton had been driven back. 
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Five geometricians, Clairaut, Euler, D’Alembert, Lagrange, and 
Laplace, divided among them the world which Newton had brought 
to light. They explored it in every quarter, penetrated into regions 
which might have been thought inaccessible, and pointed out number- 
less phenomena which had escaped observations in fine, and that is 
their immortal glory, they bound up in one principle, one single law, 
the most mysterious and most subtile of the heavenly movements. 
Geometry moreover had the boldness to provide for the future, and 
ages as they go on scrupulously ratify the judgments of science. 

We shall not have to take accnunt of the magnificent labours of 
Euler, on the contrary, we shall draw here a rapid analysis of the dis- 
coveries of his four rivals, our fellow countrymen. If a star, the 
moon for example, only gravitates toward the centre of the earth, it 
would matbematically describe an ellipse, and would strictly follow 
the law of Kepler, or what is the same thing, the mechanical princi- 
ples laid down by Newton in the early chapters of his immortal work, 
Now let us put in action a second power; let us take into account the 
attraction of the sun upon the moon; instead of two bodies, in fine, we 
may take three, and the Keplerian ellipse will only give a rough idea 
of the movement of our satellite. Here the attraction of the sun will 
tend to augment the dimension of the former orbit, and will really 
augment them; there, on the other hand, it will diminish them. At 
certain points the solar power will act in the direction where tbe star 
is displaced, and the movement will become more rapid, elsewhere 
the effect will be inverse. Ina word, by bringing in a third attractive 
body, the utmost complication and every appearance of disorder will 
succeed a simple and regular course on which the mind had compla- 
cently relied. If Newton gave a complete solution of the question of 
heavenly movements in the case of two stars attracting eacli other, he 
did not even analytically enter upon the infinitely more difficult pro- 
blem of tree bodies. The problem of three bodies, ihe name under 
which he became celebrated, the problem of determining the course 
of a star affected by the attractive action of two other stars was first 
determined by our fellow countryman Clairant. From that solution 
may be dated the important progress already made in the last century 
toward perfecting lunar tables. 

The most beautiful astronomical discovery of antiquity is that of the 
succession of the equinoxes. Hipparchus, to whom the honour of it 
belongs, pointed out all the results of that movement with perfect 
clearness. Among these results, two have had more particularly the 
privilege of drawing public attention. On account of the succession 
of the equinoxes the same starry groups and constellations are not 
perceived in the firmament on every night in each season. In the 
course of time, the actual winter constellations will become summer 
constellations, and reciprocally. On account of the succession of the 
equinoxes the pole does not constantly occupy the same place in the 
starry sphere. That star, brilliant enough, now very properly named 
the polar, was very far off from the pole in the time of Hipparchus, and 
it will again occur in some centuries hereafter. The name of polar 
has been, and will be successively given to stars very far off from each 
other. When we have the ill fortune in seeking an explanation of 
natural phenomena to get into a false path, every ceitain observation 
throws the theorist into new complications. Seven spheres cased in 
crystal would no longer do for the delineation of phenomena, when the 
illustrious astronomer of Rhodes had found out the procession. An 
eighth sphere was then wanted to account for the movement in which 
all the stars participate together. After having torn the earth from 
its pretended immobility, Copernik, on the contrary, provided ina 
very simple manner for the most minute particulars of the procession. 

He supposed that the axis of rotation of the earth does not lie 
exactly parallel to itself, but that after every thorough revolution of 
our globe around the sun, that axis deviates by a minute quantity ; in 
a word, instead of making the whole of the cirenmpolar stars move in 
a certain manner on meeting with the pole, le made the pole move to 
meet the stars. This nypothesis cleared the mechanism of the world 
from the greatest complication which the spirit of system bad found 
out. A new Alphonso would then have wanted a plea for addressing 
to his astronomical conclave the profound, but badly interpreted words 
attributed by history to the king of Castile.* 

If the conception of Copernik, improved by Kepler, had,as we have 
now seen, greatly perfected the mechanism of the heavens, there yet 


1 We may be asked, perhaps, why we reckon Lagrsnge among French geometriclans. 
In two words we give onr answer :—he who was named Lagrange Touroier, two of the 
most truly French names capable of being conceived, who bad tor materoal grandfather 
M. Gros, and for paternal great grandfatber a French officer born ia Paris, who never 
wrote but in Freach, and held io onr country the highest digoities for nearly thirty years, 
it seems, although lorn at Turin, must be considered as a Freachman, 

2 Yielding to jnst presentiments on the Majestic simplicity which, sooner or later, was 
to become the attribute of the heavenly movements, Alphonso cried out—"' 1f 1 had been 


aa ło tbe council of God when he created the world things would have been better or- 
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remained to be discovered the motive power, which yearly modifying 
the axis of the earth, made it describe, in 26,000 years an entire circle 
of about 50 degrees in diameter. 

Newton divined that that power emanated from the action of the 
sun and the moon on matter, which in the equatorial regions arose 
above a sphere of which the centre would agree with that of the earth, 
and would have for a radins a line brought from that centre to one of 
the poles; thus he made the precession of the equinoxes depend on 
the flattening of the globe, and declared that on a spherical planet no 
precession would occur. That was true, but Newton did not arrive at 
the mathematical proof. Now that great man had introduced into 
philosophy the just and severe rule—“ do not believe anything for true 
until it is demonstrated.” The demonstration of the Newtonian ideas 
on the precession of the equinoxes was therefore a great discovery, 
and to D’Alembert belongs the glory. That illustrious mathematician 
has given a complete explanation of the general movement, in virtue 
of which the axis of the terrestrial globe returns to the same stars in 
26,000 years. He bas connected to with attraction the perturbation 
of procession found out by Bradley, and the remarkable oscillation in- 
cessantly undergone by the axis of the earth during its progressive 
movement, aud of which the period, about eighteen years, is exactly 
equal to the time that the intersection of the orbit of the moon and the 
ecliptic, employs to go through the 360 degrees of the entire circum- 
ference. 

Mathematicians and astronomers have been quite as fully occupied, 
and with reason, with the form and physical structure tbat the terres- 
trial glohe may have had at the earliest epoch, as with the form and 
structure of the actual globe. When our fellow-countrymen Richer 
had discovered that a body, whatever its nature, weighs the less as it 
is further transported to the equinoctical regions, every one perceived 
that the earth, if it were originally fluid, must be puffed out at the 
equator. Huygens and Newton did more; they calculated the differ- 
ence of the great and little axis, and the excess of equatorial diameter 
over that of the polar. Huygens founded his calculation on the hypo- 
thetical and totally inadmissible properties of attractive force; New- 
ton on a theorem which required to be proved. The theory of New- 
ton had a graver defect; it held the primitive and fluid earth to be in 
a state of complete homogeneity.. When, in endeavouring to solve 
great problems, we give way to such simplifications, when to avoid 
difficulty in calenlating we wander so essentially from natural and 
physical conditions, the results belong to an ideal world, and are 
nothing more than frolics of the mind. To apply analysis in a profit- 
able manner to determine the figure of the earth every idea of homo- 
geneity bad to be got rid of, and every obligatory likeness between the 
forms of the superimposed and unequally dense layers; the case of a 
central kernel had also to be examined. This generalization made 
the difficulty tenfold, but did not however impede Clairaut and D’Alem- 
bert. Thanks to the endeavours of these two powerful mathemati- 
cians, thanks to a few essential developements due to their imme- 
diate successors, and particularly to the illustrious Legendre, the the- 
oretical determination of the figure of the earth has acquired the 
desired perfection; and complete accord prevails between the calcu- 
lated results and those of direct measurement. The earth has there- 
fore been originally fluid, and analysis has enabled us to go up to the 
infancy of our planet. 

In the time of Alexander, comets were with the greater part of the 
Greek philosophers simple meteors, engendered in our atmosphere. 
The middle age, withont taking any trouble about their nature, made 
prognostics from them, and signs forerunning sinister eveats, Regio- 
mentarius and Tycho Brahe placed them by their observations beyond 
the moon; Hevelius, Doerfel, &c., made them go round the sun; Newton 
laid down that they move under the immediate protective influence 
of that body, that they do not describe right lines but obey the Kep- 
lerian law. It required to be proved that the orbits were closed curves 
or that the carth sees the same comet on many occasions. ‘This dis- 
covery remained for Halley, By carefully collecting in the recitals of 
historians and chroniclers, and in astronomical annals, the circum- 
stances of the appearances of all the more brilliant comets, this inge- 
nions savant pointed out by subtile and profound discussion that the 
comets of 1652, 1607, and 1531 were in truth successive appearances 
of one and the same star. This identity ted to a result from which 
more than one astronomer drew back—that the time of an entire 
cometary revolution varied much, and that the variation might go 
from two years to seventy-six. Were such great differences attribut- 
able to perturbations caused by planetary action? The reply to this 
question would bring comets into the category of ordinary planets, or 
tor ever keep them out. It was difficult tobe calculated, but Clairaut 
found out the means of effecting it. Success might seem doubtful, 
but Clairant gave proof of the greatest boldness, for in the course of 
1753 he undertook to determine the period in the following year when 
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the comet of 1682 would re-appear; le marked out the constellations 
and stars which it would meet in its career. It was uot one of those 
long-winded predictions which astrologers and other fortune-tellers 
formerly very cleverly combined with the tables of mortality, in such 
way as not to be put to the lie in tbeir own lifetime ; the event was 
to happen, and it concerned nothing less than to create a new era in 
cometary astronomy, or to cast on science a discredit from which it 
would for a long while suffer. 

Clairaut found by very long and learned calenlation that the action 
of Jupiter and Saturn ought to retard the movement of the comet; 
and that the duration of its entire revolution, compared with the pre- 
ceding, would be augmented 518 days by the attraction of Jupiter and 
100 by the attraction of Saturn, being a total of 618 days, or more than 
a year and eight months. Never did any astronomical question create 
a more lively or more natural interest; every class of society awaited 
the re-appearance foretold with equal anxiety. A Saxon labourer, 
Palitszch, was the first to see it. From that moment, from one end of 
Enrope to the other, a thousand telescopes nightly marked the points 
uf the path of this star among the constellations. The path was 
always within the limits of calculation, that which Clairaut had laid 
down beforehand. The prediction of the illustrious mathematician 
was accomplished both in time and space; astronomy had made a 
great and important gain, and with the same blow beat down, as often 
happens, a vile and inveterate prejudice. From the time when it was 
laid down that the return of a comet may be foretold and calculated, 
these bodies finally lost their former prestige. The most timid men 
felt as little trouble about them as about the equally calculable eclipses 
of the sun and moon, The labours of Clairaut had therefore in the 
cnd, and with the public, yet more good fortune than the learned, in- 
genious, and witty arguments of Bayle. 

The firmament offers to reflecting minds nothing stranger or more 
remarkable than the equality of the mean angular movements of revo- 
lution and rotation of our satellite. On account of this perfect equality 
the moon presents always the same side to the earth. The hemi- 
sphere which we now view is precisely that which our forefathers 
viewed at the most distant epochs, and the same which our children’s 
latest offspring will obscrve. The final causes nsed with so little re- 
serve by certain philosophers to account for a great many natural phe- 
nomena were in that particular case without possible application. 
How could we in fact pretend that men could have any interest what- 
ever in incessantly looking at the same halfsphere of the muon, and 
vever looking at the other halfsphere? On the other hand a perfect 
mathematical equality between elements without necessary connection, 
such as the movement of translation or rotation of a given heavenly 
body did not less shock the idea of probability. There were besides 
two other numerical coincidences quite as extraordinary ; an identical 
orientation, relatively to the stars, of the equator and orbit of the 
moon, and movements of precession of these two plancs exactly equal. 
‘Lhis aggregate of singular phenomena, discovered by J. D. Cassini, 
constituted the mathematical code of whut was called the libration ol 
the moon. T'he libration was yet a vast and very melancholy lacuna 
in physical astronomy, when Lagrange made it depend on a circum- 
stance in the figure of our satellite not observable from the earth, 
when he completely combined it with the universal principles of gra- 
vitation. At the time when the muon solidified, she took under the 
influence of the earth, a form less regular aud less simple than if any 
foreign attractive body had been in proximity. This action did not 
prevent the lunary equator from being everywhere swelled out, but 
prominence of the equatorial diameter turned toward the earth, be- 
came four times more considerable than that of the diameter, which 
we see perpendicularly. ‘The moon would then exhibit to an observer 
situated in space and who could examine it transversely, a body elon- 
gated towards the earth, like a pendulum without a point of suspen- 
sion. When a pendulum is moved from verticality, the action of 
gravity brings it back, and when the great axis of the moon departs 
from its habitual direction, the earth equally compels it to return. 
Here then is that strange phenomenon thoroughly explained without 
referring to an equality in some kind miracuious, between two move- 
ments of rotation and translation entirely independent. Men will 
never see inore than one side of the moon, Observation had taught 
us this, now we know moreover that it is owing to a physical course, 
calculable and visible only by the eye of the mind; that it is owing to 
the lengthening experienced by the diameter of the moon, when that 
star passed from the liquid to the solid state under the attractive in- 
fluence of the earth. 1f originally a little difference had existed be- 
tween the rotary and revolving movements of the moon, the attraction 
of the earth would have brought these movements to a rigorous 
equality. This attraction would in like manner have sufficed to get 
rid of little want of coincidence between the lines resulting from the 
intersections of the lunary equator and orbit with the plane of the 
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ecliptic. The work in which Lagrange connected with so much good 
fortune, the laws of libration to the principles of universal gravity, so 
capital in its matter, is not less remarkable in its form. Alter having 
read it, every one will comprehend that the term “elegance” may be 
applied to a mathematical treatise. 

We have been content in this analysis to glance over the astronomi- 
cal discoveries of Clairaut, D'Alembert, and Lagrange; we shall be 
rather less concise in speaking of the works of Laplace. After having 
enumerated the multiplied powers, whicb must result from the mutual 
action of the planets and setellites of our solar system, Newton, the 
Great Newton, dared not to undertake to grasp their whole effects. 
Amid the labyrinth of augmentations and diminutions of speed, of 
variations of form in the orbit, of changes of distances and inclinations 
which these powers would evidently produce, the most learned geo- 
metry itself would not have found out a firm and faithful guiding clue. 
This extreme complication gave birth to a discouraging thought. 
Powers or forces so numerous, so variable in position, so different in 
intensity, did nat seem able to maintain their balance but by a kind of 
miracle. Newton went so far as to suppose that the planetary system 
did not contain in itself elements of indefinite conservation ; he be- 
lieved that a powerful hand must intervene from time to time to repair 
the disorder. Eular, althongh more advanced than Newton in the 
knowledge of planetary perturbations, did not any more admit that the 
solar system was so constructed as ta last eternally. Never did a 
greater philosophical question present itself to the curiosity of men. 
Laplace attacked it with boldness, constancy and good fortune. The 
profound and long continued labours of that illustrious mathematician, 
established on firm evidence, that the planetary ellipses are perpe- 
tually varying; that the extremities of their great diameter traverse 
the heavens, and that independently of an oscillatory movement, the 
planes of the orbits sustain a displacement, by the effect of which 
their traces on the plane of the terrestrial orbit are every year directed 
toward different stars. Amid this apparent chaos there is one thing 
which remains constant, or which is only subject to small periodical 
changes, and that is the great axis of each orbit, and consequently the 
period of revolution of each planct; and that is the quantity which 
suould most have varied according to the learned preconceptions of 
Newton and Euler. 

The universal gravitation suffices far the preservation of the solar 
system; it maintains the forms and inclinations of the orbits in a mean 
state arouad which the variations are sligbt; the variety does not 
produce disorder, and the world exhibits harmonies and perfections 
which Newton never conceived. That depends on circumstances 
which calculation disclosed to Laplace, and which on cursory inspec- 
tion would not appear to exert so great an influence. For planets 
moving themselves inthe same direction, in orbits of slight ellipticity, 
and in planes little inclined to each other, substitute dillerent condi- 
tions, and the stability of the world will be put in question anew, and 
in all probability a fearful chaos would ensue. 

Aithough since the labours to which we have referred, the indura- 
bility of the great axes of that planetary orbits may have been better 
demonstrated, that is to say, by means of more extension in analytical 
approximations,® it does not the less remain one of the admirable dis- 
coveries of the author of the Mécanique Céleste. Dates on such sub- 
jects are not a luxury of erudition: the paper ia which Laplace com- 
muuicated his results on the invariability of the mean movements or 
of great axes is of 1773; it was in 1784 only, that he deduced the 
stability of the other elements of the system, of the small mass of the 
planets, the slight ellipticity of their orbits, and the similitade of 
direction in the circulatory movement of these stars around the sun. 

The discovery of which I have just given an account, no longer 
allowed us, at least in our solar system, to consider the Newtoman 
attraction as a cause of disorder; but was it impossible that other 
powers might combine with that and produce the gradually increasing 
perturbations which Newton and Euler feared? Positive facts seem 
to authorize sucl fear. Old observations as compared with the modern 
revealed a continual acceleration in the movements of the moon and 
of Jupiter ; a diminution not less manifestin the movement of Saturn. 
From these variations resulted the strangest conclusions. From the 
presumed causes of these perturbations to say of a star that its velo- 
city increased from age to age, was to declare in equivalent terms that 
it came nearer to the centre of movement. The star on the contrary 
would depart from that same centre, when its velocity slackened. 
Thus, singularly, our planetary system seemed destined to lose Saturn,* 
its most mysterious ornament; to see that planet accompanied by the 
ring and seven satellites, gradually buried in the unknown regions, 
where the eye armed with the most powerful telescopes has never 


3 Un this subject may be consulted two beautiful papers by Lagrange and Poisson. 
4 Then regarded as its outermost member,—Translator. 
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penetrated. Jupiter, on the other hand, that globe by the side of 
which our’s is so trifling, wonld have gone by an inverse march and 
involved itself in the incandescent matter of the sun; men would at 
last have seen the moon throw itself on the earth. Nothing donbtful 
or systematic entered into these sinister forebodings. Uncertainty 
could only aflect the precise dates of the catastrophes. It was how- 
ever known that they would be very far off: so that neither technical 
dissertations nor the animated descriptions of certain poets interested 
the public. It was not so with learned societies. There they viewed 
with regret our planetary system on the road to ruin. The Academy 
of Sciences called the attention of mathematicians of all countries to 
these threatening perturbations. Euler and Lagrange entered the 
arena. Never did their mathematical genius throw brighter lustre; 
however the question remained undetermined. The inntility of snch 
efforts seemed to leave room for resignation only, when from two ob- 
scure corners, contemmed by analytical theory, the author of the AZé- 
canique Céleste, clearly raised the laws of those great phenomena. The 
varying velucity of Jupiter, Saturn and the Moon had thenceforth 
evident physical canses, and returned to the category of common per- 
turbation, periodical and dependent on gravity, while the so much 
dreaded changes in the dimensions of orbits became a simple oscilla- 
tion, kept within very narrow limits, in fine by the almightiness of a 
mathematical formula, the material world was made firm on its base. 

I cannot leave this subject without at least naming the elements of 
our solar system, on which depend the variations of speed, of the 
Moon, Jupiter and Saturn, so long unexplained. The bulk of the 
movements of the earth around the sun is effected in an ellipse of 
which the form on account of perturbations is not always the same. 
Those changes of form are periodical; sometimes the curve without 
ceasing to be elliptical, approaches the circular, and sometimes departs 
from it, according to the oldest observations the eccentricity ot the 
terrestrial orbit has diminished from year to year; hereafter and later 
it will increase within the same limits, and according to the same 
laws. Now Laplace has proved that the mean circnlatory speed of 
the moon aronnd the earth is connected with the form of the ellipse 
described by the earth aronnd the sun; that a diminntion in the eccen- 
tricity of this ellipse inevitably prodnces an augmentation in the speed 
of our satellite and reciprocally ; and in fine that this cause is enough 
to acconnt unmerivally tor the acceleration in its course, which the 
moon has exhibited from the earliest times down to onr epoch. 

The origin vf the inequalities of speed in Jupiter and Saturn will, 
I hope, be as easy to conceive. Mathematical analysis has nut suc- 
ceeded in representing by finite terms the value of the disturbances 
which each planet encounters in its orbit by the action of all the 
others. This valne exhibits itself in the present state of science nnder 
the form of an indefinite series of terms, which rapidly diminish in 
extent as they are removed from the first term. In calculation we 
neglect those of the terms, which by their rank, correspond with quan- 
tities below errors of observation, bnt there are cases where the rank 
in the series, does not alone determine whether a term may be great 
or small; certain numerical relations between the primitive elements 
of the disturbing and disturbed planets may give to terms, generally 
negligible, sensible values. This case occurs in the perturbations of 
Saturn originating with Jnpiter, and in the perturbations uf Jnpiter 
originating with Saturn, ‘here exists between the mean velocities 
of these two large planets, commensurable simple relations; live times 
the velucity of Saturn very nearly eqnals twice the velocity of Jupiter, 
terms which without this circumstance, wonld have been very little, 
acquire considerable value. ‘Thence results in the movements of the 
two stars, inequalities of a long period, pertnrbations, the complete 
development of which requires more than 9UU years, and which won- 
derfully represent all the contradictions disclosed by observers. Are 
we not surprised to find in the commensurability of the movements 
of the two planets so influential a pertnrbing cause, and to find it de- 
pendent. on this numerical relatiun; “five times the movement of 
Saturn is neaily equal to twice the movement of Jnpiter,” the defini- 
tive solntion of an immense difficulty which the genius of Euler bad 
nut been able to overceme, and which left it in duubt whether univer- 
sal gravitation was snflicient to explain the phenomena of the tirma- 
ment? The delicacy of the conception and its results, are in this case 
equally worthy of admiration. 

We have just explained how Laplace demonstrated that the solar 
system can only sustain slight perivdical oscillations aronnd a certain 
mean state, Let us now see, in what manner he succeeded in deter- 
mining the absolute dimensions of the orbits. What is the distance 
of the sun frum the earth? No scientific question has occupied men 
more, Mathematically speaking nothing is more simple; itis enongh 
as in surveying to take from the ends of a known base visnal lines to 
the inaccessible object; the rest is an elementary calenlation. Un- 
fortunately in the case of the sun the distance is great, and the bases 
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which may be measured on the earth, are very small. fn such case 
slight errors of sight exercise enormous iofluence over the results. 
Io the beginning of the last century Halley remarked that certain in- 
terpositions of Venus between the earth and the sun, or to employ a 
consecrated expression, the passages or transits of the planet over the 
solar disc, would supply every observatory with the indirect means of 
fixing the position of the visual ray, much snperior in exactness to the 
most perfect direct methods. Snch was the occasion iu 1761 and 
1769 of the scientific voyages in which, without speaking of Europe, 
France was represented in the Isle of Rodriguez by Pingré, in St. Do- 
mingo by Fleurieu, in California by the Abbé Chappe, and at Pondi- 
cherry by Legevtil. At the same time England sent out Maskelyne 
to St. Helena, Wallis to Hudson’s Bay, Mason to the Cape of Good 
Hope, Capt. Cook to Tahiti, &c. The observations inthe Southern hemi- 
sphere, compared with those in Europe, and particularly with the ob- 
servations, which Father Hell, a famous Austrian astronomer, went to 
make at Wardhuns, in Lapland, gave for the distance of the sun, the 
resnlt which has since figured in all the treatises on astronomy and 
navigation. No government hesitated to furnish learned societies 
with the means, at whatever cost, of suitably establishing their ob- 
servers in the most distant regions. We have already remarked that 
the determination of projected distance appeared imperiously to re- 
quire a great base, and that small bases would not have sufficed, La- 
place then solved this problem numerically without any sort of base ; 
he dednced the distance of the sun, from observations of the moon, 
made in a single and the same place. 

The sun is the cause of perturbations to our satellite, which evi- 
dently depend on the distance of that immense ioflamed globe from 
the carth. Who does not see that these pertnrbations would diminish 
if the distance augmented, and on the other hand, would increase if 
the distance diminished ; that distance in fact regulates the greatness 
ofthem. Observation gives the numerical valne of these perturba- 
tions; theory on the other hand developes the general mathematical 
relation which connects them with the solar distance and other known 
elements. When we have reached this term, the determination of 
the mean radius of the terrestrial orbit becomes one of the easiest 
algebraic operations. Snch is the happy combination by means of 
which Laplace solved the great and celebrated prublem of the parallax; 
thas did this ingenious mathematician find for the mean distance of 
the sun from the earth, expressed in radii of the earthly globe, a num- 
ber little different from that which had been deduced from so many 
laborious and costly voyages. According to the opinion of very com- 
petent judges, it wight perhaps be that the result of the indirect 
method was worthy ot the preference. 

The movements of the moon were to our great geometer a fertile 
mine, His penetrating gaze hnew how to find out their unknown 
treasures. He cleared them from all that hid them from vulgar eyes, 
with a skill and constancy equally worthy of admiration. We shall 
be excused for quoting a new example. The earth governs the 
moon in its course. The carth is flattened. A flattened body does 
not attract like a sphere, There must therefore be in the movement, 
we had almost said, in the allnre of the moon, a sort of impress of the 
terrestrial flatness. Such was at the first blush the thought of Laplace. 
It remained to be determined, and in that lay all the difficulty, whe- 
ther the characteristic traits which the flattening of the earth wonld 
communicate to our satellite, were sensible enough, apparent enough 
not to be confounded with errors of observation; it was also requisite 
to find the general formula of this kind of perturbation, in order to be 
able, as in the case of the solar parallax, to extricate what was un- 
known. The ardonr and analytical power of Laplace surmounted all 
these obstacles. At the close of a task which had exacted infinite at- 
tention, the great geometer found in the lunar movement, two per- 
turbations, clear and characteristic, depending on the terrestrial flat- 
tening. The former affected the portion of the movement of our 
satellite, which is particularly measured by the instrnment known in 
our observatories nnder the name of the meridian lunette; the second, 
developing itself nearly in a north and south direction, could only be 
manifested in observations by a second instrament, the mural circle. 
These two inequalities of very diferent values, measured with two 
instrnments entirely distinct, connected with the cause which produced 
them by the most differeat analytical combinations, have however led 
to the same flattening. The flatteving thus deduced from the move- 
ments of the moon is not, it must be well understood, the particular 
flattening corresponding with such or such conntry; the flattening ob- 
served in France, England, Italy, Lapland, North America, India or 
the Cape; forthe earth having suffered at various times and in various 
places, considerable elevations, the primitive regnlarity of its curve 
fas been notably disturbed; the moon, and that itis which renders 
the result inappreciable, should give and has effectively given the 
general flattening of the globe, a sort of mean between the various de- 
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terminations obtained with enormous expense, infinite labour, and by 
means of long voyages undertaken by the astronomers of all the coun- 
tries in Europe. 

I wonld add some short remarks of which the basis is borrowed 
from the author of the Mécanique Céleste; and which seem very pro- 
per to throw into relief, to bring into full light, what the methods of 
which I have just sketched the leading features, contain that is deep, 
unexpected or almost paradoxical. What are the elements whieh 
had to be put in parallel, to arrive at results expressed with the pre- 
cision of the smallest decimals? On the one hand, mathematical for- 
mule deduced from the principle of universal gravitation; on the 
other certain observed irregularities in the returns of the moon on the 
meridian. An observer who from his birth had never left his closet, 
who had never seen the heavens except through the narrow north and 
south opening, in the vertical plane of which the principal astronomi- 
cal instruments move; to whom nothing had ever been revealed con- 
cerning the stars moving above his head, except that they attract each 
other according to the Newtonian law, would however by means of 
analytical science, have succeeded in discovering that his humble and 
narrow dwelling belonged toa flattened, ellipsoidal globe, of which 
the equatorial axis exceeded the polar and rotary axis by one three 
hundred and sixth; he also, isolated and immovable, would have found 
his true distance from the sun. 


It is to D’Alembert that we must go up, as 1 have recalled in the 
beginning of this notice, to find a satisfactory mathematical explana- 
tion of the phenomena of the precession of the exquinoxes; but our 
illustrious fellow-countrymap, and Euler, also, whose selections came 
after that of D’Alembert, left completely on one side certain physical 
circumstances which however it would seem could not be neglected 
without inquiry. Laplace supplied this omission. He showed that 
the sea notwithstanding its fluidity and the atmosphere, notwithstand- 
ing its currents, both influence, the movements of the axis of the 
earth or the equator, just as if they formed solid masses adhering to 
the terrestrial spheroid. 

The axis around which our globe makes an entire turn every four 
and twenty hours, does it eonstantly pierce the terrestrial spheroid at 
the same material points? In other terms the poles of rotation, which 
from year to year correspond to different stars, are they also displaced 
on the surface of the earth? In the affirmative case, the equator is 
moved like the poles, the terrestrial latitudes are variable, no eountry, 
during the course of ages, will enjoy even as a mean, a constant cli- 
mate; the most different regions may turn by turn become circnm- 
polar. Adopt the contrary supposition, and every thing assumes a 
character of admirable permanence. The question which I have just 
raised, one of the capital ones in astronomy, can only be solved by 
single observations, so long as the ancient latitudes are uncertain. 
Laplace provided for this by analysis: the learned world was taught 
by the great geometer that no cause connected with universal gravita- 
tion ought sensibly to displace, on the surface of the terrestrial sphe- 
roid, the axis around which the world appeared to turn. The sea far 
from being an obstacle to the constant rotation of our globe around the 
same axis, would on the contrary bring back this axis to a permanent 
state, by reason of the mobility of ils waters and the resistance which 
their oscillations encounter. All that I have said as to the position of 
the axis of the world must be extended to the duration of the move- 
ment, the rotation of the earth, which is the umty, the true standard 
of time, The importance of this element led Laplace to seek nume- 
rically whether it was ailected by internal circumstances such as 
earthquakes and volcanoes. Need I say that the result was in the 
negative. 

The admirable work of Lagrange on the libration of the moon 
seemed to have exhausted the matter, it was not however so. The 
movement of revolution of our satellite around the earth, is subjected 
to perturbation and inequalities, styled secular, and which were un- 
known to Lagrange, or neglected by him. These inequalities in the 
long run place the star, without speaking of whole circumferences, at 
a half circumference, or a circumference and a half from the position 
which it would otherwise occupy. If the rotary movement did not 
participate in such perturbations the moon in the course of time would 
successively present to ns all the parts of her surface. This event 
will not happen, as the halfsphere of the moon now invisible will be 
invisible for ever. Laplace has shown indeed that the earth by its 
attraction, introdnces into the rotary movement of the lunar spheroid, 
the secular inequalities which exist in the revolving movement. Such 
researches show the power of mathematical analysis in all its bril- 
liancy. Synthesis would have led very diffieulty to the finding out of 
pets so deeply hidden in the complicated actions of a multitude of 
orces. 


We should be unpardonable if we forgot to place in the first rank, 
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among the works of Laplace, the perfecting of the Lunar Tables. This 
perfecting, in truth, had for its immediate end the rapidity of distant 
maritime communications, and that which is of infinitely greater value 
than any mercantile consideration, the preservation of seamen’s lives. 
Thanks to unparalleled sagacity, unbonnded perseverance, and ardour 
always youthful and influential on his able fellow labonrers, Laplace 
solved the problem of the longitude, more completely than any had 
dared to hope in a scientific point of view, more exactly than the 
nautical art required in its greatest refinement. The ship, the play- 
thing of the winds and storms, has no longer to fear being left adrift 
in the immensity of the ocean. An intelligent view of the starry 
sphere will teach the pilot, everywhere and always, what is his dis- 
tance from the meridian of Paris. The extreme perfection of the 
actual Lunar Tables gives to Laplace the right of being reckoned 
among the benefactors of mankind. 

In the beginning of 1611 Galileo thought be fonnd in the eclipses 
of the satellites of Jupiter a simple and rigorous solution of the 
famous nautical problem. Active negociations even were thenceforth 
commenced to introduce the new mode on board numerous vessels of 
Spain and Holland. The negotiations failed. From the discussion 
the evidence was obtained that the exact observation of the satellites 
would require powerful telescopes, and such telescopes could not be 
employed in a ship tossed about by the waves. The method of Gali- 
leo appeared at least to preserve all its merits on dry land, and to 
promise geography great improvements. These hopes were however 
found to be premature. The movements of the satellites of Jupiter 
are not nearly so simple as the immortal inventor of this methud of 
taking the longitude supposed. It has required three generations of 
astronomers and geometers to labour with firnmess in the determina- 
tion of their strongest perturbations. It has required in fine that La- 
place should bring in the midst of them the torch of mathematical 
analysis to give the tables of these little stars all the precision, re- 
quisite and desirable. New nantical ephemerides give five or ten 
years beforehand the indication of the hour at which the satellites of 
Jupiter will be eclipsed and reappear. The calculation does not yield 
in exactness to direct observation. In this group of stars considered 
apart, Laplace found perturbations analagons to those which the planets 
sustain. The promptitude of the revolutions reveals among them in 
a sufficiently short space of time changes which centuries alone would 
develope ia the solar system. Although the satellites have a diame- 
ter hardly appreciable, even under the best telescopes, our illustrions 
fellow-countryman determined their masses. He discovered in fine 
in their movements, simple and extremely remarkable relations be- 
tween the relative positions of these little stars, and which are called 
the laws of Laplace. Posterity will not blot out this designation, they 
will think it natural that the name of such a great astronomer should 
be written in the firmament alongside of that of Kepler. 

Let ns quote two or three of the laws of Laplace. I, alter having 
added to the mean longitude of the first satellite the double of that of 
the third, we subtract trom the sum triple the mean longitude of the 
second, the result will be exactly equal to ISO degrees, or half a cir- 
cumference. Would it not be really extraordinary if the three satel- 
lites should have been placed originally at distances from Jupiter, and 
in respective positions, which were constantly and rigorously to main- 
tain the before-named conditions? Laplace replied to this question 
by showing that there is no occasion the law should be rigorous in the 
origia. The mutual action of the satellites must have led to the pre- 
sent mathematical state, if once the distances and positions complied 
with the law in wo approximate manner. This first law is equally 
true when the synodic elements are employed. It thence evidently 
results that the three first satellites of Jupiter can never be eclipsed 
at once. We see what we must believe us to a recent observation so 
much celebrated, and during which certain astronomers saw momen- 
tarily none of the four satellites around the planet. That in no wise 
authorises ns to suppose them eclipsed: a satellite disappears when 
it projects itself upon the central part of the luminous disc of Jupiter, 
and also when it passes behind the opaque body of the planet. 

Another very simple law is this, to which are subject the mean 
movements of the same satellites of Jupiter. If we add to the inean 
movement of the first satellite donble the mean movement of the third. 
the sum is exactly equal to thrice the mean movement of the second. 
This numerical conjunction, perfectly correct, would be one of the 
most mysterious phenomena of the system of the world if Laplace had 
not proved that the law conld only have been applied at the origin, 
and that the mutnal action of the satellites had sufficed to make it 
rigorous. The illustrious geometer, pushing his researches to their 
minutest ramifications, arrived at this result. The action of Jupiter 
co-ordinates the rotary movement of the satellites, in such manner 
that, without regard to secular perturbations, the duration of the rota- 
tion of the first satellite, plus twice the duration of the rotation of the 
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third, forms a sum constantly equal to thriee the duration of the rota- 
tion of the second. 

By a deference, modesty, and timidity, without any plausible grounds, 
our workmen, in the last century, had given up to the English the mo- 
nopoly of the construetion of astronomical instruments. Thus let us 
openly acknowledge it, at the time when Herschel on the other side 
of the channel made his beautiful observations, there existed in France 
no means of following them and developing them; we had not even 
the means of verifying them. Happily for the scientific honour of our 
country, mathematical analysis isa powerful instrument. Laplace 
proved it so well that on a solemn occasion he foresaw from the depths 
of his study, and minutely announced, what the skilful astronomer of 
Windsor was going to see by making nse of the largest telescopes 
which had ever come from the hand of man. When Galileo, in the 
beginoing of 1610, directed toward Saturn a very weak telescope re- 
cently made by his own hands, he saw that this planet is only an or- 
dinary globe, without however being able to give an exact account of 
its real form, The expression tri-corpus, by which the illustrious 
Florentine philosopher summed up his reflections, implied an idea 
completely erroneous. Our fellow-countryman Roberval was much 
more happily inspired; but from want of having given a detailed com- 
parison of his hypothesis and his observations, he abandoned to Huy- 
gens the honour of being considered the author of the true theory of 
the phenomena which this admirable planet presents. Everybody now 
knows that Saturn is composed of a globe 900 times larger than the 
earth, and of a ring. This ring does not touch the inner globe at any 
point, it is everywhere removed 20,000 miles. Observations carry 
the breadth of the ring to 30,000 miles. The thickness is certainly 
not 250 miles. Except an obscure streak, which, guing through the 
whole extent of the ring, divides it into two parts of unequal breadth 
and dissimilar brightoess, this strange colossal bridge without piers 
had never presented to the most experienced and most able observers 
either spot or pertuberance capable of deciding whether it were im- 
movable or gifted with a rotary movement. Laplace considered that 
it was little probable, if the ring were immovable, that its constituent 
parts should resist, by their simple adherence, the attractive and con- 
tinval action of the planet. A movement of rotation suggested itself 
tu his mind as the conservative principle, and he determined the re- 
quisite speed; the speed thus calculated is equal to that which Her- 
schel deduced later from extremely delicate observations. The two 
parts of the ring, being placed at different distances from the planet, 
could not fail to be affected from the action of the sun with different 
movements of precession. The planes of the two rings should thus, 
it seemed, be generally inclined to each other, while observation in- 
cessantly shows them confused together. It was then requisite thata 
canse should exist capable of neutralizing the solar action. Ina paper 
published in Feb. 1789, Laplace found that this cause must be the 
flattening of Saturn, produced by a rapid rotary motion of that planet, 
of which Herschel announced the existence in August 1759. It will 
be remarked how the eye of the mind can, in certain cases, supply the 
most powerful telescopes, and lead to astronomical discoveries of the 
highest order. 

Let us descend from heaven to earth. The discoveries of Laplace 
will be found neither less important nor less worthy of his genius. 
The tides, that phenomena which an ancient in despair called “ the 
tomb of human curiosity,” have been, by Laplace, connected with an 
analytical theory, in which the physical conditions of the question 
figure for the first time. Thus calculators, to the great benefit of our 
maritime coasts, hazard themselves now in foretelling several years in 
advance the circumstances of hour and height of great tides, without 
any further disquietude as to the result, than if it concerned the phases 
ot aneclipse. There exists between the phenomena of the flow, ebb, 
and alternative actions which the sun and moon exercise on the liquid 
stratum which covers three quarters of the globe, an intimate neces- 
sary connection, in which Laplace, making use of twenty years obser- 
vations at Brest, determined the value of the mass of our satellite. 
Science now knows that 75 moons would be requisite to form a weight 
eqnivalent to that of our eartlily globe, and this is due to the atten- 
tive and minute study of the oscillations of the ocean. We only know 
of one means of adding to the profound admiration which all attentive 
minds will doubtless feel for theories susceptible of such consequences. 
An historical quotation will supply us with it: we will recall that in 
163], in his celebrated Dialogues, the illustrious Galileo was far from 
seeing the mathematical connections whence Laplace deduced such 
beantiful, such evident, and such useful results that he charged as 
7neptia the loose conception of Kepler of attributing to Innar attrac- 
tion a certaio part in the daily and periodical movements of the waves. 
Laplace did not confine himself to extending them so widely, to per- 
fecting in a maoner so essential the mathematical theory of the waves; 
he considered further the phenomenon under quite a new light; it was 
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he who first treated of the stability of the equilibrium of thesea. The 
systems of solid or liquid badies are subject to two kinds of equili- 
brinin, which must be carefully distinguished. In the former, in firm 
or stable equilibrium, the system slightly removed from its primitive 
position, incessantly tends to return to it. Inthe unstable equilibrium, 
on the other hand, a slight shock in the beginning may, in the long 
run, become enormous. If the equilibrium of the waves is of the 
latter kind, waves engendered by the action of the wind, by earth- 
qnakes, and by sudden movements at the bottom of the sea, might, in 
the end, raise themselves to the height of the highest mountains. The 
geologist would have the satisfaction of seeking in these prodigious 
oscillations for rational explanations of a great number of phenomena, 
but the world would be exposed to new and terrible cataclysons. 
People may be comforted; Laplace has proved that the equilibrium 
of the ocean is stable, but on the express condition, elsewhere estab- 
lished by certain facts, that the mean density of the liquid mass be 
inferior to the mean density of the earth. For the actual sea always 
remaining in the same state, let us substitute an ocean of mercury, 
and stability will have disappeared, and the liquid will frequently 
leave its bounds to devastate continents even in the snowy regions 
lost in the clouds. Do we not remark huw every analytical research 
of Laplace has shawn, in the universe and in our globe, conditions of 
order and durability. 

It was impossible that the great geometer, who had so well suc- 
ceeded in the study of the ocean tides, should not study the tides of 
the atmosphere; that he should not subject to the delicate and defini- 
tive proofs of rigorous calculation, the opinions, generally spread, 
touching the influence of the moon on the height of the barometer, 
and on other meteorological phenomena. Laplace, in truth, has de- 
voted a chapter of his beautiful work to the examination of the fluc- 
tuations which the attractive force of the moon can effect on our at- 
mosphere. It results from these researches that at Paris the lunar 
flux measured on the barometer is nowise sensible. The value of this 
flux, obtained by the discussion of a long series of observations, has 
not exceeded two hundredths of a millimeter, (ms of an inch,) a 
quantity inferior to those for which it is possible to answer in the 
actual state of meteorological science. The calculation to which I 
have just referred may be adduced in support of the considerations to 
which I had recourse in another article of the Annuaire, when I en- 
deavoured to establish that if the moon modifies, more or less, accord- 
ing to its different phases, the height of the barometer, it is not by 
attraction. 

No one was ever more ingenious than Laplace in laying hold of the 
relations and intimate connections between phenomena apparently 
different; no one showed more ability in drawing important conclu- 
sions from these unexpected comparisuns. Toward the end of his 
days, for instance, he upset by a stroke of his pen, with the help of a 
few observations of the moon, the cosmagonic theories of Buffon and 
Bailly, so long in vogue. According tv these theories the earth 
moved towards an inevitable and approaching congelation. Laplace, 
who never contented himself with a vague expression, endeavoured 
to determine by numbers the great speed of cooling in our globe, 
which Buffun had so eloquently, bul so gratuitously announced. No- 
thing could be more simple, better connected, or more demonstrative, 
than the chain of deductions of the celebrated geometer. A body 
lessens io its dimensions when it cools. According to the most ele- 
mentary principles of mechanics, a rotary body which contracts must 
inevitably turn faster and fast: r. The day at all periods las had for 
its duration the time of the earth’s rotation; if the earth cooled down 
the day must incessantly shorten. But there isa means of discovering 
whether the duration of the day has varied: it is to examine in cach 
century what has been the are of the celestial sphere which the moon 
has traversed during the time that the astronomers of the periad called 
a day, during the time that the earth employs to make a revolution 
on itself; the speed of the moon being in truth independent of the 
duration of ihe rotation of our globe. Now take with Laplace, in 
known tables, the slightest values, if you like, of the dilatations or con- 
tractions to which solid bodies are subject from changes in tempera- 
ture; then search in the annals of Greek, Arab, and modern astronomy 
to find the angular velocity of the moon, and the great geometer will 
from these data bring the invincible proof that in 2000 years the mean 
temperature of the globe has not varied the hundredth part of a cen- 
tigrade degree. There is no effect of eloquence which can resist the 
authority of a similar argument, the power of such figures, Mathe- 
matics have in all times been implacable adversaries of scientific 
romances, 

The fall of bodies, if it were not a phenomena of every moment, 
would excite justly, and in the highest degree, the astovishment of 
men. What is morc extraordinary, indeed, than to see a mass inert, 
that 1s to say deprived of will, a mass whieh can have no propensity 
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to move in one direction more than another, precipitate itself towards 
the earth as soon as it ceases to be upheld. Nature engenders the 
weight of bodies by ways so concealed, so much beyond the reach of 
our senses, and the ordinary resources of human intellect, that the 
philosophers who, in antiquity, thought they could explain everything 
mechanically, according to the simple evolutions of atoms, excepted 
weight. Descartes tried what Leucippus, Democritus, Epicurus, and 
their schools had thonght impossible. He made the fall of terrestrial 
bodies depend on the action of a whirlwind of very subtile matter cir- 
culating around onr globe. The real improvement whicli the illus- 
trious Huygens added to the ingenious conception of our fellow-coun- 
tryman were far, however, froin giving clearness and precision to it, 
those characteristic attributes of troth. Those appreciate very ill the 
direction, the bearing of one of the greatest questions in which the 
moderns have engaged, who see Newton come forth victorious from a 
contest in which his two immortal predecessors had succumbed. 
Newton no more discovered the cause of gravitation than Galileo had 
done. Two bodies near eaeh other approach. Newton did not seek 
the nature of the power which produced this effect. The power 
exists, he calls it by the name of attraction, but with the warning that 
the term from his pen implies no fixed idea touching the mode of 
physical action, according to which gravitation arises and is brought 
into action. Attractive force once admitted as a fact, Newton follows 
it np and studies it in terrestrial phenomena, in the revolution of the 
noon, planets, satellites, comets, and, as we have already said, he pro- 
duces from this incomparable labonr the mathematical, simple, and 
universal characters of the forces which preside over the movements 
of all the stars which compose our planetary system. The loud ap- 
plauses of the learned world did not prevent the immortal author of 
the Treatise on Natural Philosophy from hearing isolated voices pro- 
nounce, as the occasion of universal attraction, ihe words “ occult 
qualities.’ This word made Newton and his most devoted and en- 
ihusiastic disciples give up the reserve which they thought it their 
duty to observe. Then were banished to the class of the ignorant 
those who considered attraction as an essential property of matter, as 
the mysterious index of a sort of charm; who supposed that two 
bodies could act npon each other without the intermediation of a third 
body: then this power became in every place either the resultant of 
the efort made by a certain fluid (ether), to escape into the free 
regions of space, where its density is at its maximum, towards the 
planetary bodies around which it exists in the greatest state of rare- 
faction, or either the consequence of the impulse of some fluid medimn, 

Newton never explaiaed himself categorically on the manner in 
which an impulse, the physical cause of the attractive power of mat- 
ter, could arise, at least in our solar system. But we have now very 
strong reasons for believing that in writing the word impulse the great 
geometer was thinking of the systematic ideas of Varignon and Natio 
de Duillier, later restored and perfected by Lesage; these ideas, in 
fact, had been communicated to him before publication, According 
to Lesage’s ideas, there are in the regionsof space corpuseles moving 
themselves in all possible directions, and with excessive rapidity. 
The author gave to these corpuscles the name of ultra-mondane cor- 
puscule. Their aggregate composed the gravific fluid, if, however, 
the designation of fluid could be applied to a collection of particles 
having no connection together. Anunique body, placed in the middle 
of such an ocean of movable corpuscles, would remain in repose, 
since it would be equally pusned in every direction. On the other 
two bodies would move towards each other, for their regardant sur- 
faces would no longer be struck, in the direction of the line which 
would join them, by the ultra-mondane corpuscles; for there would 
then exist currents of which the effect would no longer be destroyed 
by counter currents. It is easily seen that two bodies placed in the 
gravific fluid would tend to approach, with an intensity which would 
vary in the inverse ratio of the square of the distances. If attraction 
is the result of the impulsion of a fluid, its action should employ a 
finite time in passing through the immense spaces which separate the 
heavenly bodies. The sun would tben be suddenly annihilated, so 
that alter the catastrophe, mathematically speaking, the earth would 
still feel its attraction for some time. The contrary would happen on 
the sndden birth of a planet; a certain time would transpire before 
the attractive action of the new star wonld be felt on our globe. 
Several geometers of the last century believed that attraction was not 
instantaneously transmitted from one body to anothers they even 
gifted it with a very slight velocity of propagation, Daniel Beruouilli 
for instance, wishing to explain how the highest tide arrives on our 
coasts a day and a half after the syzygies, that is tu say, a day and a 
half after the epochs when the sun and moon have been most favour- 
ubly situated for the production of this magnificent phenomenon, 
admits that the lunar action employed all this time (a day and a half) 
in transinitting itself from the moon to the sea, Such a low velocity 
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could not be made to agree with the mechanical explanations of the 
weight of which we have spoken. The explanation, indeed, impe- 
riously supposes that the proper velocity of the heavenly bodies is 
comparatively insensible to that of the gravific fluid. 

Before having found that the actual diminution of eccentricity in 
the earthly orbit is the real canse of the acceleration observed in the 
movement of the moon, Laplace, on his side, had sought whether this 
mysterious acceleration did not depend on the successive propagation 
of attraction. Calculation for a moment made the supposition plausi- 
ble. He showed that the gradual propagation of attraction would 
inevitably introduce into the movement of our satellite a per- 
turbation proportionate to the square of the time lapsed, beginning 
with any epoch; that to represent numerically the results of astrono- 
mical observations, it would be by no means necessary to attribute to 
attraction low velocities; that a propagation eight million times more 
rapid than that of light would satisfy all these phenomena. Although 
the true cause of the acceleration of the moon be now well known, the 
ingenious calculation of which I have just spoken does nat the less 
preserve its place inscience. Ina mathematical point of view, the 
perturbation dependant on the successive propagation of attraction 
which tlis calculation points out, has a certain existence. The con- 
nection between the velocity and the perturbation is such that one of 
the two quantities leads to the numerical knowledge of the other. 
But by giving to the perturbation the maximum value which observa- 
tions allow when they are corrected by the known acceleration arising 
from the change of eccentricity in the earthly orbit we find for the 
velocity of the attractive force—fifty million times the speed of light. 
By recollecting that this number is a minimum limit, and that the 
speed of the luminous rays equals 200,000 miles per second, those 
philosophers who pretend to explain attraction by the impulse of a 
fluid, will see what prodigious velocities they have to satisfy. The 
reader will here again remark with what sagacity Laplace knew how 
to take advantage of the phenomena best adapted to throw light on 
the ardous questions of celestial physics; and with what good fortune 
he explored them, bringing forth numerical conclusions before which 
the mind becomes confused. 

The author of the Mécanique Céleste admitted with Newton that 
light is composed of material molecules of excessive tenuity, and 
gifted in free space with a velocity of 200,000 miles per second. 
However we must warn those who would take advantage of this im- 
posing authority that the principal argument of Laplace in favour of 
the system of emission was the possibility of subjecting everything 
in it to simple and rigorous calculation, while the undulatory theory 
presented to analysis, and still otlers immense difficulties. It was ma- 
terial for a geometer who had so elegantly connected with attractive 
and repulsive forces, the laws of simple refraction to which light 
obeys in the atmosphere, and of double refraction which it obeys in 
certain crystals, should not abandon this path before having mathema- 
tically ascertained the impossibility of arriving in the same manner at 
plausible explanations of the phenomena of diffraction and polarisation, 
Besides the care which Laplace always took to push his researches as 
much as possible to numerical deductions will permit philosophers, 
who undertake a complete comparison of the two rival theories of 
light, to seek in the Mécanique Céleste, the data of many comparisons 
very striking and full of interest. Is light an emanation from the sun? 
does that star dart at every moment and in all directions, a part of its 
own substance? does it diminish gradually in mass or volume? The 
solar attraction of our globe would then become less and less con- 
siderable; the radius of the terrestrial orbit, on the other hand, could 
not fail to increase, and the length of the year would receive a cor- 
responding augmentation. That is witl every one the result of a 
first glance. By applying analytical calculation to the question, by 
descending thus to numerical applications by the help of the more 
precise results of observation as to the duration of the year in different 
ages. Laplace proved that in 2000 years a constant emission of light 
has not diminished the mass of the sun one two thousandth part of its 
primitive value. 

Our illustrious fellow-conntryman never proposed to himself any- 
thing vagne or indeterminate. His constant object was the explana- 
tion of some grand natural phenomena, according to the inflexible rules 
of mathematical analysis. No philosopher, no geometer more care- 
fully kept himself in check against the spirit of systematizing. No 
one feared more the scientific errors which imagination brings forth, 
when it is not circumscribed with the bounds of facts, calculation and 
analogy. Once, once only, Laplace cast himself like Kepler, like 
Descartes, like Leibnitz, like Buffon, in the reign of conjecture. Fis 
conception was then nothing less than a cosmogony. 

All planets revolve around the sun from west to east, and in planes 
which form with each other very slight angles. The satellites move 
around their respective planets like the planets around the sun, that 
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is to say, from west to east. The planets and the satellites, of which 
the movements of rotation can be observed equally turn on their cen- 
tres from west ta east. Jn fine the rotary movement of the sun is also 
affected from west to east. There is therefore a total of forty-three 
movements similarly directed. By the calculation of probabilities 
there are more than four thousand milliards to one against this simi- 
litude indirection of so many movements being the effect of chance. 
Buffon is, ] believe, the first who has attempted to give an account of 
this singularity of our solar system. Wishing to abstain from resort- 
ing in the explanation of phenomena to causes out of nature, the cele- 
brated academician sought a physical origin or what is commen in 
the movement of so many stars ; of so many stars, different in their 
size, forms, and distances, from the principal centre of attraction. 
This origin he thought he bad found by making this triple supposi- 
tion; a comet fell obliquely on the sun; it pushed before it a torrent 
of fuid matter; this matter, transported according to its different de- 
rees of Jevity, more or less far from the sun, formed by concentration 
all the known planets. The bold hypothesis of Buffon is subject ta 
insurmountable difficulties, 1 have already sufficiently illustrated them 
in my notice on comets. IT may therefore confine myself to pointing 
out here ina few words the casmogonic system which Laplace sub- 
stituted for that of the illustrions author of the Natural History. 
According to Laplace the sun was at a remote period, the central 
nuclens of an immense nebulosity which had a very high temperature, 
and extended far beyond the region where Herschel now moves. At 
that time no planet existed. The solar nebulosity was gifted with a 
general movement of revolution directed from west to east. On 
cooling down it could not fail to sustain a gradual condensation, and 
thenceforth to turn faster and faster if the nebulous matter extended 
originally in the equatorial region as far as the limit at which the 
centrifugal force exactly counterbalanced the attractive action of the 
nucleus, the molecules situated at that limit, should during the con- 
densation separate from the rest of the atmospheric matter and form 
an equatorial zone, a ring turning separately and with its primitive 
velocity. It may be conceived that analagous separations would take 
place at different periods, that is to say, at various distances from the 
nucleus, in the superior strata of the nebulosity, and that they would 
give rise toa succession of distinct rings kept almost in the same 
plane, and gifted with Cifferent velocities. This once admitted, we 
easily see that the indefinite preservation of the rings would have re- 
quired in their whole circumference a composition little probable. 
Fach of them broke then in its turn into several masses which were 
endowed, as it is easily to be conceded, with a rotary movement in the 
common direction of revolution, and which on account of their fluidity 
assumed spheroidal forms. If we allow now that one of these sphe- 
roids may have swallowed up all those arising from the same ring, it 
will be sufficient to give it a mass superior to that of all the others. 
In each of the planets in the vaporous state of which we have just 
spoken, the mind recognizes a central nucleus gradually increasing in 
mass, and an atmosphere which presents at its successive limits, 
phenomena entirely similar to those which the solar atmosphere, pro- 
perly so called had presented to us. We thus assist at the birth of 
the satellites and of the ring of Saturn. The system of which L have 
just given a sketch, has for its object to show how a nebulosity gifted 
with a general movement of rotation should in the Jong ron transform 
itself into a very luminous central nucteus (the sun), and into a series 
of distinct spheroidal planets, distant one from another, all moving 
around the central sun in the direction of the primitive movement of 
the nebulosity ; and how these planets would thus have around their 
centres movements of rotation similarly directed, how in fine the 
satellites, when formed, could not fail to turn on themselves and 
around the planets which carry them along, in the direction of the 
rotation of those planets, and of their circulating movement around 
the sun. We have just observed conformably with the principles of 
mechanies, the forces with which the particles of the nebulosity were 
primitively gifted, in the movements of rotation and cirentation of the 
distinct and compact to which these particles had given rise by ag- 
glomerition, But in so doing we make only asingle step. The pri- 
mitive movement of rotation in the nebulosity does not result from 
simple attractions ; this movement seems to indicate the actioa of an 
impulsive primordial force. Laplace is far from holding with respect 
to this the almost general opinion of philosophers and mathematicians. 
“ He daes not believe that the mutual attraction of bodies primitively 
motionless, would in the long run, reunite all these bodies in a state 
of repose, around a common centre of gravity.” He maintains on the 
contrary, that three bodies without movement, of which two should 
be much larger in mass than the third, would not agglomerate info an 
homogeneous mass, but only in exceptional cases. In general the two 
larger bodies would unite together, while the third would revolve 
around the common centre of gravity. Attraction would thus become 
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the cause of a kind of motion to which impulse would seem alone 
capable of giving birth. 

ln might in truth be believed that in laying down this part of his 
system, Laplace had before his eyes the words which Jean Jacques 
Rousseau had placed im the mouth of the Savoyard curate, and which 
he endeavoured to refute. ‘Newton has discovered the law of at- 
traction,” says the author of Emile, “but attraction alone would soon 
reduce the universe to a motionless mass; to this law it has been re- 
quisite to add a projectile force to make the heavenly bodies describe 
curves. Let Descartes tell us what physical law has made his vortices 
turn round; let Newton show to us the hand which directed the 
planets on tangent of their orbits.” 

According to the cosmogonic ideas of Laplace, comets, in the origin, 
were not part of our system; they have not been formed at the ex- 
pense of the matter of the immense solar nebnlosity; they must be 
considered as small wandering nebulosities which the attractive force 
of the sun has deviated from their primitive path. Those of the 
comets which penetrated into the great nebulosity at the period of its 
condensation, and the formation of the planets, fell into the sun de- 
seribing spirals, and would by their action, more or less, remove the 
planes of the planetery orbits from the plane of the solar equator, with 
which they would otherwise exactly have coincided. As to the 
zodiacal light, that stumbling block on which so many theories have 
fallen, it is composed of the most volatile particles of the primitive 
nebulosity. These molecules not having combined with the equato- 
rial zones, successively abandoned in the plane of the soar equator, 
continue to revole at the distances at which they were primordially, 
and with their origiaal velocity. The existence of this extremely 
rare matter, in the region occupied by the earth, and even only in that 
of Venus, seemed irreconcileable with the laws of mechanics; but 
that was when, by placing the zodiacal matter in the immediate de- 
pendence of the solar photosphere, properly so called, there was im- 
pressed on it an angular movement of rotation, equal to that of this 
photosphere, a movement by means of which its entire revolution 
would only require twenty-five days and a half. 

Laplace presented “his conjectures on the formation of our solar 
system, with the mistrust which everything must inspire which is not 
the result of calculation and observation.” Perhaps it is to be re- 
gretted that they did not receive greater developement, particularly 
in what regards the division of matter into distinct rings ; perhaps it 
is unfortunate that the illustrious author has not snfliciently explained 
himself as to the primitive physical condition, the molecular condition 
of the nebulosity, at the expense of which were formed the sun, 
planets, and satellites of our system; perhaps it is to be regretted in 
pasticular that Laplace shonld have thought proper to pass so slightly 
aver the possibility, evident according to him, of the movements of 
revolution, resulting from the action of simple attractive forces, Soe 
Notwithstanding these omissions, the ideas of the author of the Mé- 
canique Céleste are nevertheless the only ones which, by their 
grandeur, coherence,, and mathematical character, can be truly con- 
sidered as forming 2 physical cosmogony; the only ones which in 
the present day find a powerful support in the results of the recent 
labours of astronomers on the nebulosities of every kind with which 
the firmament is sprinkled. 

In this analysis we have thought proper to concentrate attention on 
the Mécanique Céleste. The System of the World and the Analy- 
tical Theory of Probabilities would not require less developement 
The Exposition of the System of the World is the Mécanique Céleste. 
stripped of its grand panalopy of analytical formulas, through which, 
must indispensably pass every astronomer who, according to the ex- 
pression of Plato, wishes to know “ what figures” govern the material 
nuiverse. It is in the Exposition of the System of the World that 
persons unacquainted with mathematics must seek an exact and suffi- 
cient idea of the methods to which physical astronomy owes its as- 
tonishing progres. This work, written with noble simplicity, exqui- 
site propriety of expression, and scrupulous correctness, concludes 
with an abridgement of the history of astronomy, now classed, by an 
unanimous judgment, among the finest monuments of the French 
language. It lias often been regretted that Cesar, in his immortal 
Commentaries, has confined himself to the relation of his own cam- 
paigns; the astronomical commentaries of Laplace extend to the 
origin of society. The endeavours made in all ages to snatch from 
the firmament new truths are there analysed with justice, clearness, 
and profundity; it is genius constituting itself the impartial appre- 
ciator of genius. Laplace alway remained at the head of this grand 
mission, and his work will be read with respect as long as the torch of 
science shall give forth light. 

The calculation of probabilities, kept within proper limits, interests, 
in an equal degree, the mathematician, the experimentvlists, and the 
statesman. From the period, already remote, when Pascal and Fermat 
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nal laid down the first principles of it, it has rendered, and daily 
renders, eminent service. It is the calculation of probabilities, which 
after having regulated the best arrangements of Tables of Population 
and Mortality, teaches us how to draw from the figures, generally so 
badly interpreted, precise and useful conclusions; it is the calculation 
of probabilities which alone can regulate with equity the rates of pre- 
miums of insurance, subscriptions to tontines, poundage for superan- 
nuations, annuities, discounts, &c.; it is under its attacks that the 
lottery, and so many shameful snares set by cunning for ignorance and 
cupidity, have finally succumbed. To sum up all in one word, the 
Analytical Theory of Probabilities is worthy of the author of the 
Mécanique Céleste. 

A philosopher, whose name recalls immortal discoveries, said to his 
auditor, who were too much fascinated with ancient and consecrated 
reputation, “Remember, that in matters of science, the authority of a 
thonsand is not worth the humble reasoning of one.” Two centuries 
have passed over the words of Galileo without diminishing their 
value, and without hiding their truth. ‘Thus, instead of displaying a 
long list of illustrious admirers of the three splendid works of Laplace, 
we have preferred just to glance over some of the mighty truths 
which mathematics have there disclosed. Let us not, however, carry 
our strictness to excess, and since chance has brougbt into our hands 
a few unpublished letters of one of those men of genius to whom 
nature has given the rare faculty of seizing, at the first glance, the 
culminating points of objects, we may perhaps be allowed to extract 
from three, two or three brief and characteristic fragments on the 
Mécanique Céleste and the Treatise on Probabilities. 

On the 27th Vendemiaire, in the year X, after having received a 
volume of the Mécanique Céleste, General Bonaparte wrote to Laplace, 
“The first siz months which I have at my disposal, shall be devoted 
to the perusal of your fine work.” Itseemed to us that the words 
“ the first six months,’ take away the appearance of an ordinary com- 
plimentary letter of thanks, and contains a just appreciation of the 
importance and difficulty of the matter. On the 5th, Fremaire in the 
year XI, the reading of a few chapters of the volume which Laplace 
had dedicated to him, was for the General “a new cause of regret 
that the force of circumstances had placed in a career which sepa- 
rated him from that of science. At least,” added he, “ I earnestly 
desire that future generations, in reading the Mécanique Céleste, may 
not forget the esteem and friendship which I felt towards its author.” 
On the 17th Prairial, in the year XIII, the General, then Emperor, 
wrote from Milan, “The Mécanique Céleste seems to me destined to 
shed a new lustre on the age in which we live?’ In fine, on the 12th 
August, 1812, Napoleon who had just received the Treatise on the 
Calculation of Probabilities, wrote from Witepsk the tetter which we 
give verbatim. “There was a time when I should have read with 
interest your Treatise on the Calculations of Probabilities; now, I 
must confine myself to expressing the satisfaction which I feel every 
time that I see you publishing new works, which improve and extend 
the first of sciences, and contribute to the national glory. The pro- 
gress and improvement of mathematics is intimately connected with 
the prosperity of the state.” 

I have now arrived at the conclusion of the task I had undertrken. 
I shall be forgiven, I hope, for having shown in so much detail the 
principal discoveries which philosophy, astronomy, and navigation, 
owe to our mathematicians. It seemed to me that, by recalling the 
glorious past, I showed to my contemporaries the whole extent of 
their duties towards their country. In truth, nations in particular, 
should remember the old adage “ noblesse oblige,” nobleness obliges, 


GRAVESEND TERRACE PIER. 
(With an Engraving, Plate XIV.) 

In the Journal for February last we gave a general description of 
this work, which is being erected under the immediate direction of 
Mr. Joun Batpry ReEpMay, Civil Engineer, and of its then state of for- 
wardness, and we have uow the opportunity of presenting our readers 
with drawings of the work, and a cut showing the construction of the 
foundations of one of the main columns. 

The principal part of the work is completed, including the ap- 
proaches, the foundations, main columns, girders and platform, and 
the offices or lodges at the entrance with the clock turret aod belfry 
surmounting the same. The pilaster standards to support the roof are 
fixed, excepting those over the T head, anda large portion of the 
upper cornice forming the guttering to the roof; also the chief por- 
tion of the joists of the platform, and the architrave and frieze of the 
entablature on either side up to the T head, where some of the stair- 
ease bearers are also fitted. The foundations of the columns, con- 
sidering the locality, have been got down in a novel manner. The cutan- 
nexed exhibits a section of one of the foundations of the south side of 
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the T head. The columns 
weigh each on an average 
9% tons, and are 28 feet long, 
4 feet in diameter at the 
base and 3 feet at the top of 
the shaft, and were, as well 
as the cylinders and the rest 
! «> ofthe heavy castings, placed 
% in position by means of tra- 
| velling machinery, as de- 
| scribed in our former notice, 
The bases of the columns are 
level with low water of spring 
= ftides, standing upon a brick 
=i stone n which 
= was got in in the following 
manner. Cast iron cylinders 
6 feet in diameter and ŝ in. 
thick, each ring being formed 
of four segmental plates,thase 
naa of each ring breaking joint 
le teed be over one another, were sunk 
| down through the bed of the 
riverto the chalk substratum, 
`! excavating the ground from 
“oœ within them as they sunk, 
adding additional lengths as 
required; they thus formed 
caissons, or more properly 
miniature cofferdams, the top 
being kept always above the 
level of high water. 

The plates varied in height, 
being 5, 4 and 3 feet, to form 
different heights to suit the 
variation in the ground; the 
joints of those lengths left in 
were formed with iron ce- 
ment, as also the vertical 
joints of the temporary 
lengths, the horizontal ones 
being formed with felt and 
white lead and gaskins and 
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ment were gotinio the same 
manner as the foundations of 
the abutment, wing walls, 
&c., viz. by excavating to 
the required depth and sup- 
porting the sides by timber- 
ing, the water from the 
cr river being kept out by a 

puddle bank. The cylinders 
of the 2nd and 3rd tier of 
columns were placed within 
large ones 7 feet in diameter, 
sunk about one-halfthe depth 
required for the foundation, 
they were kept as well as 
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prevent them sinking with 
REFERENCE. the others; the 6 feet cylin- 


H. W., high water level spring tides. 
L. W., low water level ditto. ; thus relieved from a large 
The lowest stratum is of chalk, with an over- portion of the pressure of the 
laying bed of flints, the next above yellow ground, leaving them more 
sand, then silt, above which is mud which free to sink, and giving 
forms the bednih eiren . the opportunity of guiding 
a a, the cylinders’below this level were lefi ia th b de betw ee 
the ground and those ahove removed. tl m ia ba re ij in 
b, pipe connected with suction pipe of pump. i the "F head Foucdatiat’ 


C, cement hottom. z 

D, brickwork in pozzolano. were sunk without these 

E, stone base. outer cylinders; gnide frames 

F, iron cylinders, of timber were placed upon 
the shore and bolted to the 


„G, guide frame of timber, 
H, chain guys. piles of the temporary frame- 
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work enclosing the area of the pier, keeping the cylinders in position 
below, the same object being gained above by means of a guide band 
of wrought iron, with friction rollers playing against the sides of the 
cylinders, and kept in position by chain guys with adjusting screws. 
This plan was adopted at the T head, the amount of excavation being 
less, and some of the cylinders of this portion of the pier were bot- 
tomed in three or four tides, and the excavation got ont dry from the 
ground being less disturbed ; for, in the other case, the larger cylin- 
ders, notwithstanding all the eare taken to support them, followed the 
inner cylinders either by sliding through the clamps, or dragging 
down those temporary piles driven to the least depth. 

When the cylinders were placed in position a weight of from 5 to 
10 tons was placed on them, driving them from 4 to 5 feet into the 
mud, and the excavation being carried 12 inches below the sharp edge 
of the bottom cylinder, the weights were again applied. 

The cylinders being sunk to the required deptb upon the solid sub- 
stratum, and the bottom levelled, a floor was formed of a couple of 
courses of dry bricks, and a thickness of 18 inches or 2 feet of brick- 
work, from thence brought up in Roman cement, with two courses of 
plain tiles also in cement to break joint. This precaution was taken 
to keep out the land springs, which in some of the foundations came 
up in considerable volume ; the spring water was led up through the 
brickwork by an iron pipe bedded npon the dry bricks below, channels 
being Jed to it ; the suction pipe of the pump being connected with it, by 
this means the water was kept below the work as it was got in; when 
the cement bottom was finished it was left a tide, the spring water 
flowing over it through the pipe, and the river water by plug holes in 
the cylinders; at low water the cylinder was again pumped dry, the 
pipe was then filled up with concrete, formed of fine Thames ballast 
and cement, to set quickly, and a blank flanch screwed on at top. In 
some cases it was necessary to bring up an additional length of pipe, 
and a larger body of brickwork, before stopping out the spring water. 
This on account of a larger supply, and with the outer foundations of 
the T head a large body of cement concrete was put in tbrough the 
water until sufficiently high to get in the cement brick bottom, the 
springs from the chalk being very powerful at the extremity of the T 
head and varying with the tide, the concrete being put in at low 
water, when the springs were weakest. 

The brickwork above the cement bottom was brought np in pozzo- 
lana mortar, iron hooping being introduced every fourth course laid 
crosswise to bond the whole together; a cast iron cross is in each 
foundation bedded in the brickwork, at the level shown; through this 
a 2 inch wrought iron bolt is led and built into the work, leaving a space 
of 41 inches square around it for play, to assist in adjusting it in its 
place by wedges upon the completion of the brickwork, and the space 
around the bolt is filled with thin concrete. This hold down bolt 
passes through the Bramley Fall stone base, which forms the eap to 
the pier and upon which the column is bedded, the base flauch of 
which is let in for its thickness into the stone; the throngh bolt is 
screwed down upon the imer flanch of the column through the medium 
of a cast iron cross, the arms of which bed upon the flanch, the nut of 
the through bolt being screwed down against the boss of the cross. 

Two lengths of cylinders are left in around the brick pier, thus 
forming a casing to it; the upper lengths of cylinders were unbolted 
at the second horizontal joint from the bottom when the work was up 
to that level; and when the stone was set and the column fixed, the 
temporary lengths of cylinder were drawn up over the shaft, the caps 
being cast separate and bolted permanently to the shafts upon the re- 
moval of the temporary cylinders. 

The principal novelty in these foundations is, applying cast iron 
cylinders in such a way as to exclude the flow of a rapid tideway, 
thus enabling the men to work at nearly all times of tide, and when 
the bottom is once got in, at any time; thus dispensing with a large 
amount of pumping, which is proved by the fact that these foundations, 
at so great a depth and with so large a head of water, were kept clear 
of water by hand-pumps, and a steam engine dispensed with; with the 
greater number of the foundations but little difficulty was experienced 
in keeping down the water with single 6 inch pumps, but with the 
outer foundations of the T head a double-headed pump worked by a 
large gang of men was used, on account of the powerful springs before 
relerred to, coming into some of the cylinders at certain times of tide 
at the rate of SO gallons per minute, nor could the water inthese cases 
be kept down beyond a certain point, viz. 12 to 18 inches above the 
bottom, for which reason it was found next to impossible to get in 
brickwork, althougl clamps of several bricks cemented together were 
tried, and the cement concrete was adopted, let down in buckets and 
upset after passing through the water, and trod down by the workmen 
at the same time. 

lt was usnal to have a tier of three cylinders in hand at one time, 
and at one period at the T head four were in operation at once; but 
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it was found advisable not to bottom more than one at a time, as, 
the experiment being tried, it was fonnd tbat on tapping the springs 
in two cylinders at once there was a communication between the two, 
and if the pumps were not kept at work in each at the same time an 
increased supply ensued, from the water accumulating in the other 
cylinder, and the height of this column of water determining the force 
of the spring in the other cylinder. 

The usual course was for one cylinder to be pitched and loaded, in 
another digging proceeding, and in the third for the builder's work 
to be in hand. 

The cylinders or wells of brickwork used for foundations in India in 
sinking through sand, as described by Capt. Guodwyn at the Institu- 
tion of Civil Engineers the session of 1842 (See Vol. 5, p. 164), are 
sunk with the water within them, and the iron cylinders used by Messrs. 
Walker and Barges for the Point of Air lighthouse, as described in 
the last number of this Journal, were only sunk when the tide had left 
the sand bank on which the foundations for that structure are formed ; 
and we believe this is the first iostance of cylinders being applied so 
as to exclude the tidal flow of a rapid river, making them effect the 
same object as a coffer dam ; or that cylinders have before been applied 
for the purposes of foundations for a structure of this kind on so large a 
scale. In reference to these cylinders, it may be observed in conclusion 
that the principal difficulty experienced in sinking them was—The 
extreme accuracy required in placing them in position, and the still 
greater care required in keeping them there and upright, though this 
may be most certainly effected by a proper system of guides to keep 
the cylinder in position, but leaving it free enough to sink readily. 
Tn one or twa cases, when these cylinders were first commenced, 
considerable difficulty was entailed from not attending sufficiently to 
this, as the cylinders got ont of position, and in replacing them the 
ground got disturbed and caused blows through the sand stratum over- 
tying the chalk, the mud and sand coming up into the cylinder; as, 
however, the work advanced, this was entirely obviated, and the ex- 
cavation got out comparatively dry, and in the majority of cases with- 
out a blow. 

Great care was requisite in fixing the columns, for each being 
placed on a separate base, rendered greater attention necessary in 
setting them. ‘They are, considering these circumstances, remarkably 
level and lineable with one another. There are three columus in the 
width of the pier at each point of support, and they are 15 ft. apart 
from centre to centre, leaving a space of 10 ft. between the caps, which 
is ocenpied hy a cross brace bolted to the caps; and the columns most 
exposed to vibration are farther secured by 2-in, wrought-iron dia- 
gonal tie-rods, bolted to lugs cast upon the columns and tightened 
up by gibes and keys; the iron girders supporting the platform and 
entablature are bolted to the caps of the columns, the bolt-holes 
being slotted and spaces left between the ends of the girders to allaw 
of expansion and contraction of the metal, the large girders, six of 
which are 55 ft. and three 56 ft. in length, weigh eight tons each, they 
are parallel, 3 ft, in depth, and are cambered 14 in. to allow for de- 
flection; to diminish their weight the sectional area is reduced to a 
minimum at the ends in the thickness of the top and bottom flanches 
and connecting web; the seats were carefully fitted to the plane sur- 
faces of the capitals by means of wrought fillet pieces rivetted to the 
seats; projections are cast on the upper side of the girders to receive 
the joists, which are fastened to them by clip-bolts, taking hold of the 
girder underneath the top flanch, thus obviating the weakening of the 
metal by bolt holes. All the large girders were proved up to a weight 
of 45 tons in the middle, with which they deflected on an average 14 
in. coming back to their original curve; and the smaller girders up to 
20 tons. The cast iron pilastre standards have a bearing upon the top 
of the girder by means of a bracketted projection with a clip embra- 
cing it, and the bottom of it abuts against the face of the girder on 
the outside: at the centres of the girders, where the bottom web is 
thickest, it also obtains a bearing, and is secnred to the girder at the 
centre by one inch wrought-iron bolt, by this arrangement bolt-holes 
are almost dispensed with; the standards being hollow form the pipes 
to carry the water off from the roof, the projecting foot resting on tne 
girder forming the shoot to deliver the same. The entablature, which 
is seven feet in height, and of cast iron, forms also the parapet to the 
platform, and is formed of three tiers of castings, bo!ted together and 
strengthened by feathers and brackets: this entablature when fitted 
has a bearing upon the capitals, and is kept in position laterally by 
bolts fixed to lugs cast upon the standards, with pipe washers to keep 
them in position; the bolt-holes are slotted so that the entablature 
may be affected by expansion or contraction without reference to the 
girders, or standards, provision being made for it at either end, at the 
south end next the abutment by a recess in the stone work: the en- 
tablature while fitting obtains a bearing upon the lower web of the 
girder, bat when fixed will be unaffected by any deflection in the 
girders, supporting itself, and forming a horizontal line. 
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The parapet inside will be formed by a lining of corrugated iron ; 
corrugated iron panels will also be formed between each pair of 
standards, and the intermediate openings will be closed at will by 
rolling corrugated iron shutters sliding behind the panels when open, 
rails being provided on the top of the entablature cornice for the 
rollers to run upon and guide rails attached to the underside of the 
gutters. The gutters are formed in two pieces, the water table being 
in one casting, and the moulded cornice attached to it by internal 
brackets bolted to each, the wrought-iron principals of the roof are 
secured to the water table of the gutter and trussed with wrought-iron, 
the whole is to be covered with 1} in. boarding grooved and tongued, 
and Welsh slating over all. The panels of the lighthouse and of the 
lodge turrets are formed of corrugated iron, the lodge roofs and tur- 
rets are covered with lead, surmounted with copper balls, vanes and 
spires. The whole length of the pier is 250 ft., breadth 30ft., T head 
90 i by 3U ft, projection into the river beyond high water mark is 
200 ft. 

From the lighthouse, which has been approved of by the Trinity 
Board, will be exhibited a powerful plain light for the benefit of ship- 
plug, probably a Bude light; and copper octagonal gas lamps will be 
suspended from the apex of the roof to light the pier. The whole of 
the ironwork will be painted stone colour with anti-corrosive paint. 

From its locality, and the admirable approach to it from Harmer 
Street, this pier will no doubt prove an attraction to this quarter of 
the town, and form a conspicuous and handsome object from the river, 
and when it is stated that between 300,000 and 400,000 per- 
sons were landed and embarked at the two piers at Gravesend 
during the month of June, nearly as large a number in August, aud 
almost 400,000 in July, of which enormous uumbers there was a balance 
in favour of the preseut temporary erection at the west end of the 
Terrace Gardens, and which is only 10 feet in width, and from wear 
and tear becoming rather disabled, the necessity for such a work will 
be obvious. 

All steam boats plying from the Blackwall Railway embark and dis- 
einbark their passengers at the Terrace Pier, and the traffic will no 
doubt be increased upon the completion of the line of railway now 

nearly finished along the banks of the Medway Canal, connecting 
Gravesend with Rochester and Chatham, the Gravesend terminus of 
which is near the new pier. This would be more certainly effected if 
a connecting link were formed, cluse up to the pier, as was some time 
since proposed, and which is absolutely necessary if the steam boat 
companies wish to compete, with any chance of success, with the rail- 
way traflic which will one day ensue. 


CANDIDUS’S NOTE-BOOK. 
FASCICULUS LVII. 


“ I must have literty 
Withal, as large a charter as the winds, 
To Liow ou whom 1 please.” 

I. One very great objection against the uniting into a single design 
a number of shops or dwellings, intended to be occupied by different 
tenants, is that ia the course of a few years it is apt to present avery 
motley and piebald appearance—to look as if cut up into so many 
slices, some of them spraced up and refreshened, others exhibiting 
every shade of dinginess and dirt. This ought to be guarded against 
by specific clauses in the leases; or,instead of being lelt to individual 
discretion and control, the white-washing and repainting the whole of 
such fronts should be the concern of the owner or landlord—~be pere 
formed by him triennially, or according to some other stated term of 
years, aud defrayed by a rate levied aunnally upon the occupiers, just 
as there is a general rate upon the inhabitants of a square for keeping 
up the garden in the centre of it. In this last mentioned respect 
matters are managed more comformably with common sense. Were 
they left to the option of individuals some pig-headed gentleman— 
for we have now no pig-tailed ones—might say, “I care nothing for 
the garden—you are welcome to let that part of it facing my windows 
run wild, or even cut down the shrubs. Let those who take pleasure 
in such things pay for them.” Or perhaps people might insist upon 
the right to erect, in that part of the enclosure corresponding with the 
frontage of their own house, whatever tasty object they might fancy, 
so that in course of time the whole circumference of the garden might 
be dotted round with Chinese summer houses, Gothic alcoves, Greek 
cippi and columns, and be rendered a sort of architectural menagerie. 
Luckily no one has such right, and it were well if no one had the right 
of disfiguriug an entire range of buildings by painting a single column 
and the half of one on each side of it, so that “his own” frout looks 
like a miller standing in a row of chimuey-sweepers. The Quadrant, 
in Regevt Street, is just now exhibiting this composite miller-and- 
chimney-sweeper appearance: while some of the columns here and 
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there look “as pood as new,” the rest are sadly the worse for wear 
and weather—at least in the opinion of those who judge of buildings 
by their complexion, and value them accordingly as they look “very 
neat and nice.” 

Il. I wish that, instead of their complaining of the severity and il- 
liberality of critics and amateurs, I could fiud architects setting an 
example of liberality by exercising it towards each other. Very 
seldom indeed do they bestow their praise heartily on any of the works 
of their liviog coutemporaries; hardly ever, indeed, is it bestowed at 
all, except actually extorted from them, and then geuerally given with 
ungraciousness and grudingness. I do not say that they endeavour 
actually to depreciate the merits of others in the professioa—they do 
not go quite so far as that, because it might be not exactly “safe” and 
“becoming,” consequantly would be indiscreet; but they generally 
take most especial care never to point out, or in any way call atten- 
tion to, talent deserving to be encouraged and recommended to the 
public—which is of course not beiog illiberal but only ungenerous. 
Undoubtedly there are a good many in the profession who have reason 
to dislike criticism, being pretty certain that shonld it notice them 
and their works at all it would hardly be iu favour of them; yet 
wherefore others should be nearly equally jealous of it is not quite so 
apparent. Ihave remarked that duriog the last ten years—in which 
interval architectural topics have found their way into periodical 
literature much more extensively than at any former period—several, 
whose names were hardly known at all to the publie at the time, have 
been brought forward into uotice, by remarks on their productions. 

Ill. It certainly says very little either for Walpole’s discrimination 
or taste, that with such exatples as Eton College and Hamptou Court 
just by, tu say nothing of numerous others of ancient domestic and 
collegiate architecture which he must have been acquainted with, he 
should have patched up his house at Strawberry Hill with the most 
wretched “ Carpenter’s Gothic’’—not ouly sheer absurdity as to style, 
but so thoroughly barbarous and uncouth in itself as almost to proclaim 
his ignoraoce, and convince us that he did not at all understand tie 
mere elements and rudiments of tle style which he set himself up as 
a judge of. It is true he endeavoured to avert criticisin by affecting 
to speak disparagingly of-his building, and as a mere plaything for his 
own amusement; but then the same excuse might be pleaded by any 
one, if not iu justification of lis taste, of his right to indulge it how- 
ever bad. There would be nothing at all inconsistent at least in an 
ignorant man’s saying, “ I know what pleases myself! and so that I do 
but satisfy myself that is all I seek ; I do not ask other people to ap- 
prove of my taste, for it is quite matter of indiffereuce to me whether 
they do so or not ;”” but for an arbiter elegani/arum in architecture to 
hold the same argument is strange indeed. His right to do as he did 
was most unquestionable; but the puzzling question is how, if he 
really possessed the taste the world gave him credit for, he came to 
do as he did in the first instance, and could aferwards endure to look 
upon the monster of his Frankenstein creation— To please himself?” 
is no answer, since there lies the puzzle. “To please hiniself” is 
merely acknowledging that, as it was a reflection upon, so it was the 
reflection of Walpole’s own taste, when laying aside his superfine 
critical airs, he gave himself up to it without any ceremony. Those 
who are good judges of taste of a different kind generally take care to 
please themselves by reserving some of the choicest portions and tite 
bits in the dish which they are helping their friends to. Again, it is 
but a lame excuse for both Horace Walpole and Strawberry Hill, to say 
that his means for building were limited, nnd would not allow him to 
do more; as a structure it might have been equally flimsy or more 
so, yet might have beeu made to exhibit correctness of design, and 
characteristic detail; at any rate to manifest some kind of feeling for 
art, and some real gusto, altbough in coutradiction to all previous 
examples. Datlaway talks of a person’s being able “to contemplate 
all that is fascinating in Gothic architecture at Strawberry Hill” !! 
This really outdoes George Robins himself in cool impudence and 
assurance. Can it be an error of the press—a blunder of the printer, 
who converted into “ fasciuating” what was intended for “ farcical.” 
Let us hope for the credit of criticism that sach is the case. 

IV. Mrs. Jameson seems to be ambitious of being anathematized by 
the Camdenists as an out-and-out Pagan, so enthusiastically does she 
descant onthe Xauthiau Marbles—those fresh accessions of heathenism 
and paganism to the stores of the British Museum;—which it seems 
shuts its portals against the antiquities and arts of our own country, as 
things of no importance and unworthy of being imported into it. Not 
the least puzzling part of the matter is that ail this zeal in behalf of 
Paganism is, if not directly encouraged, counived at by his Grace of 
Canterbury, who is one of the trustees of the Museum. Therefore, if 
the Camdenists are in earnest in their holy horror of Paganism, let 
them now fly at the Archbishop, and take him soundly to task for 
countenancing such enormities. Were they to do that, they might at 
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least obtain credit for sincerity and inflexible integrity, and until they 
do it, their denunciation of Paganism and the taste for it, looks only 
like mere make-believe and “gammon;” or else they must be of all 
cowards the most cowardly, blustering furiously against minor offenders 
but sneaking away from greater and more notorious ones. The Cam- 
denists show themselves to he merely bullies, unless it be that they 
let it also be seen that they are great hypocrites into the bargain. 

V. We have very little reason to despise the impure and grotesque 
specimens of the ancient orders in the Renaissance style, both here 
and on the continent, when we look at the numerous miserable appli- 
cations of of “pure Greek architecture” at the present day; at those 
flagrant barbarisms in taste, so’-disant Greek porticos, or perhaps two 
columns and ante, stuck up against buildings which are in all other 
respects thoroughly bare and poverty-stricken. Nevertheless, instead 
of being deservedly reprobated as the very bathos of design, things of 
the kind—and even some of the worst and most tasteless of them all— 
are frequently spoken of by critics / as if they were both of surpas- 
sing merit in themselves, and all the rest of the design in perfect ac- 
cordance with them. Were we to judge from the number of “Gre- 
cian” porticos that might be reckoned up we might suppose that this 
country abounded in examples of genuine classical architecture, and 
that every little market town in the kingdom had at least one build- 
ing rivalling in taste an Athenian or Roman “ monument.” At length 
there begins to be some hope of our being delivered from classicality 
of that sort, since its utter mawkishness and dulness have begun to 
produce satiety of it, and its mechanical routine to bring it into con- 
tempt. In most things of the sort it is utterly hopeless to look for 
any one artistic quality, or for aught whatever amounting to design. 
On the contrary, their chief or only characteristic is their being vul- 
gar plagiarism of so truly tasteless a kind that it acenses those who 
are guilty of it of no feeling for—not even the slightest apprehension 
of the style which they hew and mangle after so barbarous a fashion. 
Anathema be on them! 

VI. It is a most gross aspersion on the Royal Academy to say that 
they dislike High Art, for it is notorious that they invariably raise it 
as high as they possibly can—even to the very ceilings of their exhi- 
bition rooms. 

VI. After the most unqualified admiration has been demanded for 
Windsor Castle, and has also been most liberally bestowed; after 
writers and guide-books have rhapsodized about it in their loftiest 
vein, piling up epithet on epithet till all meaning has been fairly 
smothered under the accumulated load; after all this, now comes the 
Atheneum and rndely tells us, that “ saving St. George’s Chapel, and 
some few other exceptions, the buge pile of buildings which consti- 
tute the present Windsor Castle cannot worthily be called architec- 
ture!? Truly this is plain-spoken enough—no puffing, no flattery 
here! Still, though I agree with the writer upon some points, I think 
that many of his—or, as 1 conjecture it should be, /er—opinions are 
greatly overstrained. It is objected, for instance, that the work of 
yestoration or remodelling was set about in a mistaken spirit and on 
erroneous principles; and that the edifice was more satisfactory in its 
former patched-up state, when without any attempt at disguise it told 
its story plainly, showing that it had grown up out of additions made 
from time to time, and bearing the impress of the architectural taste 
or fashion of their respective periods; whereas now,it 1s urged, 
“there is an attempt to cheat us into the belief that the present struc- 
ture was the old one.” Does the writer then mean to say that instead 
of making all the buildings of the upper ward uniforin as to condition, 
and more consistent than formerly as to general character, it would 
have been better had what was not absolutely required to be altered 
been left untouched, and the new constructions been allowed to show 
themselves as such, however dissimilar they might be from any other 
portion? It is difficult to persuade ourselves that the critic can really 
have intended to say as much, yet no other conclusion can be drawn 
from it. Then again it is objected—surely very captiously—that the 
exterior is at variance with the interior, the former affecting severity 
as nearly as may be, while the other contains apartments fitted up in a 
style of luxurious comfort and refinement wholly nnknownin those ages 
when castles were erected as strongholds and places. Such incongruity, 
however, is an inevitable, and therefore a natural and pardonable one. 
It is no more than what takes place in some ancient mansions that 
have been kept up in their pristine character externally, yet have been 
adapted within as nearly as possible to modern habits of living and 
notions of comfort. If nothing but the “ gemiine” is anywhere to be 

admitted,—nothing to be allowed that lynx-eyed hypereriticism can 
acense as an anachronism, there ought perhaps to be neither library 
nor picture-gallery within the walls of Windsor Castle. It is un- 
doubtedly a fault, and no small one, that the style indicated by the 
windows was not kept up with some tolerable degree of consistency 
in all the principal apartments, especially as it might have been done 
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without any sacrifice of refinement or comfort, nay with no little in- 
crease of magnificence and grandeur. Even St. George’s Hall itself 
possesses very little of either of the two last mentioned qualities,—in 
fact, has so very little of style, that it seems as if the architect had 
been more solicitous to suppress it, than to cxpress it. To return to 
the exterior. Sir Jeffery erred in allowing the castellated or fortress 
character to prevail over the palatial. White the former is marked 
more strongly than there was any occasion for, the latter scarcely mani- 
fests itself, except in particular features here and there, such as the 
oriels of the east front, in desigaing which the architect seems to have 
been gnided more hy the principle of contrast than of unity. If those 
decorated projections show somewhat like modern embroidery upou 
the rongh and austere groundwork of the general elevation, they do 
not do so the less from their openings being filled with plate glass, a 
piece of luxurious refinement which might plausibly enough be ob- 
jected to as a glaring violation of costume in what affects the charac- 
ter of a feudal castle. In such case, liowever, the rigorous observance 
of architectural costume mnst give way to convenience and to common 
sense. It is evident, that at the present day, an ancient military 
castle or fortress cannot possibly be made use of as a residence with- 
out being expressly converted into one, and in consequence both ac- 
quiring features which distinctly mark habitation, and also losing 
somewhat of that uniform sternness which it possessed while intended 
only as a place of defence and a stronghold of defiance. Every struc- 
ture so converted, from its original purpose to a widely different one, 
must partake of a mixed character, and such character accordingly 
becomes a natural and appropriate one. In this case the architect had to 
keep in sight the palace as well as the castle, the castle as well as the 
palace ; the subject itself being a eompound one, he could hardly treat 
it exclusively cither the one way or the other. Still there can be no 
doubt that he might have treated it considerably better than he has 
done, and in such manner as to combine together somewhat more of 
energetic grandeur with an increase of that stateliness and richness 
which befit the abode of a sovereign. 

VIIL Dr. Fulton does not seem to perceive that a favourite term of 
reproach with him, which he has flung one way, may recoil and strike 
what it was not aimed at. Ifa pediment can justly be likened toa 
cocked hat at all, it surely makes no difference in that respect how it 
be applied; being still a “cocked hat,” it is just as much like one when 
over a portico as when over a window; conseqnently the authority 
for architectural “cocked hats” is of considerable antiquity, they 
having been worn by all the temples of Greece. Nodonbt the Doctor 
means no more than to stigmatize by a whimsical term what he con- 
siders a gross violation of architectural fitness, and the perversion of 
what was originally a feature of construction to one of mere decora- 
tion. It is certain that neither pediments nor columns were at first 
intended to serve for the parts of dressings to windows, as they are 
made to do in the Italian style. Yet it does not exactly follow that 
such after-application of tbem is a m/s-application, utterly indefen- 
sible. If the principle be an erroneous one in itself, it must he as 
much so in one style as in another, consequently we ought in consis- 
tency to condemn a very great deal of the decoration employed in 
Gothic architecture, where we find a great wany members primarily 
applied to answer some specific purpose of utility, converted into 
mere ornamental details. Here, too, we see small gables or Gothic 
cocked hats introduced, merely in representation, on the surface of 
walls, where they do not express any roof. We see weather-mould- 
ings over doors within buildings, where, heing unnecessary, they might 
be captionsly objected to as being in bad taste. Even greater absurd- 
ities of the kind—if so they are to be stigmatized—might be pointed 
out, and those not a few; to wit, miniature buttresses and pinnacles in 
carved screens, together with embattled cornices. Nay, even the 
practice of enriching the surface of walls with panelling resembling 
the compartments and tracery of windows might be represented as an 
illegitimate one—a frivotons and unmeaning conceit. Let the Doctor, 
then, stop in time, for should be carry out his principles of criticism 
as fully and as consequentially as he might, he will bring downa horde 
of Goths upon him; and 


When Goth meets Greek then comes the tug of war. 


Comprtitions.—In reply to the advertisement offeriag premiums for the 
two best plans for laying out White Knight’s Park, at Reading, for the erec- 
tion of detached villas, about thirty designs were sent in. White Knights is 
one of the most heautiful places in England, and considcrable skill was re- 
quired to allot it so as to preserve its most strikiog features. To ensure a 
proper selection, the proprietor placed the decision in the hands of two 
known professional men, Mr. Mocatta aad Mr. George Godwin, who after 
minutely investigating the plans adjudged the premiums to two which were 
afterwards found to be by Messrs. Scott and Moffatt, and Mr. John Barnett. 
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ROYAL ACADEMY. No. M. 


“ A NEGLECT to provide qualified persons,” says Sir Joshua, “is a 
neglect uf qualifications;” and never was this principle sn exquisitely 
illustrated as in the case of this militia officer. A youth of great pro- 
mise, who had gone regularly through the construction of the human 
fignre, and knew every part of it, made the most beautiful drawing of 
the Discobolon at the Museum, which had ever been—he went to the 
gallant officer, Keeper of the Royal Academy, with the drawing, and 
a letter, for admission as a probationer, to draw for his ticket; the 
Keeper, with that profound investigation of look for which he is cele- 
brated, after a minute or two, said, with a tone of superior sagacity, 
“ You know nothing of outline.” At that time, a copper outline had 
been introduced into the school, and the young men were all making 
a line round their figures the eighth of an inch thick at least; as the 
youth had been carefully instructed, to define one ebject’s boundary by 
another, and not by a line, that he might learn to paint whilst he was 
drawing, he retired, wondering what the gallant Keeper could mean; 
on hearing this, bis master Haydon, immediately wrote the gallant 
Keeper, “his refusal to admit the youth on such grounds was addi- 
tional proof, if any were wanting, of his (the Keeper’s) total incom- 
petence for the important duties of his station.” 

In the drawing presented, there was not a single incorrectness. The 
hoy had made separate studies of head, hands, and feet, and the draw- 
ing was finer than any Wilkie, Haydon, Mulready, or Collins, made 
for admission as students. The public shall see the drawing in due 
time, but the boy came from Haydon,—that was the want of outline, 
and the politic Keeper knew he could not please the party, who put 
him where he is, more, than by insulting his pupil. 

Disgusted at such infamous injustice, which was likely to affect, 
and did affect, the prosperity of the youth, Haydon applied to the late 
W. Seguier, who admitted him at once into the National Gallery, and 
there immediately he made a beautiful cartoon, the size of life, from 
Angustino Caracci’s Galatea, so beautiful that it attracted the applause 
of the nobility, who considered it, what it was, a wonder for a boy of 
sixteen, and there, under the very eves of the Keeper, who watched him 
daily, this youth proved his power of hand, his knowledge of construc- 
tion, till at last the gallant Keeper used to slink by and not look at itat 
all! Worthy successor of Fuseli and Hilton '—gallant Ensign !—great 
painter of battles, where the dead and wounded are kept out of the 
way, that the lapdogs might not be frightened. 

Every accusation against bodies, or individuals, should be substan- 
tiated by facts. Here there is a fact of unquestionable authority. To 
put, for a moment, the illustrious Jones’ knowledge of the figure 
against the boy he disdained would setthe Art in a roar of derision; 
at the same time every allowance must be made for the condition of 
the keeper's mind; what could a militia offieer know of design? Con- 
scious of his utter unfitness for his position; knowing himself to be 
the merest tool, to spare the eminent artist from the bore of teaching 
boys, yet exactly as be knew his own ignorance, ought he to have 
been diffident of wounding the feelings of a very talented youth, by a 
pompous display of what he was ignorant of. 

Far be it from me to reproach any human creature with weakness 
of understanding; it is in God's awful power, in one moment, to 
strike the most pifted with raving madness, and hurl him to the earth, 
as a warning to presumplion! but when a man was found too weak 
in mind for the duties of a militia regiment, aud took refuge in paint- 
ing as the least effort of the two; when a nobleman, who had 
himself risen, by the most obsequious servility to the minister of the 
day, from ignorance of the understanding required to be an artist, 
mistook this man’s abject flattery, for genius in art, and backed his 
elevation to the honours of the profession, which made even Wilkie 
forget his prudence and policy, at the corruption he witnessed on his 
election; when, by the same injustice to superior men, this creature, 
as imbecile as he is vain, is pushed into a position of power, to spare 
the laziness of more able men, it is a duty to shave its head, to draw 
its teeth, to cut its nails, and brand noodle on its vacant brow, that its 
tricks in future may be as harmless as its pictures. 

Sir Robert, with not the best breeding in the world, told Mr. Hume 
he was a good judge of impudence. Surely Sir Robert must have 
forgotten for the time who sat in the President’s chair! who con- 
sidered himself the illustrious successor of Reynolds? what? Hume 
acknowledged to the impudence of the devil himself; but surely, to 
witness the lowest artist in Europe, considering himself a fit inheritor 
of Reynold’s honours, is a specimen of human audacity and impudence 
from which the devil himself would have shrunk! 

It is perfectly ludicrous to suppose the Academy will long be able 
to resist the spirit of the time, if it do much longer, it will be buried 
in its overwhelming pressure, Two great causes of its being able to 
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do so so long, is that, first, it has no aplomb as a national body ; and 
next, the vent it so annnally affords to the vanity and affections of high 
life. 

The public and the press have alarmed it lately into better elec- 
tions, but mediocrity is only on the watch for its opportunity, they 
have nat yet extirpated the bad blood of 1765, when they received 
with open arms, to fill up their mmber, the expelfed Directors of the 
Chartered Society, who being found to have torn out their minutes to 
conceal their corruption, and broken their words of honour to the 
Attorney-General to abide by his decision, were turned out by the 
disgusted Society, and embraced with rapture by the Royal Academy. 
The filthy sime of those crawlers stunk on the walls of Somerset 
House for more than sixty years, the smell was carried to Trafalgar 
Square, the slime itself is discovered now and then; yet I trust before 
I die to see the healthy and sweet blood of youth and genius entirely 
obliterate both. 

Still there is a greater cause of its continued renovation and ex- 
istence, and that is, I regret to say, the continued treachery of its 
greatest men. 

1. Fuseli, on his return from Italy, wanted Prince Hoare and North- 
cote, to swear a solem oath never to belong to the Academy, they re- 
fused—and Fuseli was the first to go in. 

2. Barry, hating and detesting the system, and swearing iu his 
Correspondence, academies always brought art into contempt, suffered 
himself to be seduced by Sir Joshua to come in, and, muttering curses 
as he took his diploma, got expelled as he deserved! Then came 
Wilkie, gifted, modest, selfish, timid; he, too, ailirmed, without being 
asked, the Academy was nothing to Aim, he, too, again and again de- 
clared, he would never belong to it, would never ask a vote if he did, 
and when the time came, he got into a fright, hurried to Haydon to 
ask what he should do, who, seeing his real motive, turned his back ; 
terrified at insinuations he ought to have defiel—he begged—he got 
in—was kicked and spat on, and died as complete a victim to disap- 
pointed ambition, as the art can afford. Now Chantrey appeared on 
the scene, proud, haughty, talented, money-getting and illiterate ; 
hating poverty in proportion as the remembrance of his former strug- 
gles stung his pride; adoring wealth as he felt the station money 
gave him; envious of rising genius in sculpture, if it showed symptoms 
of poetry of conception, which he possessed not; detesting the Aca- 
demy, because he foresaw before he could share its insolence, he 
must bend to its despotism; spitting with disgust on the shadow of 
an Academician’s figure in the streets; applauding Haydon’s attack 
to the very echo, following his footsteps to Spring Gardens, taking 
away a group in anger froin the Academy to seud it where Solomon 
had hung, threatening to throw his diploma for associate into the 
fire, when intreated to accept it, if not made Academician the next 
year—uttering vengeance if they placed him with the singers at the 
dipner—and atfirming, if they did, he would leave the room. Laugh- 
ing at, sneering at, ridiculing and calumniating the whole body to his 
friends; suddenly, in a morning’s walk to Lord Ravensworth’s, to see 
his bronzes with Haydon, he altered his whole tone. He kindly lec- 
tured Haydon on the injustice of his principles, he said he must re- 
linquish them, and hoped Haydon would follow his example. In he 
went, and joined the men he despised—and ended by leaving them 
his vast fortune, that the Institution he had decried, because it would 
not reform, might be able to defy that very reform, he had all his pre- 
vious life declared was essential. 

Never was such an awful hit, of solemn sarcasm, at human consis- 
tency! Lastly comes the most amiable of God’s creatures—too 
unconscions of his own great position, to feel its height, after beating 
the cnrsed monopoly on its own ground, and signing for ever its death 
warrant for exclusive employment; fe consented to tear off the seal, 
erase the signature, and under the belief he could influence their de- 
cisiops to be more in union with public duty, melted his individual 
eminence into their leaden mass, and resigned the very power of doing 
the very good he aimed at, by descending from his exalted height, 
from which alone he could lave accomplished the public good he so 
naturally disired. 

It is by this treachery of the iumau heart to principle, throughout 
the history of the species, man, that humanity has endured so much. 
What keeps the worst government so long in existence after their 
iniquity is acknowledged, but the instinctive treachery of the crea- 
tures to each other who wish to overthrow it. 

Nothing could have kept the Academy so long tyramnising over the 
profession, but the treachery of those who panted for its reform. 

Mediocrity bears genius a nausea from birth; it will lick the feet, 
kiss the chains, and hug the serfism of the tyranny it abhors and 
crouches under, rather than a leader of talent should extricate it from 
its slavery, and be afforded a chance of proving his own genius. 

Mankind never bend to genius, but when their property or existence 
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are at stake, and the danger tu their selfishness is great enough to 
make them forget their hatred of his gifts; if they be saved by his 
inspirations, how they cheer, how they triumph, how they bend, how 
they exult, with almost as much enthusiasm and delight as they would 
follow him to the block or the gallows. 

Our virtues are built on our vices, our power lies in our weakness, 
and next to the disgust at being born, is the disgrace of belonging to 
such a species. 

Of all human farces enacted, commend me to the Academy dinner! 
It is unquestionably the most brilliant imposture in Europe? | have 
witnessed this “Comedie” for forty years!—the same speeches—the 
same healths—the same anticipation of great things, the same perpe- 
tuation of small ones—the same row of tip-toes—the same Lords, and 
ladies, and chancellors—the same wigs—the same clouds—the same 
bits of column, and curtain, and red coat—the same silks, the same 
satins—the same doing the amiable—the same doing the intellectual 
—the same doing the sentimental—the same doing the dandy and the 
beauty—tbe member and the mayor—the Peer and Prince—the same 
discussions during claret on the tone of Lady Mary’s bonnet, and Lady 
Charlotte’s cheek—the same heat, the same gossip—the same ‘ Non 
Nobis,” &e.,—the same “ Hail Star,” &e.—the same wine—the same 
ennui; when up they all get full of loyalty and fine arts—the minis- 
ters to their cliques, the members to their clubs, the artists to their 
indigestion and blue pill, those who have no centres cursing those who 
have, aud retiring to sleep, if they can, with vengeance in their livers, 
believe they have advanced High Art? Tell me a vaudeville equal 
to this—tell me a Moliére, who can exceed it—tell me a delusion of 
Bedlam that can beat it. Would I abolish it? certainly not; abolish 
the Academy dinner, and the next shooting season, the artist would 
be shown to the housekeeper’s table! Would I destroy the Academy ? 
Not I—though it is a slavish organ of the vanities of fashion, it is a 
bulwark against its insolence! Reform it, my respectable, friends, 
cleanse it—sweep it—preserve it—scrape it—whitewash it—re-mode] 
and reconsider it laws, fit them for the time—new fashion its consti- 
tution—double the paltry salary of its officers—unite it with the 
people, and raise its importance, and the art will be saved and the 
Academy too. 

It is at present, with all its faults, a beautiful charity for the afflicted, 
and perfection itself in providing objects for the use of its funds. Its 
charity will always be in requcst whilst its despotism is never con- 
trouled ; and if Europe should wish to know the secret of providing 
the lazar house with patients, they have only to consult jthe Hanging 
Committee of Trafalgar Square. 

To conclude, it is hoped this just and necessary exposure uf the 
Keeper will shew him the responsibily of his position. There is no 
youth so sensitive to cruelty as a student in art, and there is nothing 
so cruel as a wanton exercise of power, because vou possess it, at the 
expense of the pride and delicacy of a youth of talent, who, after days 
and nights of anxiety and diligence, brings, with a beating heart, the 
result of his labours for the judgment of one, intrigue has placed above 
him, without one half his knowledge, and who, secure in his Keeper- 
ship, and his imagined superiority, proves it not by cheering ona 
deserving boy, but by hooting him down, at the expence of his peace, 
and the best feelings of his being. 

Mr. Seguier’s kindness enabled the youth to regain his self-confi- 
dence, but had tie Keeper of the National Gallery been an Acade- 
mician, he would have backed the Keeper of the Academy, and pre- 
vented this boy from exhibiting his talents to the public. Luckily for 
art aud himself he was not, and this brings us to the question, in No. 3, 
how far Academicians ought to be allowed any position ont of the Aca- 
demy, or ought to have any chance given them, by the Minister, of ex- 
teuding their pernicions influence beyond their own walls, still reeking 
with the slime of the crawling creatures of sixty-eight. 

TIMON. 


ON THE PRESENT STATE, PROSPECTS, AND THEORY OF 
PAINTING. 


Sin,—I congratulate you on the appearance of a second Timon; 
aud I agree with much, and sympathise with more, of what he says; 
but he, who self-evidently is a man of talent, aud of uo common grade, 
must not be permitted to croak, nor does it become the Athenian more 
than his assumed disguise, which should have been a Spartan’s garb. 

Timon is a disappointed man, and so am 1; yet methinks I say cor- 
rectly that such men do not always see clearly, and attribute to the 
true cause much, very much, of their alleged neglect, and more of 
their lack of pelf: society, in all ages, has been charged, perhaps too 
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loosely, with ingratitude to its benefactors, and I, having personally 
feit some of it, know the fact, and often have I seen it exemplified in 
some of my dearest friends, among whom I could tell names of no little 
worth; but we must not forget that such men toil over things olten 
above their individual resuurces, and always of slow not every-day 
sale, the trader then, if I may use the term, must be—poor. 

High art has confessedly been neglected, but what has not ? Southey 
justly said, “ It requires one man’s life to develope a principle, and 
that of another to see it euforced;” and well may it be so, in this 
kingdom especially, where all is left to individual enterprise or com- 
mercial speculation; but, I say fearlessly, high art will rise, the second 
advent of painting is at hand; and, fostered by a British Parliament, 
enforced by a Rova] Commission, that Commission, save one* defect, 
constituted more liberally than any which has existed before,—so free 
from all possible bias, the veriest caviller cannot charge upon it one 
fact or une probability of prejudice or favour; thus fostered, I say, 
and thus enforced, patronized by his Queen and her liberal-minded 
consort, British art shall daily advance, and, surrounded by a halo of 
native glory, shall astound the world. But to return: we want a prac- 
tical board of works, and a free, open, unsophisticated yearly exposi- 
tione. 

It is said more than two thousand works of merit were refused by 
the Royal Academy lately: this, indeed, is a disgrace, a real blot ou 
the page of English history ; nor does the beauty, the size, or the ar- 
rangement of the National Gallery lesseu the stain. We have, how- 
ever, achieved some improvement; those miserable efforts of a narrow 
miud which crept only into name and notoriety in the path of bigotry 
and fanaticism,—those cruel libels upon worth which called forth 
Byron’s satire,— 


“ Europe’s worst dauber England’s hest,—” 


these have been removed by or under the present curator,—but no 
management can avail us much; never, never eau this abortion of a 
National Gallery vie with the Louvre of the preseut day, and much 
less of that of Napoleou’s ; nor, indeed, can it vie with the Stafford 
gallery, or other private collections of mighty worth. 

Let Timon look more to the defects of the system than of the men: 
let him doff the Cynic’s garb aud struggle on: I, for one, will twine a 
laurel round his head, for I am sadly wrong if I do not recognise the 
head which has earned one. But why so much gall in the ink? ’T will 
flow without freely. Why so personal towards Sir Robert Peel? and, 
more, why so heavy on Eastlake ?—both are men, and, “ Humanum 
cst errare.” Peel is confessedly a lover of the arts: Eastlake a gentle- 
manly, thinking, assiduous, nay indefatigable and honourable man, a 
most respectable artist, and coufessedly the best read one, with the 
best artistic library in Eogland: the very faults which Timon aliudes 
to are highly creditable to him as a secretary. What, in the name of 
human reason, can he do but accumulate facts, on freseo, for instance, 
however the whole may become a conglomerite? Fresco never yet 
was practised by man with one single ray of light from true theory— 
the rule of practice ; on the contrary, all, all has beeu chance and ca- 
price, equally as regards the lime aud the pigment—the beauty and 
the permauence. Hitherto we have progressed little; and assuredly 
the so-called frescos of the late exhibition give us infant hope alone, 
and that, as a consequence, the base on which the whole were raised 
was bad—the laths and rough-cast rotten and ill-applied, merely 
made, in fact, like the razors of Pindar’s Jew, to “sell, not to shave,” 
to fill the pockets of the colourman alone, as shopkeepers, not one of 
whom either knew the nature or properties of cements, a web the 
more than of 


“ All the poor compounds which they sell;” 


this was covered by plaster nearly worthless, and no blame, good 
Timon, to the Cummissioners either, for they had read and listened, 
inquired, and of good men and true, men of worth and genius like Cor- 
nelius, and Morr, and Overbeck: but of what avail? Cornelius copied 
the one of two lines of ancient practice—the long keepiug of lime: 
Cornelius had used it again and again, and therefore warranted it, 
precisely as the old woman warranted her magpie, to live au hundred 
years ; but Cornelius has not yet lived half the hundred to see the 
effect! Eastlake, after unwearied and incessant research, recome 
mended the practice of Pallomino—frequent washings—to which he 
added some keeping. So much for unenlightened practice, aud that 
from a climate infinitely different from ours ; and on such a compound 
—one might almost have said compost—artists new to the practice, 
ignorant of the theory, biassed perhaps also by the rude aspirations of 


1 The palpable defect of having no scientific as well as artistic aid; on the valuable 
secretary is therefore thrown the judgment of matters requiriog other qualifications, aod 
leaving him opev either to publish error, directly or indirectly, through sheer theoretic— 
where he would need—* practical” advice. 
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such persons as lave written on the subject,? although proclaiming 
themselves in every page ignorant of the first elements of science,— 
such men, I say, under such circumstances, painted for exhibition in- 
stead of for schoo]. We eannot wonder, then, at the miserable daubs 
we saw. The best were highly laboured—far too highly laboured 
freseo—glazed, shall I say? ne, blackened by ten times too much 
tempera finishing for the then approaching exhibition of Bartholomew 
fair. Alas, what havoe and ruin a sponge and rain-water would 
achieve on the field of King Jolin’s shield, the gorgeous purple of his 
robes, or the sweet face of Sir Thomas More’s daughter in his prison- 
house,—or aglios less laboured, and dei gratia less savoured recallec- 
tions of Naples! and how long would the mechanical neatness of 
Maclise’s Knight bear it? 

And yet, will fresco be adopted on fixed principles, and with suc- 
cessful results, by the perseveranee of Englishmen. Timon has only 
to forget all he has read, and use his brains: freseo, though assuredly 
adapted best to mighty halls and majestic domes, might be used inthe 
niehes of a baby-house, and there the theory is simple. If a perma- 
nent stucco be the sine qua non of fresco—and caustic lime be as ne- 
eessary to the stucco—caustic lime is also the sine qua non of fresco: 
nothing, I humbly cenceive, can be more palpable ; therefore the pig- 
ments must be adapted to the lime, not the lime, by deterioration, to 
them; and it matters not what the nature of it, whether by marble 
dast or whiting, or carbonie acid’ from the atmosphere, or fram some 
extra superfine carbonates made by wire-gauze chemistry at peculiar 
temperatures, in artificially ventilated vessels of thermometric con- 
stitntien; in plain English, be the so-called amelioration what it may, 
it is but the same dead hit at theoretie Salmagundyism ! 

Now to incaustie, well enough in its way, but not well enough for 
ns: neither adapted to our smoky atmospliere nor coal-fire warmth,— 
nor, if Armitage’s Fates be a specimen, or the Indian-redism of the 
Royal Exchange be a proof, worthy of our wasting much space in what 
Cornelius, 72 Ais politeness, deelared a “very fine situation,” although, 
when he said so, Benjamin Hawes’ chimney vomited, like a second 
Vesuvius, clouds of alkaline vapour, sulphur, and cockney smoke! 
Distemper, or tempera, and oil, are of more worth: in either, or bath, 
shalt the talent of this day go down to posterity without a blush from 
Timon’s cheek. 

To the first two, for I am not. among tle persons who at all identify 
them, I will merely say, permanence depends wholly and solely on 
the individual permanence of each pigment in use—nothing must be left 
to, or expected from, the vehicle, be it gum, white of egg, saccharine 
mucilage, or gelatinous matter from isinglass or size,—but cohesion, 
bearing-out, and frecdom from crack. In oil the ease is reversed,— 
everything depends on the vehicle, of which I give you this proof: 
lead which is inherently chargeable is, for oil painting, fully equal to, 
if not surpassing, ultramarine. I do not despise a colour because it is 
individually permanent,—it is always valuable to have such for oil as 
well as water; but it is not, as generally and foolishly imagined, a 
sine qua non: every experienced wan, among artists as well as con- 
noiseurs, knows tliat, in praetical effect, aé7amarine can and does 
change; the oil rises and forms a skin —this skin beeomes yellow, and 
hence the frequently green tone of ultramarine skies; whereas fine 
flake white, or, what is infinitely better, either sulphate or muriate of 
lead, in a vehicle which wi% not rise—or which prevents the rise of oil 
—becomes permanent in defiance of ages; hence, many fine ald pic- 
tures painted with inferior pigments to any now used by the common 
house painter. 

Theoretic writers like Merimee, whose oil copal quackery to 
“ brighten colours without drying them more quickly,” amply proves he 
knew nothing of the true principles of permanenee—for a recent pic- 
ture is garish enough, and oil copal increases that disposition to skin 
which ought to be restrained—these writers, I say, vend a mass of 
twaddle also respecting testing colours by sulphuretted hydragen, which 
is litle better than nonsense: strip the oldest and best picture in ex- 
istence of protecting varnish, and this gas will blaeken it io twenty 
seconds,—what value, then, has it as a test of practical worth among 
pigments? As a vital caution, then, send M‘Geilap and boiled oil and 
gumption with physic to the dogs, as ignes fatni of the art. Paint 
with fine peppy oil, or, for larger pictures, linseed oil bleached by 
light, but never rendered more drying by oxides,* for there half the 
secret lies; nut oil, for instance, whieh is deceptive and useless here, 


2 One Weld Taylor published on fresco, and tells you, for Instance, hydrate of lime, 
that which we make in and by slaking, is a salt indigenous to limestone! That vermi- 
lion, which is black sutphuret of mercury “‘ reddened by heat,” has a tendency to “ blacken 
by heat,” &e. &e.!! 

3 M, Vicat and other sheer theorists speak of this carbonic acid as the source of age 
ae hardness in cements, whereas it is very obviously the source of pulvernlence and 

ecay. 

a Such a dryer has heen given to the secretary for publication, and at no trifling sacri- 
fice, by one of my personal friends. 
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except for grinding colours in, rises as soon, and yellows as mueh, as 
the commonest linseed. It is, moreover, a bad dryer ® in this region, 
and all similar ones, still it would be the best of the three for Italy, 
South America, or the East Indies; and the picture drying without 
skin, dries withont vellowing, and ultimately without horn; it only 
then requires tiree or fonr months to season and harden, when, after 
being washed with soft water with a slight dash of gall, a coat of good 
oid mastie varnish will earry it down the stream of time. 

Mastic I prefer, because it can be rubbed olf by the finger and a little 
resin powder, and replenished or renewed as often as you please with- 
ont injuring the picture ; whereas all varnishes requiring solvents re- 
quire such ageney as acts on the glazing; hence no man who values 
his painting (rusts it to those empiries who eall themselves picture 
cleaners. 

I must defer to a future period the subjcet of the Altramentum of 
Apelles,—the various impostures now happily dying a natural death, 
under the spurions soubriquets of glass media, silica media, &c. &e. 
and the errors of Reynolds; until which, with a smile as well as a tilt 
for the patriot Timon, 

I am, yours, 
WILHELM DE WINTERTON. 

Seplember 1th, 1844. 


5 Dr. Andrew Ure, in his great book, the Dictionary of Arts, Manufactures, and Mines, 
tells ns itis one of the most siccative or drying ails, when every artist knows it is the 
worst; and that Mast Indian gum is the best tor blending with colonrs, when every 
colourman knows its solution “rapidly becomes ropy,” and the cukes made of it are 
leather brick-bats: so much for beok-makers ! 


ST. MARGARET’S CHURCH, WESTMINSTER, 


Sin—Iu your last month’s number, I read an artiele on Saint 
Margaret’s Chureh, uear to Westminster Abbey, whieh induced me to 
visit the “venerable temple founded by Saint Edward,” fully expect- 
ing to find that * rebuilt by Edward IV.” 

i agree with Mr. Bardwell, that an *‘accumulation of bnildings” is 
advantageous to Gothie Architecture, and that the position of Saint 
Margaret’s Church would oot injure the effeet of the Abbey Church ; 
and I would be the last person to advocate the removal of an archi- 
tectural gem. ‘The Cathedral at York is net injured by its Chapter- 
house, nearly in the position of St. Margaret’s Chureh, to the narth- 
east of that noble structure, (and I may apply this remark to most of 
our Cathedrals and Abbeys,) nor were any of the buildings, erected 
hy, and for the several uses of those who worshipped in them, con- 
structed otherwise than in perfect harmony with, and so as to give 
the best effect to the exaltations of the temple of the Creator, above 
the abedes of his creatures. 

Were St. Aargurei's Church worth preserving, I would net eare 
for the .dbbey Church, as by its removal, the desecratfons of the 
splendid north transept would be exposed, which weve perpetrated when 
the western towers were built by the rebuzlder of this “venerable tem- 
ple” of the Edwards; why it has not externally one ancient feature !— 
its bare unbuttressed walls, its uneusped elliptic windows, and modern 
builders’ square coped parapets; and thenits tower—see the octagon 
buttresses with square sunk panelling, square headed belfry windows, 
with those winged heads in spandrels, grinning or crying for shame of 
their posttion—the plain ten of diamonds parapet, and corner pinnacles, 
which would e’en make Mr. Compo stare. Away with this abortion, 
this vile deformity, enclose its saered site, and thus, let us hallow the 
bones of our forefathers. 

I would rebnild on another site a Church as unlike this as possible, 
for I verily imagine that this was the very church recommended to the 
modern Compo’s as of moderate dimensions, and beg within sight 
of the Chureh Commissioners’ Office, was by them considered a 
standard or test by which the merits of modern Gothic designs should 
le tried : hence the Metropolitan Gothie Clurrehes of the last 20 years, 
I would recommend the inhabitants of Westminster to ask the opinion 
of the Camden or the Oxford Architectural Societies on the merits of 
this Chareh, as they are certainly the best judges of the day, though 
far [rom infallible; as an antiquary and lover of the true principles of 
arehiteetural eomposition, 

I remain your friend and eld subscriber, 
Dionysius. 
Walworth Road, Sepi. 2, 1844. 
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THE SAFETY BEACON ON THE GOODWIN SANDS. 

The following extract from a private letter in the Times, dated Deal, Sept. 
17, written by a gentleman who was an eye-witness to the late operations on 
the Goodwins, and who has taken a deep interest in the success of the safety 
beaeon, may be interesting to our readers :—“ Captain Bulloek has just com- 
pleted the replacement of his safety beacon on the Goodwin Sands, which was 
run down by a careless Dutehman same wecks ago. It now stands erect on 
those dangerous sands, the record of a simple design, which has led to attempts 
of a similar humane and praiseworthy eharacter, but of a more elaborate and 
costly descriptson. It is affixed upon the same prineiple as the first, with an 
improvement in its base. This is now composed of iron instead of wood: and 
it consequently penetrates further into the sand than the former. From the 
stability of the materials of which it is composed there is no doubt, ‘ barring 
accidents’ of asimilar nature the last, it will last for years. A proof thns far 
has been obtained that beacons of refuge may now be placed upon any sand. 
The honour of having Jed the way to these useful undertakings (even after 
this simple contrivanee shall have been eelipsed, by the substitution of beacons 
of a more durable description) is due to Captain Bullock. There is no donbt 
that the first beacon of refuge has been the happy means of saving both life 
and property, answering the double purpose of a warning and a refuge. lt 
has cautioned the nnwary of the. proximity to danger, and has been a guide 
even to those who were aware of its ereetion in the constant communication 
between Dover and Ostend. During my visits to the Goodwins, while the 
beacon was in the course of re-crection, my attention was particularly drawn 
to the fact, that the foundation of the former beacon remained unmoved and 
unabsorbed. Day after day I walked upon the mass of chalk deposited by 
Captain Bullock, now four years ago. Jn consequence of this circumstance I 
pereeive that Captain Bulloek has resorted to his former plan by throwing 
upon the same foundation between 50 and 60 tons of concrete blocks, chalk, 
and shingle, all of which have stood unchanged during the continuance of 
the late calm weather. The tide, so strong as it passes the shallow, has had 
no visible effect upon the mass, around which the sand had accumulated 
nearly two feet in height, and # now remains as the result of a most interest- 
ing and successful experiment. The present gale (while } am writing) from 
the southward will prove whether it will eventually stand against the boiling 
surf, by which it will be surrounded and assailed. I have myself very litile 
fear for the heavy concrete blocks which constitute the base of the cone; but 
I think it very likely that the upper portions of the undefended and loose 
shingle may be disarranged, and the cone somewhat flattened down. It is, 
however, but an experiment, and the problem will probably be demonstrated 
that human skill and ingenuity eannot overcome the formidable Goodwins 
with small means, and that man eannot successfully wage ‘a little war’ with 
sueh a foe. However, I must say, from all 1 have heard, that the Lords of 
the Admiralty have behaved in the most kind and handsome manner to Capt. 
Bullock, in enabling him to possess thus far every facility for carrying out his 
humane and highly praiseworthy undertaking.” 


FIRE-PROOF WAREHOUSES AT LIVERPOOL. 


Tue noble pile of warehonses now being erected for Mr. Brancker, is vn- 
questionably the largest yet erected in Liverpool, occupies the three fronts 
of Great Howard Street, Dublin Street, and Dixon Strect, and covers 4,433 
square yards of land, being only 107 yards less than an acre. It is divided 
into eleven warehouses, of something less than 400 square yards cach, not 
including the walls. The external walls are 33 bricks thick, and the division 
walls are 3 bricks. When completed, the warehouses will be 65 feet high, 
and will have six stories of rooms, besides the basement or cellar story. 
Every window throughont the pile is to be glazed with large sheets of plate 
glass, and each is protected by a strong wrought-iron shutter, secured to an 
iron frame. The floors are formed by iron girders or beams, resting on 
columns of great strength, and are all secured together by wrought iron 
coupling bars. The hearing beams rest on large blocks, made of Welsh fire- 
clay, and brick arches of 9 inches thick are to be thrown from beam to beam, 
the lateral thrust of the arches being counteracted by wrought iron tie rods, 
strongly secured to the beams, which are placed horizontally every 6 feet on 
the average. These connecting rods are 14 inches square, and are tested to 
resist a tension of 35 tons each. Every bearing beam is also tested by a 
lever press, at the building, to bear on its centre a pressure of 38 tons, which 
is equivalent to a weight of four tons on each square yard. The floors of the 
whole structure are to be laid with Welsh fire tiles, bedded in Terras mortar 
—there being an intervening strata of sand to prevent the fracture of the 
arches should heavy goods be thrown down upon them. The entrance doors 
are made douhle—that is, of two separate plates rivetted together, having a 
cavity of an inch between them, with six small air holes, so that if either 
side of the door became heated, the other side would be comparatively cool. 
The various rooms have also iron double doors of communication, each door 
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being placed on the internal face of the wall, so as to leave a space of two feet 
between them. The staircases are enclosed from the rooms by walls of two 
bricks thick. These staircases are 18 feet long, by 7 feet 6 inches broad, and 
all the steps are of Yorksbire stone. Each staircase is to be provided with 
an upright main, of 6 inches diameter, which is to be supplied with water 
from the mains about to be laid down by the Sewerage Commissioners, and 
which, from the pressure of the Low-hill reservoir, will always be full of 
water, On each landing there is to be a brass stop-cock screwed, to fit 
either the hose kept on the premises (60 feet long being appropriated to 
each room), or it will fit the hose of the Commissioners and Fire Police, so 
that in case of fire there will be an abundant supply of water on each land- 
ing, aud instantly available. Small apertures are provided through which 
the branch can be inserted, and as each room will be perfectly air-tight, it 
will be impossible, if a fire occurs, for itto break out into flame. The stair- 
cases are so admirably constructed, that if every room in the building was 
on fire, men may he placed in perfect security on each landing, aad pour a 
continnous stream of water into every room. All the entrance doors are 
recessed back from the fronts of the building, and there are no projectiog 
cat-heads or pent-honses beyond the line of the edifice. The roofs are all 
to be formed of wronght iron trusses, covercd with Welsh slates; and parapet 
walls are to be built between each warehousc for additional security. Great 
attention seems to be paid to the drainage, there being three large dry wells 
of 5 feet diameter and 20 feet deep, and barrel sewers are being carried from 
all parts of the cellars into these wells. The whole of these magnificent 
buildings have been designed, and are beiog erected, by Messrs. Samuel and 
James lfolme.—Liverpool Journal. 


MILLSTONES. 


M. Guevin Bouchon and Company sent to the Exposition of France seve» 
ral millstones. Among them was one of Train’s aériferous millstones, the 
arrangement of which allows the circulation of cold air under the millstones, 
in order to prevent the heating, which so often does injury to the grist. 
These millstones are generally 1°3 metre (4 ft. 3 in.) in diameter, and are 


Fig. 1. 


Fig. 2. 


thns formed. Four orifices, a a, starting from near the centre of the mill- 
stone to within 54 inches of the periphery, and pierced slopiug, are madc 
tbrough the whole thickness of the stone. The mill is provided in the centre 
with a cast iron eye or box, 4, in the form of a cone reversed, and on its ex- 
ternal part a wrought iron circle, c, covering by abont 8 inches the upper 
surface of the millstone. Tron plates, d, are strongly rivetted oo to the iron 
eye and circle, some inclined 45° over the orifices, others forming quadrants 
or curbs, e, perpendicular to the great circle, and serving to lead the air, which 
is thus forced to pass into the orifices, a. By these means a current of air 
is produced by the rotation of the millstone. 


Roven.—A correspondent of the Athenzenm cliscrves, “a respect for the 
monuments of antiquity, which so especislly characterise this place, is felt; and at the 
preseat time, the bnildings at the east eod of the Palais de Justice, having heen pulled 
down, are to be replaced hy a wing corresponding with that at the west side of the build- 
ing, now in course of ereetion; and it was only last week that the Préfet paid a visit to 
the crypt heneath the church of St, Gervais (the oldest Christian erection in France}, with 
the view of examinlag into the praeticability of removing the white-wash with which some 
portion of the walla are covered, on which, by-the-hye, traces of painting are still visible. 
A church, also, on a magnificent sesle is now nearly finished on the top of the hill neat 
to Mount St, Catherine, throngh which latter mountain the railway tunnel is now in pro- 
gress of formatlon, Besides thìs, a Musenm of departmental antiquities hss heen reeently 
established, and is already infinitely superior to noytbing of the kind we have in England. 
It now occupiea two sides of a quadrangle, in the middle of which sre placed stone coftins, 
and other objecta too large for the iaterior of the Museum, whieh is lighted hy a series of 
atalned glass windows of great hesnty, rescued from one of the old Abbeys. Of the ceon- 
tents of this Mugenm, it will seareely be necessary to apeak at length, as it is what it pur- 
ports to be,—a collection of archzeological antiquities of this part of France from the 
aarliest periods: statues, coins, charters, armour and arms, Implements of all kinds, glass 
and erockery ware of all ages, reliquaries, carvings, models, ancient pnintiogs, &c., ar- 
ranged with a taate worthy to be taken asa pattern for a similar collection in our own 
National Museum,” 
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REPORT ON TIIE ATMOSPHERIC RAILWAY. 
To the Committee of Manayement of the Cromford and High Peak Railway. 


GentLemen—Agreeably to the instructions which I received at the 
meeting, held on the 7th of March last, I proceeded shortly afterwards, ac- 
companied by Mr. Brittlebank, to Dublin, to examine the Amospheric Rail- 
way hetween Kingstown and Dalkey, and to ascertain whether or not the 
principle might be applied with advantage to our inclined planes. In our 
investigation we received every attention from the gentlemen connected with 
the undertaking, and were not only allowed to examine every part of it mi- 
nutely, but were also furnished with every information derived from their own 
experience. 

For the information of those gentlemen who may not be conversant with the 
principle of the invention, I will explain its peculiarities in contrast with 
those of other railways, as carried out, and in daily operation at Kingstown. 
On ordiaary railways, the train or load is moved along by means of an en- 
gine, attached thereto, and moving with it ; on the contrary, on the Atmos- 
pheric principle, the load is moved by means of a stationary engine, at a 
considerable distance from, and totally uneonnected with it; differing, how- 
evcr, not only from railways where the locomotive engine is used, but also 
from those on which the stationary engine is the propelliog power; inas- 
much, as the rope is entirely dispensed with, and its place snpplied by the 
pressure of the Atmosphere. This therefore, forms the peculiar feature of 
the system, and constitutes tbe difference between it and all other modes of 
propulsion on railways. 

The means by which the principle is put in practice, are simply these :— 

Between the rails, and along the entire length of an ordinary single lne 
of railway, a pipe is laid of, say, fifteen inches diameter. This is connected 
at one end by a steam engine, the power of which, is applied to a large air 
pump, which being set to work, pumps out or exhausts the air from the interior 
of the pipe. Within this pipe is a piston, or plug, which works freely along 
its entire length; but, nevertheless, so tight that but little air can pass from 
one side to the other. This being so far understood, it is clear, that by 
pumping out the air from the front side of the piston, the pressure of the 
atmosphere on the back of, or behind it, will force it forward with a velocity 
dependant, Ist, on the degree of rarifaction of the air in front of the piston ; 
2nd, on the weight of the load to be drawn; and 3rd, on the inclination of 
the railway. The great diffienlty however, and that which yet remains to be 
explained, is, how to communicate the power which is inside the pipe, to the 
load which is oxéside. To accomplish this, there is a longitudinal opening 
or slot on the upper side of the pipe, which is continued throughout its en- 
tire length. In this opening there is a bar of iron, which is attached below 
to the piston within the pipe; and, above, to the leading carriage of the 
train, or rather one used exclusively for that purpose, to which the train is 
attached; so that if the former moves along the latter must move with it. 
It is evident, however, tbat duriag the time the engine is at work, exhausting 
the air from the pipe, the opening or slot of that portion of it, which is be- 
tween the engine and the piston, must be closed perfectly, or as nearly as 
possible, air tight, otherwise a vacuum could not be formed. This is effected 
by means of a leather valve, hinged on one side of the opening, over which 
it falls, and extending its entire length, perfectly covers and closes the whole 
of it. This valve is covered with iron platcs both on its upper and under 
sides, for the purpose of strengthening it, and is rendered more perfectly air 
tight by means of a composition of wax and tallow, into which the outer edge 
falls when closed. A heater attached to the carriage completes the process 
by melting the composition as it runs along its surface, and effectually seals 
it in readiness for re-exhaustion. 

There are other valves, but of a different description, which close across 
the pipe, and by means of which, it is separated into divisions ; one of these 
is placed at that end of the pipe which is opposite to the engine, so that 
when closed, the pumping can commence, and a vacuum he formed at any 
time, so as to be in constant readiness. When the train is about starting, 
and the air pump has produced a sufficient vacuum, as indicated by the baro- 
meter, the travelling carriage, with the train attached, is moved by hand 
until the piston enters the open end of the pipe, within a short distance of 
which the closed separating valve is placed. This valve, immediately on the 
entrance of the piston, falls down, by means of a self-acting apparatus, and 
the pressure of the atmosphere is instantly transferred from it to the piston, 
and motion forthwith commences. 

During the passage of the train, the longitudiual leather valve has to be 
raised or opened, to allow the bar before spoken of, as connecting the piston 
within the pipe to the train on the ouside, to pass; this is done by means 
of a roller attached to the piston frame, within the pipe, which is placed a 
little in advance of the bar, but behind the piston; aad which, as it passes 
along, raises the valve just sufficient to allow the bar to pass, which being 
done, the valve falls into its place again, and is immediately pressed down by 
another roller which follows for that purpose; the heater follows and seals 
the composition. and the whole is then ready for the next train, 

The Atmospheric Railway, at Kingstown, is 1} miles in length, and in that 
distance, rises by variable gradients 91 feet, which is equal to 1 in 115, or 
abont 52 feet per mile. It has a main or pipe of 15 inches diameter, and is 
exhausted by an air pump of 67 inches diameter, and 5} feet stroke ; worked 
by a steam engine of 100 horse power, making about 20 strokes, and dis- 
charging upwards of 5000 cubic feet of air per minute. The degrec of ex- 
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liaustion varies with the load; but for ordinary passenger trains, it ranges on 
the barometer from 12 to 16 inches of mercury, which is equivalent to a 
pressure of from 6 to 8 pounds per square inch. The trains weigh from 15 
to 20 tons, and the time occupied in working the engine for each, is about 

minutes ; that is, 24 minutes in exhausting the main, and 3} in working 
the train up the 1# miles. Tlence the mean rate of travelling is about 30 
miles an hour, but the greatest speed occurs about the middle of the journey, 
at which point the train moves at a rate of 40 miles an hour. The railway 
does not appear to be by auy means adapted for high velocities, therc beiog 
curves npon it which have a radins of not more than 500 feet; but this 1 be- 
lieve was unavoidable, the railway having to follow the line of an old tram 
road, which had been used for the conveyance of stone from the quarries al 
Dalkey; as a mere experiment, however it is valuable, inasmuch as it proves 
that curves of so short a radius may be traversed at a speed of from 30 to 10 
miles an hour without danger. 

Without entering into the subject of the Atmospheric Railway, beyond the 
legitimate object which we have in view, I may here remark that the 
application of the priaciple to a long, single line of railway, with an exten- 
sive, irregular, and miscellaneous traftic, would appear to me, in the preseot 
state of our knowledge of its capabilities, an experiment of doubtful success ; 
confined however, to such lines as would not require that trains should be 
travelling in opposite directions at the same time, and to situations where 
good locomotive gradients, could not at a reasonable expense be obtained ; 
the invention offers advantages which are not found in, nor could be accom- 
plished so well, so safely, or so economically by any other with which we are 
at present acquainted. But, before making any further remarks on this part 
of the subject, 1 will proceed in considering it with reference to its applica- 
tion to our Inclined Planes. 

ln order to shorten and simplify the enquiry, I purposely omitted entering 
upon anything which might be considered as common to both systems, and 
confined myself to those points only, in which they might be expected to 
differ. Limiting my investigation therefore exclusively to the mode of ap- 
plying the power; I directed my attention, first, to its mechanical practica- 
bility ; secondly, to the comparitive loss of power; thirdly, to the working 
expenses, wear and tear, &c.; fourthly, to the requisite permanent outlay ; 
and lastly, to its comparative advantages and disadvantages. 

As regards the first subject of enquiry, namely, its mechanical practicabi- 
lity; l found that the working parts of such as are most subject to wear, 
were by no means of a complicated character, nor such as would require 
either elaborate workmanship, or other than the most common materials in 
their construction; conseqnently, neither from their form or material, are 
they such as, vader ordinary circumstances, would easily be deranged, or 
soon worn ont, or require other tban common workmen and labourers for 
their repair, renewal, or management. 

Exclusive of minute details, the only parts subject to wear are the piston, 
and the valve which covers the pipe; the latter being merely a strip of 
leather between iron plates, protected from the influence af the weather by 
the composition of wax and tallow, aad merely raised a little ont of its place 
once for each train, cau scarcely be said to be subject to wear of any kind. 
The same may almost be said of the piston, which is simple and strong, and 
requires no further attention than the application of a little grease occasion- 
ally, and the renewal once a week, or so, of the leather packing, which can 
be done by an ordinary workman, or even an intelligent labourer. On the 
whole, therefore, there is nothing whatever in the system which would re- 
quire a superior description of men to those which we now employ, nor any 
thing which they could not comprehend and manage as well as their present 
employment. 

The second object of my enquiry, and one which J considered of great im- 
portance, was to ascertain the precise lose of power, from leakage. I was 
the more anxious for satisfactory information on this head, because the sub- 
stitution of a rope of air, for one of hemp or irou, has been much dwelt 
upon, and the difference of their weight and friction considered as an addi- 
tion to the nett available power: but however plausible this may appear, it 
is possible that a loss of power may arise to as great an extent from pumping 
out the superfluous air from a pipe, as in moving a heavy chain or rope; 
and if it should be found that the loss from leakage in the one case is equal 
to the loss from friction in the other, it would be evident that in this respect 
no advantage would be gained by one as compared with the other. ‘The loss 
from leakage on the atmospheric system (supposing the permanent joints to 
be perfectly tight) can only arise, first, from the longitudinal valve ; second, 
from the travelling piston; and third, from the air pump piston. 

The loss from the latter, whatever its amount, which however cannot be 
great, is permanent and irremediable. That arising from the travelling pis- 
ton, is also, to a certain extent, permanent, hut less in proportion as the 
velocity increases and the degree of exhaustion is diminished, while that from 
the longitndinal valve, which I consider the source of by far the greatest part, 
is proportioned to its length, and the degree of exhaustion of the main, 
diminishing of conrse as the piston approaches the engine: the loss, how- 
ever, from this cause depends much on the attention paid to the state of the 
valve and the sealing composition. On our inclined planes, the loss of power, 
which arises from the weight and friction of the chain and other causes, 
amounts to about thirty per cent.; and, judging from information which | 
obtained at Kingstown, that arising from leakage on the atmospheric system 
is as nearly the same as possible. This estimate of the Joss is confirmed by 
some experiments made by Mr. Stephenson, the particulars of which were 
given me by the cngineer of the railway, in one of which the loss from 
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leakage was 33 per cent., and in the other 25 per cent. Tence, I was in- 
duced to conclude that the loss of power, whether caused by friction in the 
one case, or by leakage in the other, is as nearly as possible the same in botb. 

We arc now come to the tbird subject of enquiry, namely, the working 
expenses, wear and tear, &c. On our inclined planes, we have seven miles 
of chain in work, weighing 70 tons, which last on an average, four years, and 
cost about £18 per ton; 70 tons at £18 per tou, amounts to £1260, £ s.d. 
which divided by 4 gives an annual expense for chains, of . 315 00 
We have also about 1500 pullies, or rollers, which weigh 4 ewt. 
each, cost £10 per ton, and last about seven years. Hence 1500 
rollers at ł cwt. each, weigh 56 tons, which at £10 per ton, amounts 


to £560, and divided by 7, gives an annual expense of . 80 0 0 

Avlesmwoodybeatitigs &e e a es. - . s + « « 2 000 

Sundries, such as large wheels, chain wheel, segments, preventers, 

tackling chains, shackles, coal, tools, damage, &c.,. . e . . . 10000 

MiceweccumatcciatM eT s 5 ¢ . s  « - . 10000 
£605 0 0 


In ascertaining the working expenses of the Atmospheric Railway, I was 
assured by the gentleman who superintends it, that the amount was so tri- 
fliag that it might almost he left entirely out of the calculation ; indeed from 
the remarks already made with regard to the wear and tear it will be inferred 
that it cannot be large. The patentees allowin their £50 annually per mile, 
for the renewal of the travelling apparatus. If, therefore, we take this sum 
and £20 additional for piston leathers, grease, and sundries, we shall pro- 
bahly have the annual cost sufticiently near for our purpose. £75 per 
annum therefore on 3} miles, will amaunt to £262 10s., which, exclusive of 
the interest on the permanent outlay, shews an annual saving on the Atmos- 
pheric system of upwards of one half. 

I have purposely left ont of the calculation everything relating to wages ; 
becanse, not only the same description, but also the same number of men 
would be employed ia one case as the other. Proceeding with our enquiry, 
our next object is to ascertain the amount of permanent outlay which 
would be required in changing from one system to the other. Our 
inclined planes are nine in number, and together are 3} miles in length. 
Their inclinations vary from 1 in 6 to 1 in 16; hence, the Atmospheric 
mains necessary to enable us to draw the same weights, as we now do, must 
in one case be 27 inches, and in the other 17 inches diameter. The air 
pumps heing proportionate to the power of the engines, would for the 
greatest be 14 inches, and for the least (leaving out the small engine at 
Whaley), 32 inches diameter. The estimates of the patentees shew that a 
main of 15 inches diameter, laid down and ready for use, would cost £3,350 
per mile, and with the air pump £3,600. But much of the cost depends on 
the weight of material; and, as ours would require to be at least one half 
heavier, in consequence of their increased size, we could not safely estimate 
the cost at less than £5,000 per mile, which for 34 miles would amount to 
£17,500. The interest on this sum at 5 per cent., would be £875 per annum, 
and added to the working expenses, wear and tear, &c. amounting to £262, 
would give the annual cost of the new system fo us, at £1137 instead of 
£600 as on the present plan. 

It is clear therefore that whatever might ultimately he gained, nothing 
could be saved hy the change; while for any wncertain advantage which 
might be expected to result from it, we should have a certain increased ex- 
penditure to the exteut of at least £500 a year. 

It now only remains that we should compare the advantages and disad- 
vantages of the two systems; and, with this view we have to enquire, in 
what other respect the introduction of the atmaspheric principle would be 
beneficial. 

The only object of importance which we should gain by the change, wonld 
be safety; and although I am well aware of the value of perfect security, iu 
working inclincd planes, I am nevertheless of opinion, that for a mere mer- 
chandise traffic, the outlay of eightcen or twenty thousand pounds is consi- 
derably more than the object is worth; besides, so far as relates to the safety 
of goods, we are now nearly as free from accidents, and damage arising there- 
from, as we should be under any system. 

If to this we add that under the atmospheric system we should be subject 
to inconveniences which we do not now experience ; it will tend further to 
shew, that for a merchandise traffic, we are best as we are. The inconve- 
niencies alluded to would arise in this way; whenever a train of four or more 
waggons arrive at onr inclined planes, they are, if loaded, drawn up in pairs, 
and as soon as one pair has reached the top, the other is immediately hung 
on at the bottom and drawn up without any further loss of time; but on the 
atmospheric system, the train would be obliged to wait until the engine had 
exhausted the main, unless it had been prepared in readiness; and, when the 
first waggon had heen drawn up, the next would not only have to wait until 
the main had heen re-exhansted, but also as much longer as would be re- 
quired for the descent of the travelling apparatus; making together, not less 
than six minutes delay between each pair of waggons, in addition to the 
time occupied in their ascent. The same kind of delay would occur to the 
descending waggons, with this additional disadvantage, that in order to raise 
the travelling apparatus between the descent of cach pair of waggons, the 
engine must be kept in constant work ; the same for downward as for up- 
ward trafic; causing thereby, a considerable extra expense for coal and other 
requisites. 

There are a few other inconveniences which would result from the change, 
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but those which 1 have already pointed out, being of the greatest importance, 
and also quite sufficient to shew that the application of the principle to our 
inclined planes, is by no means desirable, it is needless now to mention 
them. 

From the preceding remarks it will, I think, appear evident, that the ap- 
plication of the atmospheric principle to our railway in its prescnt state, so 
far from being any advantage, would, in fact, subject us not only to serions 
inconvenience, but to considerable additional expense, and that too, (so far 
as relates to our present traffic,) without any compensating benefit. It, how- 
ever, hy no means follows, that the principle cannot, under any circumstances, 
be applied with advantage; on the contrary, I am of opinion that it is pecu- 
liarly applicable to the circumstauces of our railway, if pronerly carried out. 

l am, Gentlemen, 
Your very obedient Servant, 

Railway Office, Cromford, Joun Lronanp. 
July lsi. 1844. 


METHODS OF PAINTING ADAPTED TO MURAL DECORATION. 


By C. L. EASTLAKE, Esq., Secretary to the Royal Commission on the 
Fine Arts. 


Four modes of painting adapted for walls have becn employed in ancient 
and modern times: Tempera, Encaustic, Fresco, and Oil-painting. The three 
first were known to the ancients; the fourth method, invented by the mo- 
derns and originally applied to moveable works, has been also employed in 
mural decoration. 

Tempera is so commonly practised that it cau hardly be necessary to enter 
into a minute description of its process. It has, however, an interest from 
its antiquity, and from its having been more generally in usc in Italy than 
any othcr method, immediately before the introduction of oil-painting. This 
circumstance and certain difficulties in its practice appear, in some cases, to 
have led to a union of the two methods. Tempera is applicable to the sur- 
face of smooth dry stucco or to any similar Jevigated ground which has either 
been incorporated or covered with a due proportion of size or glue. It docs 
not, like fresco, necessarily require to be executed at once, and admits of the 
usc of all colours which are not prejudicial to each other. White lcad is 
however excluded, because being unprotected in tempera from the action of 
certain gases, it soon loses its brightness. The white used is principally 
gesso marcin, to which white earths arc sometimes added. The binding 
vehicle may be formed of animal glutens, such as size, yolk of egg,? &c., or 
of viscous fluids and gums procured from the vegetable world, such as the 
milky juice of certain trees and plants, solutions of gum arabic, gum traga- 
canth, &c.3 

The practice of tempera-painling may be said to be carried to perfection 
in modern scene-painting, in which imitation is chiefly confined to large 
effects. But in this application of the art the difficulty of blending tints to 
the extent required in figure-painting, so as to equal the completeness aud 
finish of oil-painting, is not encountered. The thinness of the vehicle and 
the almost immediate change of the tints in passing from the wet ta the dry 
state renders a certain abruptness of execution unavoidable. This peculiarity 
is compatible with great truth of imitation when the work is scen at a sufti- 
cient distance, and the crispness of execution which is the result, is, with the 
moderns, the characteristic of tempera. 

The early ltalian masters, when they painted altar-pieces in this method 
on cloth, endeavoured to attain the requisite finish by continually damping 
the back of the painting.* This enabled them to complete a given portion 
while in the wet state, and to give it any degree of softness that was desired. 
But this was only applicable to pictures executed on a thin and porons sub- 
stance ; tempera pictures on wood or on walls, in which finish is aimed at, 
cannot be so treated, without some modification of the vehicle or by con- 
tinually moistening the surface in front. Some of the early Florentincs and 
painters of the neighbouring schools adopted a more laborious method, but 
less satisfactory in its result.° They attained the completeness they sought 
by minute hatcbings. A tempera picture in the National Gallery, attributed 
to Perugino, is a specimen of tbis lahoured process. 

The varieties of practice in the early examples of tempera, are also partly 
to be attributed to the varieties of the vehicle. The Greek illuminations in 
MSS. immediately preceding the 13th century, are generally painted in tem- 
pera with a very thick vehicle, and this system was adopted by the Italians, 
even for paintings of a much larger size, up to the time of Giotto. Ile ap- 
pears to have beeu the first to introduce a thinner medium. In his works, 
while the tints are blended, the minute handling, which is almost unavoidable 
with the older practice, is not apparent. The thinner vehicle was composed 
of yolk of egg diluted with water, and combined with the milky juice of 


1 Plaster of Paris stirred with much water till it loses the power of ‘setting.’ In the 
early Florentine descriptioos of the process of tempera, white lead is mentioned; this isa 
proof that paintings so executed must have heen snbseqnently varnished, aad accordingly 
the early Italian works in tempera are always found to have heen so treated. See “ Cen- 
nini, Trattalo,” &c., p. 70. 

2 The Italian writers restrict the term tempera to the vehicle of yolk of egg more or 
less diluted. The modern practice is to add, by degrees, a small wine-glass of white vine- 
gar to a yolk well beaten. 

a See “ Armenini de Veri Lrecetti della Pittura.”’ Ravenna, 1587, 1. 2, c. 8; and 
“ Vasari,” Introduzione, ç, 20-25. 

4 See Armenini,” ib, “Vasari,” ibe ¢, 26. &  Armenini,” lb, 


1844.] 


shoots of the fig-tree.* 1t may seem extraordinary, that this last material 
should have been detected by chemical analysis in an early Florentine pic- 
ture; the result was however verified by the analysis of the milky juice of 
the fig-tree while fresh.” A painting executed with this vehicle is not very 
easily affected hy water or by oil; a varnish produces nn other change than 
that of giving additional depth and lustre to the tints, and the colours do not 
dry so rapidly as in the ordinary practice of tempera. The fact that the 
more tenacious vehicle, with all its inconvenience, was revived or adhered to 
without change by other painters much later than Giotto, is not an uncom- 
mon instance in the history of art of attachment to habits, however defective, 
which time may have recommended.® 

The Italian artists of the 16th century had generally abandoned the prac- 
tice of tempera as an independent art, and the examples of it are rare, espe- 
cially when applied to the decoration of walls. An instance occurs at Tras- 
corre, ncar Bergamo, in the private chapel of the Suardi family. The artist 
was Lorenzo Lotto. 

It appears from varions passages in the lives of the Flemish painters, ° 
that tempera-painting was commonly practised among them. On all occa- 
sions of great public festivals, this rapid art was putin requisition, +> and the 
tapestries which were executed in such abundance in Artois and Brabant, 
and which were wrought from cartoons coloured in tempera, had also greatly 
the effect of encouraging its practice. The schools of tempera-painting were 
to the Flemish artists what the Feria or market of Seville was to Murillo and 
his contemporaries.1* For (though the latter uniformly painted in oil) such 
demands had the effect of promoting facility of execution and a large style 
of imitation, the influence of which may be traced in the more complete 
works of the respective schools, different as their tendency was in other 
respects. The rage for temporary decorations in the cities of Flanders, to do 
honour to distinguished individuals, had the additional effect of promoting 
a taste for allegory. The most extravagant combinations and allusions were 
excused in ephemcreal productions; till by degrees the public were accus- 
tomed to such inventions; and the greatest artists—aware of the value of 
such materials as condncing to picturesque effect, ventured to introduce them 
in more permanent works, and recommended them hy their talents. 

The vehicles employed in tempera were sufficient to hind it when the 
colours were used in moderate thickness, but the danger of cracking prevented 
the application in much body. When therefore pictures in tempera appear 
to be executed with unusnal substance, it may be suspected that other ingre- 
dients were added so as to give it suficient tenacity, by which means it held 
a middle place between water-colour and nil-painting; the rapid drying 
which precluded the possibility of giviog the work the requisite softness and 
completeness was at the same time prevented. The colours prepared for 
painting in this method may be mixed either with water or oil. 

There is every appearance in some unfinished pictures of the Venetian and 
other schools of the north of Italy that the tempera adopted by them was of 
this description, and it is also apparent, from such pictures, that the method 
was sometimes employed as a preparation for oil-painting. Various modes 
of this kind may be considered and deseribed in an inquiry into the early 
process of oil-paintiog ; hut lest too much importance should he attached to 
such preparations in tempera, it may he remembered that the practice of 
Rubens, Vandyke, and Rembrandt, supposes no such system. 

The tempera-painting of the ancients, (although from passages in their 
writers evidently a distinct art from encaustic,) appears to have been pro- 
tected hy a coat of wax, and thus may not be easily distinguished, in actual 
remains, from encaustic painting. But it is probable that in every case where 
a finished tempera painting was thus varnished, the surface was first covered 
with some glutinous application before the liquid wax was added. Without 
this precaution, the mutual relation or seeping of the tints would he in dan- 
ger of heing altered. Other modes of protecting tempera, so as to render it 
washable, have been discovered by modern chemists. The description of an 
important invention of this kind is the subject of the next paper. 

The ancient Egyptian paintings were executed on a stucco consolidated 
with au animal gluten, probably the serous portion of hlood. On this was a 
thin coat nf wax, and on this again the paintings were executed with the 
same vehicle of serum.*® The stucco of the Greeks was sometimes consoli- 
dated with thick milk,'* their tempera vehicle appears to have been gum 
tragacanth (Sarcocolla),!® size, yolk and white of egg, &c. 


lu encaustie painting, wax was an ingredient from first to last. The pre- 


c See “ Cennini,” ib.; * Vasari,” ib., c. 20; * Borgbial, Il Riposo,” 1. 2, &e. 

7 See ‘Die Farben, Beitrag zur Vervollkomaung der Technik in mehreren Zweigen 
der Malerei, vou Dr. Jacob Roux; Heidelberg, 1828; Zweites Heft.,” pp. 63, 68. 

8 The Italian tempera vehicle, in which gums are the chief ingredients, is prepared as 
follows: take one ounce af gum tragacanth, half an onoce of gum arabic, one ounce of 
parchment sbaviags, (of white goat-skin,) half an ounce of isinelass, boil in two quarts of 
water tili the finid is reduced to halfits bulk, Before it is quite cold, add balf n pint of 
spirits af wine, stirriag well. 

9 © Armeaini,” ib. 

10 * Descamps, la Vie des Peintres Flamands, &c.,” Paris, 1753. Compare * Armenini,’ 
1b., and ** Borghini,”’ ib. 

11 See ‘‘Cornelii C. Spectaculorum in susceptione Philippi Hisp. Prin. Divi Caroli v. 
Cæa. f. an. 1549 Antverpie editorum spparatus,” Ant. 1550. On tbis occasion 233 painters 
were employed, and the total aumber of workmen amounted to 1726. Compare Robertson 
“ Bt of tbe Reign of Papon cne V.,” book 9. 

22 “Cean Bermndez sobre el estilo ato en la Pintura de la Esen i : 
Cadiz, 1806.” p.35. a moo 

23 See ‘'Chamische Untersuchung Alt-Ægyptlscher nad Alt-Romischer Parben, &c., 
von Professor Galger, mit Zustitzen und Bemerkungen über die Msler-Technik der Alten 
von Professor Roux.” Karlsruhe, 1826, p.22, Compare Pliny, 1. 28, c, 8, 

([)4 Pliny, 1, 36, c. 55; 1, 35, e. 36. 

16 Ih, i, 34, c, 6; sea algo John, “ Die Blalerei der Alten,” Berlin, 1836, p. 156, 
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cise process of this art among the ancients has been the subject of much con- 
troversy, but the actual remains of antiqne painting at Pompeii and Hercu- 
Janeum,'® as well as numerous allusions in the writings of the ancients, 
prove that it was common among the Greeks and Romans. It was also oc- 
casionally employed during the middle ages, and it is even asserted that it is 
still practised, however rudely, by Greck painters of the present day.*7 

The inquiries and experiments hitherto undertaken, seem to prove that 
two methods are practicable. In one, the wax is dissolved hy a lixivium, 
and is then worked with water. In the other, it is mixed with a resin dis- 
solved in spirit. In the first process a final coat of wax is essential to pro- 
tect the painting. Yu the other method this varnish may or may not be 
used. 

In the ancient encaustic, whatever were the ingredients, heat, (as the term 
encaustic implies,) was employed either during or after the process of paint- 
ing. In the attempted revival of this art, in the last century, the application 
of heat was also considered indispensable. The method practised was to ap- 
ply a cauterium—a portable furnace, hot iron, or any similar instrument, so 
as gently to melt the coating of wax spread over the finished painting. The 
heat was sufficient at the same time to affect the wax incorporated with the 
colours, and thus a union was produced throughout the mass, If afterwards 
rnbbed with a cloth the surface acquired a slight polish. +° 

In the other process which, in its improved state, is more modern, heat is 
considered unnecessary, and the art is therefore properly called wax-paint- 
ing, not encaustic-painting. The application of heat might still serve to 
consolidate and give transparency to an external coat of pure wax, but the 
presence of resinous snbstances in the vehicle, and with the colours, is sup- 
posed to render such application superfluous as regards the consolidation of 
the painting itself. 

The solution of wax by means of alkaline lixivia was probably not un- 
known to the ancients.1° This was the method of Bachelier,2° Walter, 2+ 
Requeno,?? and others, but the specimens executed accarding to their sys- 
tem have not been considered successful as regards durability.23 The follow- 
ing communication from Mr. King, of Bristol, may be considered an im- 
provement on the process in question. 

“ The conversion of wax into a substance soluble in water is effected by 
the vegetable alkali, known by the name of potash, heing combined with 
tartaric acid. This is the Sale di Tartaro of the Italians, and is sold by alt 
chemists and druggists in this country, under the proper name, Tartrate of 
Potash, and more commonly salt of tartar or soluble tarlar. When the 
acid predominates it is called supertartrate of potash or cream of tartar. 
This is the hest substance to be employed in my process, and in the follow- 
ing manner :—An indefinite quantity, say half a pound, of this salt being 
placed upon an iron shovei and exposed to the action of fire becomes a black 
substance resembling coal, a sort of slag. Jt is ta he thrown while hot into 
a vessel holding about six quarts of pure water, that is, filtercd rain water or 
Gistilled water. Shortly after it is quenched, it is to be ascertained that the 
fluid is saturated with the alkali by its taste, or better, by its effect upon the 
colour of test paper, 

“ No quantity of water can hold more alkali in solution than that which 
is sufficient to saturate the water at the same temperature. The undissolved 
portion is separated by filtering, and the residue will serve to saturate another 
quantity of water. By filtering, the saturated fluid is sufficiently freed from 
the dark colour which was caused by the burnt alkali. ‘his saturated fluid 
is called a lixivium, and in it the purified wax is to be hoiled until it is con- 
verted into soluble soap, and wholly dissolved so as not to separate from the 
fluid when cooled. According to the proportion of the quantity of wax to 
that of the water the fluid will appear like milk when the proportion of wax 
is small, like cream or butter when it is greater; and even of the consistence 
of soft cheese when the wax is in excess, The consistence of cream is best 
suited for grinding the medium with more or less finely pulverized dry pig- 
ment body colours, such as ochres, raw or burnt terra sienna, raw and burnt 
umber. Cobalt, smalt, light red, red and white and black chalk, stone coal 
or anthracite, &c., answer best for dead colouring, and become brighter in 
the subsequent fusion and fixing by the use of the cauterium. 

“ Metallic colours, which are artificial oxides of metals, like vermilion or 
cinnabar, which is a sulphuret of mercury, red and white lead, chrome yellow, 
and others, are differently affected in the burning in, and the changes which 
they undergo are to be ascertained by previous trials. The latter class of 
pigments are more adapted to the finishing of pictures. Pigments of a 
vegetable nature, such as lakes, madders, &c., are altogether to be avoided 
or very sparingly used, and not at all in masses, The connexion of the 
medinm (soluble wax), by grinding it with every pigment, is hest performed 
in stone or earthenware (Wedgwood’s) mortars and with pestles of the same 
materials, and the colours thus prepared are to be kept for immediate use 
in glasses or common gallipots. Instead of a wooden palette, a plate- 


glass or stone slab is required for large masses, and & spatula of hard 
wood or horn. 


16 “ Geiger u. Roux,” ib. p. 53. 

17 Eméric David, “ Disconrs Historiquea sur la Peintre Moderne,” Paris, 1812, pe 186, 

28 Campare Vitruvius, 1. 7, c. 9. 

12 Compare “Columella de Re Rustic,” 1. 12, c. 50. 

20 See Diderot, * l'Histoire et le Secret de la Peinture en Cire,” 

21 F, A, Walter, “ Alte Malerkunst,” Berlin, 1821. 

F phe ** Saggi sul Ristabllimento dell? antica arte de’ Grecl,” &c.; Parma, 1787, 
23 Durosiez, (Manuel du Peiutre A la Cire, Paris, 1844, p. 18,) aasumea, that the pre- 


aence of slkalies, such ag ammonta and palt of tartar, in the substance of paintings must 
be especially injurious, 7 4 i 
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“ The surface to be painted on must he a solid dry coat of stucco grounded 
with a mixture of such colours as will give a suitable tone of colour aod 
depth. The first coat or ground is to be fixed by the cauterium with a 
moderate degree of fusion. The subject may be sketched on this ground 
with chalk or charcoal; and precise outlines, especially of minute forms, can 
be traced or sketched in with a metallic point or etching needle. The cau- 
ferium or salamander is not to be used again nntil the whole surface is 
covered and the effect advanced to a certain degree. It is clear that the 
manipulation of these materials, differing greatly, from painting in oil, will 
succeed more readily in the hands of an artist who has had some practice in 
fresco or in distemper; and as the surface is in most cases perpendicular 
some care is required to prevent the colour from running down. 

“When the inustion by the cauferium is finished, and the whole snrface 
of the picture cooled, it may he polished hy friction with cloth or hard 
cushions, covered with some more or less rough texture, or with some of the 
implements used in polishing wood.” 24 

Those who recommend in preference the solution of wax in spirit, and the 
addition of resins, do not profess to have discovered the precise process of 
the Greeks, but they have not failed to remark that the ancient writers speak 
of resins as entcring into the ingredients of painting.? 5 

The credit of having suggested the present systems of wax-painting, which 
are adopted with various modifications at Paris and Munich, is generally 
atiributed to Montabert, who, in the eighth volume of his comprehensive 
“ Traité complet de la Peinture,” 2% extols this art ahove that of oil painting. 
In consequence of the difliculty of reviving the study of Fresco painting in 
France, the attention of many artists and chemists has been turned to the 
employment of wax painting, and various churches and public buildings in 
Paris have been already decorated in this mode. In Munich, also, consi- 
derable works are in progress, executed in a method analogous to that of 
Montahert. 

The advantage of wax as a vehicle is its durability. A wall painted white, 
partly with wax and partly with oil, exhibits the same tint for some days, 
but by degrees the oil colour darkens, and after some months{the two por- 
tions are quite distinct; that which was painted in wax retaining all its 
brilliancy. 

To this advantage is opposed, besides the difliculty of manipnlation, the 
dull effect of dark shadows in pictures executed in wax. This is owing to 
the semi-opaque nature of the material, and is unavoidable as long as the 
absence of gloss on the surface is considered indispensable; but the colonrs 
become much more vivid after the surface is polished, and the admixture of 
resins tends to give clearness to the deeper shades. 

Some of the French artists have gone farther; they have added a portion 
of oi} to the cero-resinons medium, and by this means attain any degree of 
richness they please.?? In this last system the aa? quality, or absence of 
gloss, is in a great measure abandoned, and the method is only to be consi- 
dered a means of lessening the quantity of oil, and consequently of avoiding 
the danger of a horny and darkened snrtace. 

Some German artists, again, have cansidercd it essential that the resinous 
ingredient should predominate, and have recommended only a thirtieth part 
of wax, the rest consisting entirely of liqnid resin?’ (balsam). 

Wax painting, properly so called, from its not admittiog of much force 
(while its lights are assumed to be unchangeably bright), would suggest a 
particular style and choice of subjects; and as alt colours (according to the 
French chemists) may be employed in it, it is considered to be particularly 
fitted for poetical subjects adapted to the lighter kinds of decoration. 1¢ is 
for such purposes that it has been chiefly employed in Munich. 

The following is a description of the methods ia general use at Paris and 
at Munich. 

A wall which is to be painted in wax (and the same principle is applicable 
to all mural pictures) should not be quite perpendicular, hut should incline 
inwards, with reference to the room, in; its upper part. By this means the 
work is hetter seen, and dust is less apt to collect on it. The surface should 
he levigated; it is then to be thoroughly dried by heat, and lastly to be 
saturated with the following mixture: 10 parts of white wax, 2 parts of 
resin, and 40 parts of spirit of turpentiae. This liquid is made to penetrate 
the wall or stucco by means of heat,?? and the application is repeated till 
the surface ceases to ahsorb. oles or irregularities are to be stopped with 
a mastic composed of wax, resin, and whiting. Over this preparation a coat 
or two of wax colour is to be spread as a ground for the painting. 

The wax used in painting should be bleached and perfectly free from ex- 
traneous matter.*° The resin recommended by Montabert is that called 


oth popu of a letter from Mr. Joha King, chemist, 26, Mall, Cliftou, Briatol. Aug. 
21, 1842, 

25 A writer of the aecond century, Julius Pollux, enumerates among the materiala of 
painters, wax, colours, aud ‘pharmaca.’ Various Greek epigrams mention frankiucense 
(Libanas, Libanoton) as enteriug into the composition of paintings. Other examples are 
quoted by Soehnée, ‘‘ Reckerches nouvelles sur les Procédés de Peintre dea anciens,” 
Paris, 1822, p. 36, and by Eméric David, ib. p, 171. Compare Knirim, ‘ Die Harzmalerei 
der Alten,” Leipzig, 1839. 

26 Paris, 1829, 

#7 The method of Taubenheim is anslogous,—See Frstrel ‘ La Cire alliée avec l'Huile,” 
&e. Manheim, 1570. The later practice of Joshua Reynolds was probably suggested by 
the pecearclies prosecuted on tha Continent at the corresponding period, respecting wax- 
paintiug. 

28 See Knirim, ib. p. 182, 29 See the Second Report, p. 50. 
aa The ‘punic wax? of the ancients was nothing more thau bleached wax. Pliny, J. 
21, c. 14, and Dioscorides, 1. 2, c. 105. Compsre Requeno, ib. v. 2, p. 86. Bleached wax 
is easdy procured, but the white wax aold for ordinary purposes Is mixed with spermaceti. 
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clemi; this combined with wax and an essential oil is the vehicle in which 
the colours are grouad, and which serves to work them. The proportions 
are, l part of resin, and 4 parts of wax, dissolved over a water-bath in 16 
parts of essence of spike-lavender.*? The colours are ground in this gluten, 
diluted as may be required during the operation of grinding by the addition 
of the essence. They are then preserved in glass or earthenware vessels, and 
if they get hard (which can only happen after a considerable time) they may 
be dissolved withthe essence or ground again and are always fit for use. 
Instead of elemi, copal may be used by those who prefer hard resin,?2 

The solution of wax alone is effected by the same essence, and this pre- 
paration is available when the artist wishes to increase the proportion of 
wax. The paste may be thianed with water by grinding it thoroughly with 
a muller, and gradnally adding water to the amount of four times the weight 
of wax. This is called the milk of wax, and serves as a varnish for pictures 
execnted in the above mode.** The solution of elemi or other resins in the 
essence, without wax, may also be employed when the resinons ingredient is 
required in greater abundance. To these materials may be added the essen- 
tial oil of wax (procured from wax by distillation) which evaporates more 
slowly than that of lavender, and may sometimes be of use in the practice of 
this art,34 

A process introduced in Munich by Professor Fernbach is not yet made 
known, but it is supposed to consist merely in the addition of liqnid resin 
(balsam) to the wax, instead of artificial solutions of hard resinous sub- 
stances.° 5 

The methods more commonly practised in Germany differ but little from 
the system of Montabert. The following descriptions have been obligingly 
furnished by the artists :— 

“ For large paintings it is desirable that the gronnd should be somewhat 
rough. ln Munich it is prepared as follows. A mortar composed of three 
parts ef sand and one of lime is spread on the wall. When this is done the 
whole surface, while moist, is rubbed with a linen cloth; the result is a 
granulated gronnd, like rough paper. For small works, ornaments, &c., the 
ground requires to be smooth, and in such cases finely pounded white marble 
should be mixed with the lime instead ef sand; the mortar so composed 
being then carefully spread and made even. 

“ The encaustic vehicle is prepared as follows :—To one pound of rectified 
spirit of turpentine add half a pound of Damara resin and a quarter of a 
pound of wax. The resin should be pounded to powder, and the wax cut 
up in small pieces. Both are then to be put into an earthenware or copper 
vessel, and the spirit of turpentine poured on them. Place the vessel on a 
moderate charcoal fire, so that the solution may take place slowly. When 
the ingredients are dissolved the vehicle is ready for nse, and should be kept 
in glass bottle well stopped to prevent the volatile oi] from escaping. Should 
the mixture become too thick in time, spirit of turpentine may he added. 
The colours are ground in such a quantity of this vehicle as is necessary to 
saturate them. lf during the grinding the pigment tends to se¢ (dry) spirit 
of tnrpeutine should be added. For extensive paintings the colours are kept 
in glass vessels. For smaller works they may be tied np in bladders like 
colours for oil painting. The same colours which are employed in oil may 
also be nsed in encaustic painting. 

“lt is essential that the ground on which the painting is to be executed 
should be quite dry. Then the whole surface to be painted is to be washed 
over with milk. When this is dry a ground of encaustic colour is to be 
spread on the wall, the artist selecting any tone he pleases. This being done 
the surface is suffered to dry well, which will require some days, as it is im- 
portant that the colour should be in no danger of being dissolved by subse- 
quent operations. The artist can then begin to paint. 

“Tn executing ornaments on a coloured ground, the ground must be com- 
posed cf two or three coats (not too thick), each of which should be allowed 
to dry separately. The time required for drying varies according to the state 
of the weather. As soon as the pigment used for the ground is no longer 
easily dissolved,—a degree of hardness which it often attains in the course 
of a day, the painter may begin to work. 

“When the painting, whether consisting of ornaments or other subjects, 
is finished and sufticiently dry, the whole is to be thinly passed over with 
the encaustic vehicle applied with a large brush, and after a day or two this 
varnish is to be heated with a charcoal fire, to such a degree, however, as 
not to injure the colonrs. The result is an equal but moderate shine over 
the whole surface.” 

Another process, practised at Munich in 1843, may complete this list of 
recipes :— 

Toa pound of turpentine (resin), evaporated to dryness by heat, add half 
a pound of powdered Damara resin, and a quarter of a pound of bleached 
wax, cut into smal] pieces. To be heated as hefore; and, when used, to be 
diluted, when necessary, with spirit of turpentine. 

A mode of cleaning wax paintings is described, together with the materials 
now used by the French artists, in Durosiez’s pamphlet, before quoted. 

The following description ef the nature and advantages of wax, as adapted 


32 * Essence d’aspic.’—It is prepared from the wild Isyender (Lavandula major or lati- 
folia). It evaporate more alowly than spirit of turpentine. 

32 Duroslez, ib., p. 16. 

33 Ure, “ Dictionary of Arts,” &c., article Varnish, describea tha preparation of milk 
of wax by means of apirits of wine, 

aa See Durosier, ib. 

35 Balsama, as ls well-known, are native compounds of resins with essential oila. 
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for general painting, was submitted to some German chemists by Dr. Ronx,#® 
and received, among other statements by him, their written sanction :— 

“ Wax is, in chemical language a combination of cerine aud myricine. It 
is a peculiar organic substance, resembing fat, but yet distinct from it. Wax 
is nnaltercd by exposure to air. lt neither hecomes harder or softer, and 
therefore does not contract like the unctuous oils. Exposed to light, it he- 
comes whiter. Grund, in his history of ancient painting, relates that he saw 
in an Italian church two large wax candles , which had been presented in 
the year 1445, and which he at first took for snow-white marble pillars. 
On breaking the surface, he found them equally white internally.27 

“Colours mixed with wax are entirely saturated by it. Wax and colours 
form together a more solid, less fusible substance than wax alone. The pig- 
ments remain closely united with the wax. No skin appears on the surface 
of the picture, even when the wax has been mixed in abundance with the co- 
lours. An under-painting exeented with wax colours, has much more 
brightness than one executed in oil. A second painting on such a prepara- 
tion appears bright°and clear; on which account a painting in which wax 
has been used as the vehicle is always brilliant. When an oil painting at 
twilight begins to become indistinct to the eye, 2 wax painting next it is still 
clearly visible. 

Wax is dissolved in volatile oil, which is also used with the colours. 
This volatile oil evaporates in a short time, and assists the drying of the 
colours. 

“ Paintings exccuted with wax colours cannot crack, (?) for the under paiating 
dries qnickly from the ground. The ductility and tenacity of the wax pre- 
vent its cracking. This method of painting has also the advantage, that the 
dissolving power of the volatile oil which is used in the after-painting and 
finishing produces a union of the upper and under layers, by which means 
the whole coloured substance becomes intimately united.” 

The statement that wax has no tendency to crack is true as regards the 
substance itself; but a painting thickly executed in wax, and varnished soon 
after its completion, would very prohably crack. The Germans evade tbis 
difficulty, and consider resinons varnishes unnecessary to wax painting. The 
French artists do not exclude a final varnish. If such an addition be desirable, 
it is of more than ordinary importance to select a resinons solution that has 
little tendency to crack. The Damara varnish of Lucanas, and the excellent 
varnish of Soehnée (which seems to be analogous to Field’s lac-varnish? $), 
have this reputation. The Jatter has also the agreeable quality of being per- 
fectly dry to the tonch within a few hours after its apptication, and of re- 
maining so. lt never becomes discoloured. A coat of white paint, having 
half its surface varnished with this liqnid, and the other half with mastic 
varnish exhibits a great difference of tint in a short time; the portion var- 
nished with the Soehnce varnish retaining its first appearance unaltered, Tts 
defect is its want of sufticient body; there seems also to he a difficu)ty in 
removing it from the surface even of an oil picture. The Damara varnish 
has the same qualities of not changing colonr, and never cracking; it has 
more body than Soehnée’s preparation, but is certainly not so clear. The 
modes of preparing and removing it are described by Lucanus.39 

Of the remaining modes of painting on walls, viz., Fresco and Oil Painting, 
the papers already published on the former may be suficient to give an in- 
sight into its practice. The problems yet to he solved are, the speedier pre- 
paration of a lime adapted for fresco painting,*° and the preparation of 
durable colours of the more florid kind, such as lake and crimson. 

Sir Humphry Davy, in his analysis of some of the colours of the ancients, 
found some vitrified substances, and accordingly expressed his conviction 
that glass frits would be the most durable of coloured materials, if they could 
he so prepared as to mect the wants of the artist. Dr. Rony is of the same 
vpinion, and suggests that “as a white frit possessed of sufticient opacity is 
not to he obtained, the oxide of zinc might represent it among the vitrified 
colours. Tt is equally unchangeable.” +2 To these opinions is to be opposcd 
a practical authority of great weight,*? who remarks that these colours, 
when ground to the degree of fineness necessary to render them applicable 
to painting, hecome liable to all the chemical changes and affinitics of the 
snhstances which compose them. 

The adaptation of oil painting tu walls has generally found less favour 
with painters than any other method, from the numerous examples of a 
blackened surface which works so executed present. The proccss may be 
less objccted to since it has been so ably employed in the Ecole des Beaux 
Arts at Paris. 

A mode of preparing the wall so as to effectually exclude damp was 
described in a former paper.*2 The preparations used by Sebastian de} 
Piombo, and recommended hy Vasari,** might be preferable, as they con- 
tained little or no oil. 

In this mode of painting, as hitherto practised, all ahsorption from the 
ground is cut off by the application of the first coat or hydrofuge preparation ; 


36 lb. Zweites Heft, p. 49. 

37 The author elsewhere observes that the wax of southern climates ia much whiter 
and harder than that which is produced in the north. 

as *“ Field's Chromatography,” p.209. See also “ Transactions of the Society of Arts,” 
vol. 45. This varnisb was not pnknown to the Italians; see the list of recipes at the end 
of Orlandi’s ““ Abecedario ;” " Veraice di bellissimo lnstro,” &c. 

39 “ Vollstandige Anleitung zur Erhaltnog &c. der Gemalde, zur Bereitung der Fir- 
nisse, &c., von Dr. Fr. G. H. Emcanus.”’ Halberstadt, 1842, p. 34-ti5. 

ao A method communleated by Mr. Dinsdale is now noder the consideration of che- 
mical professors, 

41 ib. Zweites Hefl, p. 51. 42 Field, ib, p. 45. 43 Second Report, p. 62. 

44 Introduzione, c. 22. Compare Bossi, “Sul Cenacolo di Leonardo da Vinci.” 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


333 


it is, therefore, essential that the quantity of oi) should be diminished in the 
under painting. For this purpose the half tempera method, which, it appears, 
was sometimes employed by the northern Italian scbools as a preparation for 
oil painting, would be well adapted. But the application of a composition 
impenetrahle to damp is not incompatible with an absorbent ground for the 
painting itself. Such a ground could be made to hind firmly to the hydro- 
fuge by various means ; indeed the same mode which the Italians adopted 
for panels would quite answer this ead. These various methods are, how- 
ever, so intimately connected with the gencral question respecting the early 
practice of Oil-painting, that, to avoid repetition, they may be reserved till 
that inquiry can receive due attention. 

A method invented by M. Tlussenot, called “ Peintnre 4!’Hnile en Feuilles,” 
consists in the preparation of very thin sheets of oil pigment (for example 
white lead), which may be rolled like cloth. They may he made of any size, 
or may be fitted together so as to exhibit no joining. A sheet of paint, so 
prepared, is fastened in a temporary manner on a panel, or on cloth attached 
to a stretching-frame, and the artist completes his picture. When dry it is 
rolled up, carried to the place for which it is destined, and permanently fixed 
to the wall, being then made to adhere throughout its whole surface, proha- 
hly hy the application of a coat of white lead, to the wall. The objection to 
this mode (to say nothing of the oil ground) for important paintings, is the 
extreme danger of accident in the rolling and unrolling. For ordinary pvr- 
poses it offers great facilities, since the application of decorations in oil on 
the walls of rooms or on shop fronts can be accomplished io a few hours, the 
work having been prepared without inconvenience in the study of the 
artist.4° 


g 45 See “ Peinture à l'Huile en Fenilles, inveutée par M. Hnssenot, par A. de la Fize- 
lière,” Paris, 1843. See also ‘* Rapport de l'Academie Royale de Metz sur lea Procédés 
de Peinture inventés par M. Hussenot.” Metz, 23rd November, 1342. 


COMMISSION ON TIE FINE ARTS.—CHOICE OF SUBJECTS. 


Considerable surprise has been felt at the award of prize works in the recent 
cartoon exhibition, and also at the selection of subjects for the decoration of 
the House of Lords. On the former we shall not now so strongly dwell; but 
we cannot pass over the latter, because, to our minds, it is fraught with mis- 
chief, not only in its present influence but in its whole bearings, it suggests 
the fear of sad want of judgment in the individual instance, and ihe probable 
want of it on all the future proceedings. We are the more prompted to take 
np the question as we have before us the controversy between Mr. Hallam and 
Lord Mahon, appended to ile Commissinners’ Report. For the decoration 
of the House of Lords have been chosen three allegorical subjects, we do not 
complain of them because they are allegorical, and three historica) events. 
The principle which has guided the Commissioners in the individual selections 
we cannot understand, clearly the Honse of Lords cannot be devoted to the 
sovereign solely, any more than it cuuld be to the House of Commons, it must 
be treated either as the assembly hall of the whole legislature, or as that of 
the House of Lords only, and in either case the present arrangement is by no 
means fitting. It might, however, be decorated with the representations of 
great constitutional events, buteven that is not the case now. We have 
Religion, Justice, and Chivalry, the latter a very queer constitutional ele- 
ment, and the Baptism of Ethelbert, Prince Henry acknuwledging the 
authority of Chief Justice Gascoigne, and Edward the Black Prince receiving 
the garter from Edward IIJ., neither of which latier have any constitutional 
importance, or bearing upon the funclions of the House, while there wonld 
have been no difficulty in finding subjects more fitting in a mora} and artistical 
point of view. A Council of ancient English Princes aad Chieftains, the germ 
of the Parliamentary system ; King Alfred submitting his laws to the Witen- 
agemot; the Witenagemot recognizing the Accession of King Edward the 
Confessor; Henry the First restoring the Laws of Edward the Confessor ; 
Henry the Third presiding in his Parliament; Trial of David, Prince of 
Wales, before the Parliament, 1283; Edward the Third, 1363, consenting to 
the Statute (36 Edw. TIL. c. 15) that pleas shall be pleaded in the English 
tongue; Edward the Third investing Edward the Black Prince as Duke of 
Cornwall in full Parliament, 1337. Either of these, we conceive, would be 
much more fitting for the decoratiun of a Honse of Lords, though many 
other subjects may be found, state trials, &c. and many important historical 
events must be excluded, as invidious to some branch of the legislature, and 
others because they are too modern, Certainly no worse choice conld be 
made than that which has been announced, and if such unmeaning decora- 
tion is to degrade the House of Lords the sooner the paper hanger is called in 
the better, though there is one consolation thata future age might have more 
discrimination, remove the proposed fadaises, and put up more significant 
works. What great idea can indeed be communicated to the spectator by 
Chivalry and Chief Justice Gascoigne, and what great idea can inspire the 
artist? Are we reminded of the temple of legislation belonging to a great 
nation, and of the glorious constitution, which twenty centuries of liberty 
have fostered to its present growth? Shall we see anything but gawd and 
glitter and prettiness, things perhaps not works of art, certainly nat-works ot 
mind ? 
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When we come to look at the correspondence of Mr. Hallam and Lord + from amongst others, I have quoted as tokens of our greatness, might also 


Mahon, we must confess we distrust the Commission, so far as its historival 
aspirations are concerned. Mr. Hallam, indeed, is willing to avow that our 
national history can and must afford abundant materials for the artist ; but 
he, of all men, is unable to appreciate its bearings. The author of our con- 
stitutional history confounds the history of the people with that of the 
island, and talks of Caractacus and Boadicea as if they had anything to do 
with English liberty or English government; and in another place he tells 
us that ‘‘ the whole building is strictly denominated Her Majesty’s Palace,’’ 
which is certainly nothing more than a piece of lawyer’s special pleadership. 
Still, while he appears to insinuate that English history may fairly be thrown 
overboard, and Greek and Roman history and mythology be introduced, he 
in reality gives abundant evidence to show how well and appropriately the 
Palace of the Parliament may be treated. 

“In our jhalls of Parliament, or as we approach them, let us behold the 
images of famous men; of Sovereigns, by whom the two Honses of Peers and 
Commons have been in successive ages called together; of statesmen and 
orators to whom they owed the greatest part of their lustre, and whose 
memory, now hallowed by time, we cherish with a more unanimous respect 
than contemporary passions always afford.” 

“Itis by no means my opinion that English history is to supply nothing. 
We cannot but recollect that a living foreign painter of high reputation has, 
with a sort of preference, resorted to this source for his most celebrated pic- 
tures. It is impossible, that the large proportion of those which may here- 
after adorn the walls of the new building, should not he of this description. 
The bias of public taste in England, tends so strongly towards what is called 
nature, and so little towards ideality in painting, or even in sculpture, and 
has evidently exercised so great an in{lnence over our artists themselves, the 
motives for selecting our own history are so obvious, and to a considerable 
degree, as I would again repeat, so well grounded, that we can have no 
reason to apprehend a superabundant influx of more universal subjects.” 

‘The arrangement adopted for the New Palace at Westminster, may lead, 
perhaps, to a reasonable distribution of the paintings which may be chosen for 
its decoration, In those apartments which are naiurally associated with the 
business of the Legislature, such as St. Stephen’s Hall, the Central Hall, and 
the various rooms belonging to the two Tlouses of Parliament, our English 
history, or, possibly, also, such allegory or mythic representation as bears 
upon legislation and policy, ought exclusively to find a place. There would 
be in this at once a commemoration of past times becoming the national sym- 
pathy, and a just observance of that propriety in all its accessory parts, 
which a splendid monument of architecture requires.” 

Mr. Hallam, while willing enough ta let in any extraneous subjects, takes 
a technical objection to works founded on the pages of the historian, but 
wrought out by the artist’s imagination, as for instance, the First Trial by Jury ; 
but we think him right in laying down the canon that no event should be 
deemed historical which was, as it were, episodical, and which forms no link 
in the sequel of causation, affecting only a few persons, great as they might 
be by fame or rank, without infiuencing the main stream of public affairs. 
We do not coineide with Mr. Hallam that the most beautiful and interesting 
women in English history must be painted ,if at all, on the scaffold : the 
story of Rowena; Kenswintha persuading Kenrid, King of Mercia, and Offa, 
King of Essex, to take the monastic habit ; St. Hilda baptized by S. Paulinus ; 
Queen Gertha persuading Ethelbert, King of Kent, to receive St. Augustine ; 
Sexburga, Queen of Wessex, leading her troops to battle ; Alfred the Great 
taught by his mother to read ; Elfleda the Queen heading her troops against 
the Danes ; not to mention later instances, contradict this idea, and give full 
scope to tlie artist. On the other hand, we agree with Mr. Hallam that it is 
desirable show pieces, coronations, processions, meeting of princes or generals, 
and all overcrowded or dressmakers’ pictures should be discarded as much 
as possible. Battles, we think with him, we must have ; but we should have 
liked to have seen a more marked notice of naval pieces, works which though 
neglected, deserve support from this nation of all others, and which are not 
destitute of artistic resource. We cannot but think on the review of Mr. 
Hallam’s letter, taking the whole of it into consideration, that the good 
points can have had little influence on his colleagues, and that he himself 
must be regarded among the supporters of the present trumpery scheme, if 
not the suggester of it. 

Mr. Gally Knight’s plan we need not speak of, as it has no particularly 
meritorious features. 

Lord Mahon gives proof of a much better spirit than Mr. Hallam, but is 
about as obtuse on the matter of history. He talks gravely about the Eng- 
lish originally roaming as painted savages over their barren hills, and thus 
mars a fine allusion to the glorious advance of the empire to its present 
colossal might. Lord Mahon boldly asks, ean the history of such a people 
be wanting in scenes of interest? and, though without much discrimination 
in his citations, he still shews enough to convince any one that ample mate- 
rial is to be found in our annals, appropriate, picturesque, interesting, and 
important. 


“I cannot but observe that the two instances, Canada and India, which 


perhaps, afiord practical answers to the artistic objections urged by Mr. 
Hallam. He deprecates the painting of battle since ‘ the introduction of field 
artillery and scarlet uniforms ; hut surely iu Canada, the death-scene of 
Wolfe, when withdrawn from the field and mortally wounded, with, 1 think, 
only one officer by his side, the young general (he was but thirty-three), sur- 
veyed the distant contlict with a dying yet a steadfast gaze, is a subject 
worthy of employing, and I irnst it may obtain, a far greater artist than 
West. Thus, also, when Mr. Hallam justly points out the scope to a painter, 
afforded by ‘such subjects as exhibit the human form to a considerable de- 
gree uncovered,” he will, 1 am sure, acknowledge (for no man could more ably 
describe) that the long train of our Indian successes in the arts of war and 
peace, would supply the advantage he desires by the delineation of the grace- 
ful and well-formed but seareely clad Hindoos. 

“ Mr, Hallam goes on to observe with great truth, that for any attractive 
series of historical pictures, it is essential to ‘ intermingle female beauty,’ and 
this, in bis opinion, a strict adherence to our authentic records will not ade- 
quately supply. ‘In fact,’ he adds, ‘the most beautiful and interesting 
women in English history must be painted, if at all, upon the scaffold.’ 
Here, again, I cannot have the honour and pleasure (for } feel it as both) to 
concur with him.—Are we to have any State Trials? If we have, could 
there be a nobler female figure for an artist than in the scene which another 
member of your Commission has well described :— 


“ ‘There on that awful day 
Counsel of friends, all human help denied, 
All but from her, who sits the pen to guide, 
Like that sweet saint who sat by Russell’s side 
Under the judgment seat.’ 


“ Thus, also, why need any by gone difference on a Royal line, now extinct, 
prevent us from delineating the young Countess of Nithisdale liberating her 
husband from the Tower in 1716 (as her own most heautiful letter describes it), or 
the young Flora MacDonald saving Charles Sjuart from his pursuers in 1746 ? 
Again, how rich is Scottish history belore the Union in deeds of female 
heroism! Remember, for example, the scene previous to the assassination of 
James the First, when Catherine Douglas thrust her arm, instead of bolt, into 
the staple of the door, and bid the conspirators without burst it open if they 
would after this announcement! But supposing that Mr. Hallam desires to 
confine us,in our argument, strictly to England, and to actions in which 
royal blood bears some part; although 1 see no reason for either limitation, 
yet even then [ would venture to allege, amongst others, Boadicea ; Queen 
Eleanor of Guyenne saving her husband’s life by sucking the poison from his 
wound ; Queen Margaret of Anjou holding forth her children, and confront- 
ing the robber inthe forest (an instance allowed by Mr. Hallam as the excep- 
tion to his rule); Anne Boleyn in her bridal array ; Lady Jane Grey at her 
youthful studies; Mary Queen of Scotland, and heiress presumptive of Eng- 
land, on her landing from France ; Queen Elizabeth at Tilbury Fort ; Hen- 
rietta Maria in the Civil Wars; Miss Lane assisting Charles the Second in 
his concealments and disguises after the battle of Worcester; the flight of 
Queen Mary of Este, and her infant son in 1688; Queen Mary the Second re- 
ceiving the news of the battle of Boyne ; Queen Anne giving her assent to 
the Act of Union with Scotland: and last, not least, the first Council of 
Queen Victoria! Itmay be objected that, in some of these instanees, as with 
Queen Elizabeth and Queen Anne, the ‘female beauty’ required by Mr, 
Hallam may not be found. But where a Queen is introduced, there need be 
no lack in paintings any more tban in reality of blooming Ladies of the Bed- 
chamber and Maids of Honour to attend her.” 

We again say that we admire Lord Mahon’s spirit, though we cannot ap- 
plaud his judgment, and we are pleased to see that whatever may he his errors 
they are not on the score of illiberality, nor participate in the too great ten- 
derness of Royal Commissioners, in glossing over bold and striking scenes, 
He suggests even the Seizing of tbe Mace by Oliver Cromwell, and the Death 
Scene of Chatham ; and concludes by expressing his sincere and earnest ob- 
jection to Mr. Hallam’s general idea of snbjects independent ol and uncon- 
nected with English history, and his decided opposition to it. 

Mr. Hallam replied to this letter, and informs us that the Commission had 
resolved on the adoption of subjects of universal or national interest, a pretiy 
specimen of which is afforded with regard to the six House of Lords’ subjects, 
which most decidedly have neither universal nor national interest. We can- 
not see that Mr. Hallam has, in his second letter, taken up any stronger 
ground, though he again implies that the representation of historical sub- 
jects must give preponderance and predominance to all the absurdities and 
extravagances of modern dress. 

In conclusion, we would say the English have a deep interest in historical 
subjects, and have had the opportunity of appreciating many. Improve this 
vantage ground and it must be for tbe Lenefit of art at large. 


1844.] 


EXPOSITION DE L'INDUSTRIE FRANCAISE. 
MINERALS—MINERAL SUBSTANCES OTHER THAN METALS, 
(Continued from page 328.) 


Compustinte Fossits—Coal has been employed for centuries at Newcastle 
and Liege, but in France its use is of much later date. In 1520, the Faculty 
of Medicine, being consulted with regard to the use which was then begun to 
be made of English coal in Paris, gave their opinion that with precautions to 
avoid the inconvenience of smoke, this fuel might be used without injury to 
the public health. Thirty years afterwards a proclamation was issucd for- 
bidding farriers, on the occasion of an epidemic malady, under pain of fine 
and imprisonment, from using coal in their shops. Prejudices however wore 
away, and Henry the Fourth exempted coal from the payment of the royalty 
ofa tenth, Lewis 14, also encouraged it, and put a duty on the importation 
of foreign coal. At the time of the great revolution, however, the whole 
consumption af coal in France was not more than 450,000 tons, of which half 
was supplicd by importation. The quantity of wood fuel consumed in France 
is calculated at 15,000,000 tons, (10 metrical quintals or a thousand kilograms 
being taken asa ton), and of coal 5,000,000; coal is however reckoned to 
have double the calorifie power of wood, so that coal may be considered as 
supplying two-fifths, and wood three-fifths. The superficies from which the 
wood is obtained is 20,000,000 acres, or 30,000 square miles, being sixteen 
times the superficies of the coal deposits, which moreover are available for 
agriculture., The progress in the consumption of coal in France since 1815 
has been as follows: 


French Importation, Total consumption, 
produce, tons. tons. tons, 
1815 881,500 249,300 4,121,000 
1825 1.49 1,300 508,600 1,904,300 
1830 1,862,600 637,200 2,493,900 
1835 2,506,400 793,100 3,278,200 
1840 3,003,300 1,290,600 4,256,700 
184] 3,410,100 1,619,100 4,979,800 


Thus whilst since 1815 the production of coal in France has quadrupled, 
the importation of foreign coal has increased seven fold. France possesses 
46 coal basins, and up to 1841, 392 coal mines had been granted. of which 
256 were in work. ‘The superficies of the sets was more than 1,000,000 acres 
(432,000 hectares), 670 pits had been sunk, and 365 levels run. The maximum 
depth which had been reached was in the mines of Anzin, 1571 feet (479 
metres), The mines were worked by 146 horse machines, and 388 steam en- 
gines, of a total force of 9,667 h. pe More than 30,000 men were employed, 
The total value of the produce was £1,320,000, at a mean price of 97 centimes 
yer metrical quintal. Of the3,410,000 tons of ten metrical quintals, the Loire 
basin furnished a third, and the Valenciennes basin more than a quarter, 
Next came the basins of Creuzot and Blanzy (Saone and Loire), Alais (Gard), 
Aubin, (Aveyron), Epinac (Saone and Loire), &e. Of the 1,600,000 tons im- 
ported, 1,000,000 aie from Belgium, 4,000,000 from England, and 200,000 
from Prussia. The great difficulty in the way of the French coal owners, is 
the want of good;communications with the markets, 

The state of France stands thus. The Belgian coals at the daor are brought 
into the North and to Paris by the lines of navigation, the English coals are 
in contact with canals and rivers which take them to the ecean, and so up 
the French rivers, without river dues. Tbe French coals however can only 
reach the coast or the great centres of c s umption by means ofa difficult 
and expensive navigation on rivers deficient in water, or by canals, burdencd 
with heavy dues. The coal owners therefore loudly call for the improvement 
of the Loire, the Yonne and the Seine, and complain of the dues on the Bur- 
gundy canal, Lateral canal of the Loire, and the canals of Briare and Loing. 
The capital invested in collieries has increased much more than that in woods, 
because the demand for wood has been stationary, while many new sources 
of coal consumption have been opened, particularly the manufacture of iron 
by pit coal. Asa prool of this the basins of St, Etienne and Revé de Gier are 
cited. Before the opening of the St. Etienne and Lyon Railway, a proposi- 
tion was made to a leading capitalist in Paris, in 1831, to purchase the mines 
of the whole basin, for the purpose of forming a consolidated company, the 
purchase being estimated at £1,000,000, and this was thought too much. It 
is now worth £2,600,000, The basins of the Saone and Loire, the Gard, &c., 
have advanced much more in value. 

Great improvements have taken place in the mode of working. Formerly 
in the mines of the centre and south thick seams were left with pillars of 
coal, taking up half the available coal. Better modes are now adopted, and 
in the St. Etienne and Reve de Gier basins the roofs are almost universally 
propped by rubbish from the mines or from the exterior. The effect of all 
these measures has been considerably to reduce the price of French coal. 

The works of the Reyè de Gier being threatened with inundation, no other 
means of avoiding this evil remained than by a plan of joint drainage, aud in 

1836 a Jaw was passed for this purpose, and now an engine of 400 h. p., on 
the Cornish system is at work at Reyée de Gier, and which i he mest power- 
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ful engine in France. The introduction of the Cornish engine may indeed be 
considered as being one of the important features in the progress of French 
coal mining. The first engine put up in France on this system was built in 
the okl works at Chaillet, inder the direetion of Mr. Edwards, for the coal 
mines of Breulle, inthe north. Some of late years have been set up at Blanzy 
(Saone and Loire), in the Creuzot. and in the north. The Anzin Company 
in the north carries on its works on a very large scale. It has as it were 
built the town of Denain, dug canals, made railways, and opened manufac- 
tories, 

France besides coal possesses beds of lignite, the produce of which in 1841 
was 180,000 tons, of which one-half from the superficial deposits of the 
Bouches du Rhone. 

The quantity of peat turf extracted was 500,000 tons, employing a great 
number of men, chiefly in the departments of the Low Loire, Isere, Doubs, 
Straits cf Calais, Somme, and Aisne. Tt is used in several important estab- 
lishments, as sugar factories, distilleries, dyeworks, lighting steam engines, 
lime and plaster kilns, forges, &c. 

Biromen.—Lhe asphalte mine of the Val Travers was begun to be wrought 
in the reign of Lewis XIV., and of late years it has been resumed. The chief 
mines now are those of Seyssel and Lobsann, both of which sent to the Ex- 
position. The workings of asphalte at Pyrimont, canton of Seyssel in the Ain, 
are of old date. Count de Sassenay had began their extension, hut M. Coignet 
had done the most. Specimens were also exhibited from Bastonnes, and Lam- 
persloch in the Puy de Dome, Asphalteis being considerably used at Paris 
for foot pavement, in preference to granite, on account of its cheapness, 
Auvergne lava, moreover, not giving satisfaction. 

A new application of bitumen was exhibited by Messrs. Chameroy and Co., 
being pipes of thin sheet iron screwed together in zink and covered with a 
thick coating of bituminous mastic. M, Legoux, of Bayeux, and Messis. 
Lasserre also exhibited pipes and stoves, with hitumen melted in. Messrs. 
Dournay and Co. of Lobsann, make waterproof papers of bitumen, 

MerALs, 

In the course of the last century great activity was shewn in this mining in 
France, and the deposits of St. Marie aus Mines, Giromagny and Plancher 
aux Mines, in the Vosges; of Poullaouen and Pontpéan in Brittany ; of the 
mountains of l'Oisans in the Alps, and the numberous veins of Auvergne and 
the Cevennes, produced considerable supplies of copper, lead and silver ore. 
New works werc, however, imprudently carried on, and no provision being 
made for drainage the mines have been successively abandoned. ‘hose ot 
Vialas and Villefort in the Lozère, of Poullaouen in Brittany, and Pont- 
Gibaud in the Poy de Dôme alone attest this former period of property. At 
the present tirae France derives mest of its copper from England and Russia, 
lead from England and Spain, tin from England and India, and zine from 
Silesia and Belgium. Iron is the only metal which is worked on a consider- 
able scale in France. 

lron.—Iron works appear to be very ancient in France. Cæsar, in the 
account of the siege of Avaricum (Bourges), particularly mentions the skill 
with which the beseiged made subterraneous galleries to undermine the earth- 
works ot the Romans, which facility he observes the inhabitants obtained 
from their practice in the iren mines. Strabo, in particular, mentions the 
existence of large iron works in Berry and Périgord. Under the old regime 
iron mining was restricted, but increased under the empire, and the French 
ironmasters had the exclusive monopoly of the supply. On the return of 
peace, however, Sweden and England came into the market again, but their 
preduce was burthened with heavy protective dutics, Of late years the 
manufacture has considerably advanced. ‘The follewing is the produce of pig 
and bar iron, of late years, in tons 10 metrical quintals, or 1000 kilograms. 

Pig, tons. Bar iron, tons, 


1825 198,500 143,500 
1830 266,300 148,400 
1835 294,700 209,500 
1840 347,700 237,300 
184! 377,100 263,700: 


The production has thus doubled in tiftcen years, M., Burat reckons the 
produce of iron as follows. 


Pig, tons. Refined tron, tons. 
England (1842) 1,210,000 
France (1841) as 26 377,100 263,700 
Russia (average 1835—1838) 189,000 102,700 
Sweden (1839) An 115,100 87,200 
Prussia 30 T }11.600 75,400 


The number of mines and iron works in France in 1841 was 2464, Their 
superficies is 250,000 acres, and they employ 12,000 men. They produce 
2,300,000 tons of ore. This oreis reduced in 573 furnaces, of which 468 were 
in work in 1841. Of these 573 furnaces 519 are worked with charcoal or 
wood, 11 with charcoal and coal mixed, and 43 with coke only or mixed with 
coal, Of 377,100 tons of metal, 292,000 were produced by vegetable fuel, and 
85,100 by mineral fuel. The production by coal in 1835 was only an eighth, 
il is now about a fourth, 
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The conversion of the pig into bar iron is carried on in various works. In 
1841 the produce was 263,700 tons of bar iron. of this quantity 146,800 tons, 
or more than half was manufactured with coal, either by the Champagne 
process with the hammer, or by the English process with the roller. 

Among the new processes which have been applied of late years in France, 
three deserve to be enumerated. These are the use of the hot blast; the 
substitution of dried or torreficd green wood for charcoal; and the application 
of gas in hast furnaces for refining pig iron and converting it into bar. It is 
known that the use of hot air was imported from England; it has not been 
generalized there; neither has it in France, it has however extended, and out 
of 573 blast furnaces, 121, or near a quarter now make use of it. In charcoal 
furnaces it effects a considerable saving of fuel; it gives more regularity to 
the process; but it sensibly modifies the quality of the iron by making it 
more fusible and taking away its tenacity, which scems to imply that it 
should be abandoned in sueh charcoal furnaces as are used for producing bar 
iron, and should be introduced on the contrary in such as are used for cast- 
ings. Itis also employed with success in blast furnaccs, which are worked 
with green or torrefied wood, or with charcoal and coke mixed, because it 
remedies the irregularities arising from'want of homogeneity in the combusti- 
bles employed. In coke furnaces, the hot blast scems generally to succeed, 
and is frequently adopted. From official returns it seems that of 468 blast 
furnaces worked with wood, 46 only, or one-tenth use the hot blast ; of 54 
with green or torrefied wood, 39 usc it; and of 54 with coal, 36, or two-thirds 
use it. 

The use of dried or torrefied green wood has also been introduced within 
the last ten years. Formerly wood was only used after it had been converted 
iuto charcoal, although this operation exhausted many of the combustible 
elements. Carbonization as practised in the French forests, was at least half 
the calurific value of wood. This loss is owing to two causes, the imperfec- 

tion of the processes of carbonization used, and the composition of the wocd 
itself whieh issuch that it is impossible to extract the carbon cuntained with- 
out losing a notable quantity, which escapes with the steam arising from the 
water uf combination. Several plans have been proposed at different times to 
ameliorate carbonization aud augment the produce; but these processes, 
either could not be employed on a large scale in the woods, or when once 
applicd withont adequate inspection, no longer gave the habitual results, At- 
tempts were then madc to ascertain how far it was possible to use on the iron 
manufacture, instead of charcoal, wood in its natural state, or at least only 
subjected to such incomplete carbonization as would Jose only a slight quan- 
tity of its calorific elements. Many experiments have been made in the last 
seven or cight years. Some have introduced the daily and habitual use of 
green wood; others have dried; others, and by far the larger number have 
used a prucess for preparing it in a close vessel by means of the heat lost 
from the mouth of the blast furnaces, so as to subject the wood to a less ad- 
vanced carbonization than that performed in the forests, and producing a 
combustible intermediate between dried wood and charcoal. The usc of green 
or torrefied wood has not extended so far as might have been wished. Only 
51 furnaces make use of it, and even this number seems to diminish. Several 
reasons explain this result. The first is the irregularity produced in the pre- 
ceedings of the furnaces; the green wood occasions coolings down, which 
prevent fusion from taking place in a regular manner, and torrefied wood 
always presenting a very variable degree of desiccation or carbonization pro- 
duces a similar result. Another and more important cause is that if a true 
saving of fuc] take place by this process, it does not always show itself in 
money results; for if the works be at any distance from the woods, then the 
cost of carriage of the green wood to the furnaces increases. In order for 
the process to spread, the works would have to be seated in the woods, 
Whilst the furnaces only consumed charcoal, the endeavuur was to place them 
near mines rather than near forests, for the ore weigbs more than the char- 
coal consumed, but wood weighing more than the ore, the neighbourhood of 
the forests must be sought, if torrefied wood is to be used with advantage. 
Besides a great number of furnaces are at the same time distant from both 
mines and forests, being forced to seek a site where water power was available 
for the blowing machines. An improvement which has been completely suc- 
cessful, the use of the heat of the furnace to heat a steam blowing machine, 
allows in new works a considerable saving of moncy to be eflected by tbe use 
of torrefied wood. Water power for the blowing machines is in fact useless, 
and as far as the mines allow the works may be placed in the midst of the 
woods of which they are to consume the produce. 

The third discovery was represented by iron sent by Messrs Trayler and 
Huillier, and Messrs. D’Andelarre and De Lisa. The term of gas iron was 
unknown in France three years ago, it is now used in trade, and applied to a 
class of iron superior to coal made iron, and almost equal for most purposes 
to charcoal iron, Gasiron is iron manufactured with the gases lost in the 
blast furnaces, or with those arising from the gasification of combustibles of 
small value or unfit in their natural state for working iron. This process 
originated in the works of Treveray (Meuse), belonging to Messrs. D’Ande- 
Jarre and De Lisa, and is extremely important to works using vegetable fuel. 
Refining with charcoal has already become impossible in most of the French 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


(SEPTEMBER, 


furnaces, on account of the competition of coal, and in a very short space of 
time it will be so {with the rest. At present coal bar iron produced trom 
charcoal pig is a little better than bar entirely manufactured in the English 
way, and fetehes rather a better price; but once coal bar master of the field. 
the diflerenee in quality will not campensate for the great difference in price, 
and the cheaper article will exelude the otber. The gas process on the other 
hand, if generally adopted, will save the old charcoal works, though it also 
effects a great saving with regard to coal. An important saving in the gas 
process is the diminished loss in slag, which is reduced one-half in the pud- 
dling and balling furnaces. In the Treveray process the gases lost io the 
blast furnace, or the gases which have exhausted their physical and chemieal 
influence on the bed of fusion, are collected and sent into the reverberating 
ovens. These gases before being so used in the subsequent processes are 
purified from the matters which they may contain, injurious to the iron. 
This is effected by very simple apparatus, and the pig iron is brought inta 
contact only with a purified gas flame. The arrangement of the gas oven, 
with jets of hot air and hot gas intermixed, obtains a very high temperature, 
and perfect combustion, since the turning of a few cocks allows the fire to be 
regulated at will, not only with regard to the intensity of its temperature, 
but tbe chemical nature of its flame, so as to have a neutral, an oxidizing, or 
a red active flame. The inventors assert that the proccss is so advantageous 
as to admit of being applicd in other works besides those of iron. Arrange- 
ments are made so as by very simple means to raise the temperature of the 
gas to a very great extent before being used. Where there is not a sufficient 
supply of gas from the works, coal dust is used, turf, anthracite, &c., to make 
up. The French contend that the process belongs entirely to them, and that 
a similar process used at Wasseralfingen, iv Wurtemburg, has neither priority 
in time nor in merit. To Franee, which 1s badly off for coal, and is a great 
wood country, the gas process is of great importance, as so much iron is 
made by means of wood, of charcoal, and which latter in the competition 
with coal, has already received many improvements. The charcoal furnaces 
have been much cnlarged, their blowing machinery better constructed, so that 
furnaces which produced only 400 or 500 tons of pig, now produce more than 
a thousand, and it is anticipated if the gas process be carried out that the bar 
iron may be produced with no more expenditure of fuel than is now required 
for the pig. By the double influence of torrefied wood and the gas process, 
the iron works dependant on the first have been armed with new resources. 
It is remarked as singular that while tbe price of charcoal has tripled in the 
last fifteen years, that of iron has been constantly falling, so that instead of 
bar iron being one-third dearer, it is one-third cheaper. 

The iron-works of France may be divided into three principal classes ; 
first, those which manufacture pig and bar iron by the exclusive use of 
mineral fuel; second, those which manufacture pig with charcoal and coal; 
and third, those which manufacture pig and bar with charcoal only. In this 
order it may be useful to give a sketch of the works in France which sent 
specimens to the Exposition. 

The principal works using coal exclusively are those of Alais (Gard), De- 
cazeville (Aveyron), the Loire (Loire), all in the south of France; that of 
the Creuzot in the centre; and in the north those of the north and Straits 
of Calais. These works are established on coal basins, but in general they 
have not enough ore near them, or at least they have not enough, or have to 
obtain them from a greater or less distance. They are worked on the Eng- 
lish plan, or with only the slight difference that pig is sometimes reduced 
with charcoal. The coal works had much difficulty in establishing tlem- 
selves, and languished for a good many years, and have only begun to pros- 
per since the railway system has opened a new market for their produce. 
The works of Alais, founded in 1826, encountered great diflicultics, and all 
operations completely stopped in 1834; but towards 1836 Messrs. Drouillard, 
Benoist & Co., having farmed this large establishment, brought their espe- 
rience and capital to bear for its revivification. The works comprise four 
coke blast furnaces, a great forge, the hammers and rollers of which are 
worked by two engines, severally 30 and 80 h. p. The principal works exe- 
cuted here are in rails, The Decazeville establishment, also on a large seale, 
had similar difficulties to encounter. lt comprises six contiguous blast fur- 
naces, a large foundry, three refining furnaces, fifty puddling and reheating 
furnaces, hammers weighing four tons, and striking 60 blows per minute, 
pudding rollers and drawers, plate rollers, &c. The total steam power is 
reckoned 600 h. p. The produce is 12,000 tons of bar iron yearly, and it will 
soon be carried up to 15,000 or 18,000. More than 2000 work people are em- 
ployed. lt has supplied, among other lines, the Paris and Orleans, Paris and 
Rouen, and Paris and Belgian with rails. They are said to be remarkable 
among French rails for tenacity and hardness, The works on the Loire were 
established to work the beds of coal and iron there, but which were found not 
so extensive as had been hoped and distant deposits have been had reconrse 
to. Great discouragement prevailed at first, but the construction of the St. 
Etienne and Lyon railway, the better preparation of coke, the improve- 
ments introduced, and the reduction in wages have enabled the companies to 
reach a high degree of prosperity. The £120 shares of the Company of 
Forges and Foundries of the Loire, whose chief works are at Terre Noire, 
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have risen to £1600. The works of Berard les Saint tienne (Laoire), sent 
specimens to the Exposition, as did those of Montlucon (Alher), which make 
a good coke from the Commentry basin, and work the iron ore of Berry, ob- 
tained by canal. The Creuzot is one of the largest establishments. Its coal 
beds produeed last year more than 1,000,000 hectolitres, and it has four 
blast furnaces, three worked with coke and one with wood, and another blast 
furnaec in eanstruetion ; forges producing 8,000 tons, instead of 5,000 in 
1839, and which will produee double when the new works are completed; a 
factory comprising a large foundry, great forge, smithy, boiler works, fitting 
works; 2 building yard at Châlons, on the banks of the Saone, for building 
iron steamers anı] fitting engines. Denain is the largest work in the north. 
In 1830 it was still only a small village, it has now 5,000 or 6,000 people. In 
1830 the first coke furnace was built, and 1837 the first blast farnace ; they 
obtain their ore from the neighbourhoad of Boulogne and Avesnes. The 
farges in the north are four, Raismes, Trith St. Leger on the Seheld, Denain, 
and Anzin. This last has been bought by the Society of Commerce of Brus- 
sels, who are greatly extending it. Several othe rforges are in progress. Most 
of these works are for Belgian pig iron, of whieh the importation is greatly 
increasing every year. The Marquise works, in the Straits of Calais, use ore 
from the neighbourhood of Baalogne. 

The works of the sceond class are numerous, of 263.000 tons of bar iron in 
1841, 127,000 were made by the mixed process. ‘Ihe chief metallurgical 
groups where this system is allopted are the group of the north-east, com- 
prising tha Ardennes, Moselle, Low Rhine, and Mcuse; the gruup of Cham- 
pagne and Burgundy, comprising the Nievre, Saone and Loire, the Cher, and 
the Allier. Fourchambaut, in the Nievre, is the most important of all. It 
has 12 blast furnaces, and prodoces 16,000 tons of pig, 10,000 of bar, besides 
300 or 400 tons of forged wood iron from the forges of Gressonvre, Trezy, and 
Tournay, in the Bher, belonging to these works. This wurk seems to be one 
of the most distinguished for the quality of its produce, Messrs. Rowcliffe 
and Co., of Rouen, make use of this iron. The works of Abainville, Meuse, 
belong to Messrs. Capitain and Co., and comprise three blast furnaces worked 
with ehareoal, and five sets of rollers. Other considerable works are thase of 
Messrs. Bonguéret, Courrcus, Landel, and Co., of Chatillon on Seine, Messrs. 
Grenouillet, Luzarehes, and Desoages, of Vierzons, and M. Demimuid, of the 
Meuse. The works of Sionne, Vosges, helong to M. Bourgeois, and comprise 
a blast furnace, four refining furnaces, three puddling furnaces, two cement- 
ing furnaces, and a roller. They sent to the Exposition some shafts five or 
six yards long, of which one weighed ueara ton. Messrs. Festugieres, Bra- 
thers, of Eyzies, were the first to introduce, on a large scale, the use of coal 
furnaces into the department of the Dordogne. The forge. of St. Maur, in 
the Seine, near Paris, belongs to Messrs. Doë and Co., and works up old iron 
from the pigs of the laute Maine. ‘he Grenelle work, in the same district, 
carries on the same business. The forges of Athes, in the Seine and Oise, be- 
long to M. Baudry, and preduce iron principally for coach smiths, also good 
steel. 

The last class of works is that in which impravement is slowest, and com- 
prises chiefly the works in the eastern group, in the High Saone, Doubs, 
Jura, ligh Rhine, Meurthe, and Vosges; in the north-west group from the 
Eure to the Hie and Vilaine; and the groups of the Indre, Perigord, and the 
Isere. The works of Framont, Vosges, existed in the thirteenth century, and 
now comprise tivo blast furnaces, six refining furnaces and their hammers, a 
roller, &c. They produce annually 600 tons of castings and 900 of bar and 
sheet irun, and make railway axles. ‘the works of Allevard, in the Iserc, 
comprise two blast furnaces, a forge and four slitting mills worked by water 
power. The works of Ruffec, in the Cnarente, belong to M. Marsat, and 
consist of three blast furnaces, six refining furnaces, and two foundrics, The 
forge of Lagreneriec, belonging to M. Beorbazan, has for the last forty years 
supplied the iron for the great manulactory of arms at Tulle, principally em- 
ployed for gun barrels. 

There is, moreover a fourth class of works, consisting of those which make 
bar iron direct from the ore by the charcoal process, without passing through 
the state of pig. This, called the Catalan method, is peculiar to Corsica and 
the departments near the Pyrenees. Two works in the Arriege sent to the 
Exposition, They manufacture steel also. 


Ilron Castincs. 


ln England more than half the pig iron is used for castings. In France, 
also, the use of cast irnn is extending tor architectural and ornamental pur- 
poses. Of the 377,000 tons of pig produced in France in 1841 more than 
95,900 tons were castings, thas obtained— 


Erom charcoal ma a o 4 a fala 
From wood and charcoal . . . 10,400 
From coal and coke . . .. . 7,400 
Eiom coke m 6 6 Gg 6 6 wn 6 NGA 


This quantity was produced by 162 blast furnaces worked with vegetable 
fuel, and from 28 with mineral fucl. To this total must be added the toreign 
imports, which bring it up tn 122,800 tons of pig used, reduced on casting to 
117,700 tons, Itis remarked that while some French castings are very good, 
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the English have the superiority, partieùlarly in large castings, becanse their 
produce is more equable and regular. Upwards of 18,000 tons of English pig, 
prinei pally used for castings, were imported into France in 1812, and chiefly 
worked up at Paris, and the eoast towns Havre, Rouen, Nantes, &c. The 
Franche Comté pig is esteemed the best in France, and is often mised with 
English pig for eastings with goad effect. After these cames the pig of Peri- 
gord and the Nivernais, In the Meuse, Low Rhine, and Vosges mast of the 
common castings are executed, and the gas and water main pipes for Paris 
are principally cast there. The higher class of foundry business is carried on 
in the large towns, among whieh Paris and the Seine take the lead, although 
in 1824 there were only 4 iron foundries there, the number now being from 
35 to 40, producing a quarter of the superior casting of France, valued at 
£240,000. Next eonie the Lower Seine, Charente, High Rhine, Nicvre, Gard, 
&e. A great many speeimens ot superior casting were sent to the Exposition. 
The chief foundry in France is that of Garchizy, known as the Fonrehambant 
works, under the direction of M. Emile Martin. It can cast 400 or 500 tons 
of second casting ina month, and has supplied hydrauhte presses for tke ports 5 
the machinery for the Decareville works; the arehes of the Pont du Car- 
rouse]; the work of Chartres Cathedral; the iron piers of the bridge cf St. 
André de Cubzae, one of the largest works of the kind ever undertaken ; and 
extensive orders for the Freneh railways. M. Emile Martin is now bringing 
out a cast iron bridge for the Lyon railway at Lr Mulatiére, and others for 
the Avignon and Marseilles Railway over che Rhone and Durance. M. 
Emile Martin has also a great locomotive faetory, and is desirous that all 
railway works should be executed from uniform models, as in the artillery. 
Not far from Garehizy is the Torteron furnace, belonging to the Forcham- 
baut Company, which executes rough castings. Jere the hot blast has been 
used with advantage with a mixture of coke and charcoal. This furnace pro- 
duecs 3,000 tons, used for castings, chiefly gas and water mains, railway 
chairs, shot and shells for the army and navy, &c. Solid balls are now made 
of grey pig, like the English, instead of white and brittle pig, which in bat- 
tery in breach would break and recoil on the beseigers. The chairs supplied 
to the St. Etienne and Lyon Railway, to be placed on stone blocks, and 
under contract to restore all broken ones within two years have never yet re- 
quired any to be replaced. 

M. Calla sent to the Exposition some of the most finished work. The es- 
tablishment as founded by his father, in 1806, was only a machine faetory, 
Lut in 1818, on returning from a journey to England, an iron foundry was 
added to it, and it has since greatly increased. M. Calla was the first in 
France to manufacture cast iron ornaments ona large scale, and he has 
exerted himself to produce patterns in good taste, and to bring out elean and 
sharp castings. He has supplied the Palais Royal, the Tuilliries, the Pan- 
theon, Chureh nf the Madcleine, Notre Dame de Larctte, &c,, with stair- 
cases, flower vases and receptacles, candelabras, balconies, railings, &e. M. 
Calla exhibited this year one of the compartments of the grand door of the 
church of St. Vincent de Paul, representing St. Simon and St. Jude in demi- 
relief, also a holy water vase fur thesame church, and some busts. M. Ducel, 
also of Paris, sent a number of models for buildings, churches, garden work, 
fountains, heating, lighting, &c. Some of his best productions were cruci- 
fixes, of various dimensions, a gothic door, a Descent from the Cross in low 
relief, a lion, &c. M. André of Val d’Osne, in the High Meuse, who supplies 
the capital largely, sent in a kind of artistic exhibition, including ornaments 
of all sorts, candelabra, a handsome holy water vase, statues of the Venus de 
Medicis, and the Young Faun, &c. This manufacturer was the first to intro- 
duce into the High Marne moulding in sand, instead of the former tedious 
and costly process of moulding in sand. He has two blast furnaces, each 
produces about 1500 tons per annum; one, that of Morley, manufacturing 
gas and water mains only; the other, the Val d’Osne, manufacturing orna- 
mental work, and also large work for bridges and water works. M. André 
has had a great hand in reducing the prices of run cast works, as Pipes, &c. 
Messrs. Vivauy. Brothers, of Dammarie, Meuse, produce cheap saucepans and 
culinary utensils, tinned by a convenient process invented by M. Budy, who 
uses an alloy barder, more adherent, and much whiter than pore tin. Whe- 
ther the same as the English plan or different we cannot say. In Alsace and 
Lorraine cast iron saucepans are used without tinning. Cast iron saucepans 
are gradually superseding copper in France. In Germany, instead of tinning 
the inside, an enamel is used more solid than tin, a great many of these ena- 
melled iron pots are used there. The process is kept secret, and only known 
from the imperfect description given by Hurston. The pats are chiefly made 
in the Hartz, Saxony, and Silesia, and large profits are derived from thoir 
manufacture. In France, the foundaries in Alsace and Franche Comté ma- 
nufactured enamelled pots ; but, either on account of the enamei not being 
firm,'or the price being high, the speculation has not succeeded very well. 
At Birmiogham some attempts have been made to enamel cast iron, but with- 
out adequate success, the enamelled street name plates being we believe the 
chief application. 

RAILS. 

The rail manufacture is mainly carried on by the coal furnaces, eleyen 

large establishments only being recognized by the government as contraetors 
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in adjudicationss of rails. Itis asserted now that France is fully able to sup- 
ply the quantity required, and in consequence of the eustom house nnion with 
Belgium being considered impossible, several of the Belgian capitalists have 
taken cstablishments on French s'de, four new forges having been set up in 
the department of the North for manufacturing iron with coke. These estab- 
lishments are extending, one is being built in the coal fields of Commentry, 
another at Montlugon, and four blast furnaces either at the gates of Lyon or 
at Lavonlte on the Rhone. All these works are for manufacturing rails, and 
it is calculated they will supply 25,000 tons. The eleven old works, it is said 
in the official mining returns, can supply 75,000 ions of rails yearly, which 
we should doubt. After all a hundred thousand tons a year only just supply 
2500 miles yearly, or one-fifth of the total length of railway authorized by 
the legislature. 
SHEET IRON. 

Sheet iron was little attended to in France thirty or forty years ago, about 
twu-thirds being imported from abroad and now not a plate. In 1834 the 
produce was 12,000 tons, in 184] it was 26,200 tons, valued at £640,000. This 
increase arises frum the great demand for machinery, steam boilers, boats, 
buildings, &c. Formerly sheet iron was only made witb charcoal, now it is 
otten made with coke. The High Saone and the Vosges are the chiel depart- 
ments tor this ranch. M. Richard exhibited boiler plates made out of four 
blocks of iron united by the hammer and then rolled. M. Blane, jun, of 
Versailles, exhibited pipes of sheet iron. 

Drawn Tuse. 

This manufacture, derived from England, is extending in France, and is 
chiefly carried on at La Briche, near St. Denis, and at Abainville, in the 
Meuse. La Briche was founded by M. Gaudillot for drawing and soldering 
tubing hot, he imported the prucess, and exhibited his first specimens in 1839. 
His tubes or pipes are all tested to 300 atmospheres, and are principally used 
for gas and hot water pipes. M. Gandillot supplied last year 16,000 yards to 
M. Duvoir Leblan for heating the Luxembourg Palace, the Blind School, and 
other large establishments. He also makes large tubing for pumps, boiler 
pipes, waggon axles, columns, &c. He is trying, in consequence of the expe- 
riments in England, to get a demand for hollow axles for Jocomntives and rail- 
way carriages. M. Gaudillet asserts that he can produce 9 inch pipes, while 
in England none have been made beyond 4 in. outside diameter. ‘The use of 
hollow iron for large gates is extending. He has supplied a good many at 
Paris within the last 15 years. M.de Viney exhibited tubing drawn cold, 
proved to a pressure of 10 atmospheres, and galvanized by Sorel’s process. 


PROFESSOR FARADAY ON HEAT. 
A course of cight Lectures delivered at the Royal Institute. 
Lecrvre VIL., June J, 1844, 


(Specially reported for this Journal.) 

When light falls on a polished opaque substance, it is reflected fram 1t, or 
thrown off in an opposite direction, the angle of reflection being always equal 
to the angle at which it falls on the surface. If the body is transparent, the 
greater part of the light passes through it, and if the light falls angular on it, 
it is refracted, or bent from its cuurse,and when the transparent substance 
is prism.shaped, the ligh! is thrown completely in another direction. Such 
substanees as ice and glass allow light tu pass through, and refraet it, but 
polished metals reflect, and do not allow it to pass. Thesame facts have been ob- 
served with respect tu heat, and although it eannot be seen in its passage, its 
transfer can be proved. When the hand is held towards a fire, heat is felt, 
which is due to its being radiated, or thrown equally, as from a centre, in all 
directions. The eflects of radiated heat may be watehed by using a red-hot 
ball, which will be found to give off heat equally in all directions, and will 
readily light a piece of phosphorus placed at a great distanee below it. A 
flat mirror, held in the path of the rays of heat, will reflect them, and the 
rays may thus be thrown on any required spot. lf, instead of one mirror, 
300 or 400 are employed, and so placed that the heat refteeted from each 
should fa)l on the same spot, the effeet of course is greatly augmented. A 
coneaye mirror may be considered as such an assemblage of myriads of ftat 
mirrors, and its foeus as the spot where their reflected heat is aecumnlated. 
With two paraholie reficetors. the effects of radiated and accumulated heat 
are very striking. A red-bot ball placed in the foeus of one will fire com- 
bustibles hell in the focus of the other, though they may be far apart, and 
ice produces in a similar manner, cooling effeets. 

The rays of heat and light are not hot, and it is an error in thought and 
word to eall them so. The rays of heat are heating rays but not hot rays- 
This is beautifully illustrated by the experiments of Melloni, who found that 
various transparent substanees allowed heat to pass through them in various 
Proportions; that those bodies that allow it to pasa freely through them 
do not become heated, and that those that stop the rays beeome heated ex- 
actly in that proportion. He ,plaeed a red-hot ball on a stand, and the two 
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substances he wished to eompare on opposite sides of it, and by a frame pre- 
vented any heat from passing excepting through the two bodies; beyund 
these he placed two pieces of metal with phosphorus on them, and by com- 
paring the time it took to fire the phosphorus, he learnt the comparative 
freedom with which heat passed through the bodies experimented on, 
Through a piece of rock salt the heat passed with facility, but throngh glass 
it scarcely passed at ail. Passing through the salt, it leaves it cold,{but being 
stopped by the glass it makes it hot, thereby proving that when as rays it is 
not hot, but only when stopped, and then they lose their character as rays. 
In the same manner the rays from a luminous body are not light, until 
stopped by a solid body. If they were, the light from the sun should be seen 
passing through space to the planets or to the moon, but they give no light 
until stopped by them, and therefore are invisible. 

When refleetors are used with the sun’s rays, of conrse both the light and 
heat are reflected. Wood or paper held in the focus of a large reflector, are 
immediately fired by the sun’s heat. The course of the rays travelling from 
the reflector to its focus is made beautifully evident by holding a smoking 
piece of paper underneath, 

The rays of heat passed through a lense, are conveyed in a similar manner 
by refraction to a focus, but in this case the focus is on the opposite side to 
the source of heat. With the action of a burning glass every one is familiar, 
but it will now be seen that the property of refracting to a centre does not 
depend upon the nature of the body, but upon its transparency and shape; 
for ice, if melted in a hot tin mould until it is lense- shaped, acts equally well 
with glass. By it the sun’s rays may be concentrated so as to burn paper 
and other combustibles, and yet the ice does not become melted. This could 
not be done with common heat, for instance, that from a fire, as ice wiil not 
allow its rays to pass, and stopping them, becomes melted. In Melloni's 
experiments on this subject he found that there were different kinds of rays 
of heat, just the same as there are different coloured rays of light, and that these 
rays were mixed in various proportions according to the source from whence 
they emanated. Thus some will pass through ice and salt, and not through 
glass. The rays of heat from the sun pass through almost every substance, 
whilst those from a common fire are stopped to a certain extent by almost 
every thing, and the substances themselves become heated. That no heat is 
produced until the rays are stopped is seen by passing tlie sun’s rays con- 
cenirated by a lense through a glass tube filled with ether, when no effect is 
produced ; but put into it something which will stop the rays, such as a piece 
of black paper, and the ether is seen to boil immediately. The great effects 
produced by concentrating the sun’s rays from afew fcet on to one spot, gives 
a great idea of the immense quantity of heat which is continually being 
poured on this earth, and of the fearful effects were this heat withheld but 
for one season. These rays are not obstructed by the glass of the window, 
but allow it to pass on to carpets, &c., and heat them, but were they the 
same rays as fram a fire, the eflect would be very different. 

The reception and emission of heat, though depending principally on the 
nature of the body, is found to be very greatly influenced by the state and 
texture of the surface. Of two radiating Lodies, fur instance, tin canisters 
filled with hot water, one blackened or roughened on the surface will be 
found to get cold souner than that which is left bright, one appearing like a 
good conductor, the other like a bad one, though the only difference is in the 
state of the surface; or the experiment may be varied by black-washing or 
white-washing only one side of the vessel; a thermometer will tben indicate 
more heat being given off from that side than from the others. In the same 
way the reception of heat is aftected by surface, those absorbing the best 
which radiate the best. The application of this principle to useful purposes 
is carried out toa great extent; for steam engines, and boilers, which are 
required to retain the heat, are kept bright, whilst those from which the heat 
is required to be delivered, as in warming buildings by hot water pipes, the 
surface is kept rough. In domestic economy the china teaput is now super- 
seded by polished inetal, which is found to keep the infusion hotter, and a 
differenee even would be found whether a silver teapot were kept clean or 
dirty. Every substance 1s continually radiating heat tu any other body near 
it which is colder than itself, and ice, even, will send out radiant heat to 
solid carbonie acid. The emissive power is not always in proportion to the 
amount of heat, for the fame of a candle, though eonsisting of partieles far 
hotter than a red-hot iron ball, does not radiate nearly so mueh heat as the 
latter. The power of a bright reflective surface to protect from radiant heat 
is well shown by placing a slip of gold leaf on a sheet of paper, and holding 
over it a red-hot ball; the uncovered paper is seorched, whilst the thin metal, 
itself an excellent conduetor, entirely proteets the paper below. 

It has, then, been shown that bodies differ in their power of transmitting 
heat, some, like rock salt, transmitting it readily, or being an easy diathermal 
body, whilst others, such as alum, transmit it but slightly, and that the rays 
of heat differ, depending upon the souree from which they emanate, for the 
facility with whieh they penetrate transparent media ; thereby confirming 
the probability of the analogy that Melloni has drawn between the various 
rays ol light and those of heat. 
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REVIEWS. 


Practical Tunnelling. By FREDERICK WALTER Simms, C.E. London: 
Troughton and Simms. 1844. 


This is an excellent instance of what may be done for tbe inlerests 
of science by an engineer closely engaged in professional pursuits, by 
the proper adaptation of his exertions. Mr. Simms, as many other 
engineers have been, was employed in superintending a cunsiderable 
tunnel, and by making careful and copious memoranda during the pro- 
gress of the works he has been able to produce a volume of very great 
value. He might, like many others, have pleaded want of time to 
write a book, and so glossed over the want of industry or inclination, 
which are too often the real grounds of neglect when parties are en- 
trusted with the conduct of extensive operations. Mr. Simms, how- 
ever, fortunately for the profession, and we think we shall in time be 
able to say fortunately for himself, has made no such idle plea, but 
given convincing proofs of its futility. We hope, indeed, this exam- 
ple will not be without its fruit, but that many more, having much 
better opportunities, may be urged to take advantage ofthem. How- 
ever well trained a man may be in a particular pursuit, however mach 
experience he may have had, and however well he may think he is 
acquainted with his duties, he will always derive benefit from the 
careful perusal of the evidence of other men. Engineering after all, 
however large its operations, has ta deal with innumerable and mionte 
particles, with cubic feet of earth, with blocks of stone, with single 
pieces of brick, and economy of materials, is only attainable by care- 
ful calenlation and comparison systematically carried out. In the 
same way, much economy of labonr, economy of time, safety and cer- 
tainty of execution, could be obtained, and no one of his own indivi- 
dual knowledge dare say that he bas attained the maximum of these, 
or is justified towards his employers in neglecting the proper and ob- 
vious means of acquiring information. On the one hand, by obstinate 
and ignorant adherence to old routine, we find scores of thousands of 
the public money wasled on sewers; ov the other, by the careful ap- 
plication of science we find as many thousands saved. Nothing is 
more easy thao to say, make a tunnel of such a length, through such a 
hill, give it an elliptical, parabolic, or other arch; but where, perhaps, 
a hundred thonsand pounds is to be expended, it becomes the peremp- 
tory duly of the engineer to ascertain that the form he proposes, the 
dimensions he has adopted, and the course he is about to pursue are 
such as to effect the end in view with the greatest regard to the inte- 
rests of his employers; and thus we say, however clever be may be, 
he will do most satisfactorily to himself, and them, by availing himself 
not only of his own experience, but of all records of the experience of 
others. In the same way, ton, that it is his duty to take advantage of 
others’ labours, and as he profits by them, does it become his moral 
duty to repay the obligation by communicating also the results of his 
own experience. This the Institute of Civil Engineers strongly in- 
culcates and highly encourages; but we regret that many of its mem- 
bers, old and young, do not practise it. There can, indeed, be little 
doubt that from the want of such information being afforded, many 
millions have been expended in the railway system alone, which could 
well have been avoided. We therefore strongly urge all parties to 
avail themselves of the opportunities within their reach for the illus- 
tration of engineering science. 

Mr. Simms was employed first in constructing the Blechingley tun- 
nel, on the South-Eastern Railway, and afterwards the Saltwood tun- 
nel on the same line, works the joint cost of which was upwards of 
£200,000, and he has minutely described the whole progress of the 
works, with copious illustrations, and full details of every item of ex- 
pense, so as to present a manual not merely useful, as he modestly 
represents, to the beginner, but, for the reasons we have already men- 
tioned, to the engineer of extensive knowledge and experience. 

In the first chapter Mr. Simms explains the geological character of 
the country through which both tunnels pass, and the several dificul- 
ties with which he had to contend. He shows by an abstract of the 
payments that the works of the Blechingley tunnel, which is 1324 
yards in length, cost £95,286, or about £72 per lineal yard. ‘Chis 
tunnel was entirely executed under the superintendence of Mr. Simms, 
without any contractor, the company doing the work themselves, in- 
cluding the making of the bricks. The other tumel at Saltwood was 
executed by contractors; the first one failed,—the works were car- 
ried on at the commencement with consideravle difficulty in conse- 
quence of the great body of water in the lower green sand, through 
which the tunnel passes. After great labour, a heading or adit was 
made quile through the hill, on a level with the bottom of the tunnel; 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


359 


this being accomplished, the subsequent works were carried on with 
comparative facility. The company then entered into contracts with 
responsible contractors for the execution of the works at the sum of 
£85,000, which, added to the previons expense, made a total cost of 
£112,542 for a tunnel 954 yards in length, being at the rate of £118 
per lineal yard. ‘he size of both tunnels was 24 ft. wide in the 
broadest part of the curve, 30 ft. including walls, and 25 ft. high in 
the clear, or 30 ft. including the invert and arch at top, or 21 ft. above 
the level of the rails; the thickness of the brickwork varied from 24 
bricks to 4 bricks in thickness, and the invert three bricks. 

The second and third chapters explain the construction of the Ob- 
servatory, the Transit Instrument, and the setting out the line; the 
fourth chapter the sinking of the trial shafts, by which it appears that 
one of them was sank 35} yards, and that the estimated cost of the 
shaft, 6 feet in the clear with a 9-inch rim, was £3 8s. per yard down, 
the price of 18s. per yard down being allowed for the sinking, and 
£16 per rod for the brickwork, but in consequence of the large quan- 
tity of water constantly coming into the shaft, the expense was in- 
creased £50 for the lower 5 yards. The cost of sinking a similar shaft 
for the Saltwood Tunnel, 25 yards, was £77 14s., or £3 2s. per yard 
down, Mr. Simms carefully details the whole of the process in sink- 
ing the shafts, illustrated wilh engravings, and also points out how the 
various difficulties arising from water and sand were overcome. The 
next chapter proceeds in like manner to show the cost and the pro- 
gress of the works connected with the working shafts, they were 9 feet 
in the clear with a 9-inch rim of brickwork, the cost of these by Mr. 
Simms’ calculation appears to be about £6 per yard down for the 
Blechingley shafts in the weald clay, and £4 15s. for the Saltwood 
shafts in the lower green sand. Afterwards the erection of the horse- 
gins and plant connected therewith is detailed, which brings us to the 
seventh and eighth chapters, on driving the heading. Here we have 
some valuable statistical tables on the work done by horses in drawing 
water up the shafts by horse-gins; the following are the mean results 
of the weight of water raised one foot high in a minute. 


Horses working three hours per diem, mean of 112 results, =32,943 1b. 

Horses working four hours per diem, mean of t results, =37,151 1b. 

florses working four-and-half hours per diem, mean of 12 results, = 27,056 1b. 

orses working six hours per diem, mean of 212 results, = 24,360 Ib. 

Horses working eight hours per diem, mean of 4 results, =23,412 1b. 

Ín the determination of the value of horse power from the above results, 
tbe three and six-hour experiments alone should be adopted. The other re- 
sults were more or less objectionable, from a variety of causes over which 
there could be no controu! ; and are therefore of less practical value. 


By working at the maximum, lifting 36,000 Ib. to 48,000 Ib. per 
day, the horses sank under the excessive fatigue, and 11 of them died. 
The horses were of good quality and cost from £20 to £40 each. The 
expense of horse labour, including boy to drive was about 23d. per 
ton lifted 100 feet high. 

The four chapters 9, 10, 11, and 12 bring us fairly into the con- 
struction of the tunnel itself, here we must let Mr. Simms give the 
explanation himself. 


The excavations for the tunnels at Blechingley and Saltwood were carried 
ou in a similar manner. One description of the general process will therefore 
sufice; with such occasional particulars of any peculiarity in the circum- 
stances of either, as may have arisen in the course of those works. 

The work was commenced by removing some of the polings, or deal ends, 
from behind the two top settings of the square timbering’of the shafts; and 
driving a narrow heading, about twelve feet long, at the tap, and in the mid- 
dle of the intended tunnel. Where the ground is good, and will stand with- 
out much timberiog, the top heading (as it is usually called) may have rather 
large dimensions; but must he fimited in this respect where the gronud is 
loose or treacherous. The headings at Blechingley aud Saltwood were sufti- 
ciently high for a man to stand upright in, and about three feet in width. 
in some of the headings at the former tunnel no poling boards were required 
in so small an excavation, but at the latter place they were in all cases ne- 
cessary. No regular system of framing was used, but pieces of poling boards 
were put up and secured in the hest and most convenient manner, wherever 
the earth showed symptonis of falling in, but sn arranged (where it was pos- 
sible) as to form part of the subsequent roof of the excavation. The top of 
this heading was so much above the intended soflit of the arch of the tunnel, 
as to admit the propased thickness of the brickwork, and that of the crown 
bars, packing and poling boards, together with the allawance of several inches 
for the settlement of the timber which is certain to take place when more of 
the excavation is made, and before the brickwork can be inserted to take the 
weight, and relieve the bars of their burthen, ‘This allowance should never 
be omitted, for when such settlement takes place, and no room has heen 
previously left for its occurrence, a part or the whole of the crown bars in 
sinking occupy the position of the intended brickwork; and therefore, in or- 
der to insert a tunnet of the required dimensions, the bars aod poling boards 
must be raised to their proper level: which is only to be done piecemeal, 
by removing the carth over each bar, and then raising them one at a time: 
this involves considerable labour and care, and no trifling expense. 
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When the heading is driven, it is widened at 
the top along one side, to form, as it were, a 
shelf, upon which a crown bar may be laid 
lengthways. When this is done, the centre 
crown bar is placed along the top headiag, and 
supported against the roof, by an upright prop 
at the remote end, and by resting it on the square 
timbering of the shaft at the near end ; pnling 
boards are then arranged above the two bars to 
carry the earth. This is shown in the annexed 
section of the top beading. A similar excava- 
tion or shelf is next made on the other side of 
the centre crown bar, and a third bar placed 
thereon, and poling boards inserted above, as 
in the first instance; a narrow slip of ground 
is next removed from under the remote ends of 
the two side erown bars, to the bottom of the 
heading; and rough props iuserted to support 
them in the same manner that the centre crown 
bar is supported; their other ends being in 
like manner supported by the square timbers of the shaft. The earth may 
next be removed from under the two side bars, which leaves ihe heading 
much wider than before. 

Sometimes when the top beading is wide enough, two crown bars are in- 
serted and poled above, and the insertion of the side bars (by excavating a 
shelf to the right and left, as before described,) is then proceeded with, in 


. m the manner showa in the annexed cn- 
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graving. The bars are kept at the proper 
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distance apart, by inserting five or six 
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struts between every two bars, as shown 
in the next engraving. The temporary 
props, at the remote end of the bars, rest 
upon fiat foot-hlocks, to prevent the super- 
incumbent weight pressing them down, 
- The foot-htocks are either placed at the 
bottom of the heading, or the ground is 
dug up to admit of their base standing 
upon the intended level of the under-side 
of the top sill. In either case, they are 
placed far enough outwards to admit there- 
after of the sill being placed in front of 
them.—The dotted portion of the props 
and foot-blocks, in the above cuts, shows 
the end of the props so placed helow the 
bottom or floor of the heading: however, 
it is not always that the ground will allow 
of this being done in the first instance. The perpendicular face of the work 
is secured from falling in, by the insertion of poling-boards across it, at the 
back nf the props, as shown in the last figure. 

In the manner above described, bar after bar is inserted to the right and 
left of the top heading; propped and strutted from the ground aad from 
each other; and the poling-boards inserted both in the roof and against the 
face of the excavation, the bars being so arranged as to follow nearly the in- 
tended figure of the tunnel: or rather, such an arrangement is preserved as 
will be best snited for the subsequent insertion of the brickwork,—as will be 
hereafter explained, 

The annexed engraving shews a section of the work in this stage of pro- 
gress, which is technically called “ getting in the top.” 
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Tt has heen stated above, that the near end of the crown-bars is_at, first 
temporarily supported or propped from the square timbers in the shafts; it 
must however be observed, that, by so doing, a great weight is thrown upon 
the square timbers in addition to that of the brickwork of the shaft, which is 
all that it is designed to carry, and in which it is materially assisted by the 
hanging-rods, or shaft-sills described in the preceding chapters ; and, for this 
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reason, the square timbers should be as speedily as possible relieved from the 


. Weight of the bars, and whatever pressure of earth they may he sustaiving : 


—this is finally done, when the the top sill next the shaft is inserted in its 
place, by propping every bar therefrom. When the ground is good, there is 
no danger in temporarily supporting the near ends of the crown hars from 
the square timbers; but where it is soft, or yielding, it is unsafe thus to Inad 
them; for under such circumstances, the ground, instead of steadying the 
square timbers, is liable to give under the pressure; and when once the square 
timbers get ont of the perpendicular they wonld require no great additional 
weight to force them in, and the yielding or soft ground which would thus 
lead to the accident, would follow from behind the shaft, and in all proba- 
bility bring the shaft down with it. sa Eo % 

The cost to the Contractors for excavating the side lengths at Blechiugley 
would, upon an average, be as follows: 


E s. d. 

Miners 5 Š 962 days b at Gs. š 20 le 
Labourers, . z 95:0 5 at 3s. 6d. . 16 12 6 
Horses a 289 6 at 7s. 6 Wy a 
Candles S 5 4 dozen 3 at 6s. 6d. . 16 0 
Gunpowder . z 1} ewt a at 46s. 2E 
Tools, and sharpening picks, wedges, &e, . e À G 1 5 0 
Contractors’ Superintendence, . 22 days . at 7s. 5 714 0 
Clearing up the work when completed, per length 0 5 0 
Total - £6819 6 


Thus the cost to the Contractor averaged £68 19s. Gd. per length of 12 
feet. 

In making the engagement with the gangers, or subcontractors, a price per 
lineal yard, for the side and shaft lengths taken together, was agreed upon, 
which price was £15, or £60 for each side length; they to find all manual 
and horse labour, candles, gunpowder, working tools, &c. Now it was well 
known that at such a price no profit conld be derived from the side lengths ; 
as the working expenses would, upon an average, exceed such price, which 
was proved by the result, as shewn above; hut taken together with the 
shaft lengths, which, at the same time that they were longer than the side 
lengths, required much less time and labour lo construct, they yielded a fair 
amount of profit. When the particulars of the shaft lengths have been 
given, this subject will be recurred to, for comparison between the actual 
average cost, and the price paid to the contractors. 

When the leading lengths were in progress, the miners obtained a bonus, 
in a charge to the bricklayers of £3 per length for lowering their materials, 
as bricks, cement, &c., to the uaderground works; which was done by load- 
ing the descending skip, at the time that the earth from the excavation was 
being raised in the other. This yielded a profit of about £2—the third 
pound being paid for extra labour in loadiag bricks, &c., and the loss of time 
occasioned to the miners’ own work, But during the construction of the 
side and shaft lengths no such profit could be obtained, because the excava- 
tion was at a total stand, whilst the bricklaycrs were at work in each of 
these three lengths; whereas, duriog the progress of the leading work, the 
bricklayers would be proceeding at one end, from the shaft, whilst the miners 
would be progressing at the other, and vice versa, whereby the earth exca- 
vated by the latter could be raised to the surface at the same time, and by 
the same power, that the materials of the former were lowered. * * * 

The side lengths at Blechingley and Saltwood were twelve feet long, and 
so situated as to leave between them, upon an average, fourteen fcet for the 
shaft length; the three lengths making together thirty-eight feet of tunnel 
uvder every shaft, from which to carry on the work in both directions. 
When this portion of the work is done, the difficulties of the tnauel may be 
said to be over; as the subsequent proceedings are comparatively straight- 
forward and safe: at all events, there can be but few natural dilliculties that 
cannot he foreseen, and consequently their effects provided for, or guarded 
against; unless by injudicious proceedings, or absolute carelessness, diftical- 
ties and dangers arise which otherwise would not have existed. 

Previously to commencing the leading lengths, it is reqnisite to construct a 
platform over the invert of the lengths already completed, as shown in the 
drawing : and which platform must be continued each way, as the work ad- 
vances. It is made of planks, laid on sleepers or transverse timbers, placed 
across the invert, so as to leave a free chaonel for the water to pass along the 
invert, to be drained off through the heading; or, in cases where the water 
is not abundant, it may hence be conducted to a proper receptacle or sumph, 
convenient for the workmen to use it in mixing their cement or mortar; for 
where there is no water in the tunnel, the conveyance of that material to the 
shafts for the bricklayers’ use forms a considerable item of expenditure. 
This was partly the case at Blechingley ; the water, which was in abundance 
at first, diminished in quantity as the work advanced, and towards the last, 
(except at the west end) the land springs appeared to have been drained 
nearly dry. 

The process of driving a leading length is nearly the same as that described 
for a side length; with this difference, that the hars in that casc have to be 
propped and supported, at both their ends, whereas, in the leading work, they 
only require such assistance at their remote end, or against the face of the 
excavation ; the near or back end of each bar, being Icft to rest behind, or 
upon the biickwork of the arch already turned. OR 

The work is commenced by getting in the top, ia the manner described as 
for the side length. A top heading is driven in the middle line of the tun- 
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nel, for the inserlion of the crown bars, and is then wideved out to the right 
and left, and the bars inserted one by one down to the level of the top sill, 
It will be remembered, that the erown bars for the leading lengths were de- 
scribed as left above the briekwork of the side length, to be drawn out (of 
their cells) to form the roof of the leading work, length after length ; by 
which means, the same bars travel along the roof to the next junetion, unless 
by accident any of them get broken, or stick fast in some part of their jour- 
ney; wherenpon they are generally built in, and left. lt is, however, not 
the safest of practice to draw the erown bars from the side lengths at all, hut 
to build them in, and leave them, unless the ground is very good, when their 
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as to cause such an effeet, it would probably be unwise to draw the bars at 
all, were it even possible to do so, lest a movement he given to the earth that 
would be liable to {produce results far more costly than the value of a few 
hars, 

When the bars are drawn, great eare should be taken, as before stated, 
that the space from whence they are removed is packed and rammed solid 
with earth ; for the davger of leaving an empty space above the arch is too 
obvious to need any remarks. It is also of importanee that attention be paid 
to the amount of sinking that takes place in the top of eaeh length whilst 
standing in timber, in order that the leading ends of the bars for the sue- 
ceeding lengths may be raised sufficiently high above their required level to 
allow for their sinking, before the areh is turned. 


Our readers will see by this rather lengthened extract the very 
business-like manner with whieh our author proceeds with his work. 
Mr. Simms next gives some particulars of the actual cost of labour, 
calculated from the number of men employed and checked by the con- 
traet price paid for the work, by which it appears that the cost of ex- 
cavating the leading lengths of the Blechingley tunnel, each 4 yards, 
was £42 17s.; this amount includes £3 for powder and candles and 
£1 5s. for tools, Xe. The average price to the contractors (gangsmen) 
was about £11 per lineal yard, and for the Saltwood tunnel, each 
length of 4 yards, the estimated cost of the excavating was £28, or 
£7 per lineal yard. 

The 13th chapter is devoted to the tunnel entrances, the shaft towers, 
and other finisbing works. The 14th explains the construction of 
centres, and of Frazer’s patent centres; and the 15th contains some 
usefnl information connected with tunnelling. 

We have thus gone through this practieal work, and before we con- 
elude we must observe, that besides the numcrous wood engravings 
with which it is illustrated, there are 12 copper-plate engravings by 
Lowry, accurately delineating the progress of the works in the cone 
struction of the tunnel, To Engineers generally do we recommend 
this volume most strongly ; and to al? Resident Engineers do we say 
“Go, and do thou likewise.” 


The Metropolitan Buildings Act. 7 § 8 Titct.c.84. With Notes 
and Cases. By GEORGE TATTERSALL, Surveyor, and Messrs, Cham- 
bers, Barristerseat-Law, London: Lumley. 


The New Buildings Aet will of course he in the hands of every 
professional] man, and, in order to afford a convenient and comprehen- 
sive manual, the authors of the book before us lave republished the 
act, with the necessary notes, an abstract and analysis of the act, a 
glossary of the terms employed, and a list of district surveyors. We 
notice, however, one very great delect ina work of this nature, the 
want of an index. 
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removal would be attended with perfect safety. They were mostly left in a 
Blechingley ; as their valne was of trifling importance, eompared with any 
risk to the seeurity of the work that carried (be shafts, through disturbing 
the earth thereabouts; for, although the spaee from whence each bai is 
drawn is, professedly, rammed solid with earth, by a man standing at the 
end where it is drawn, using 2 long-handled punner,—yet, however well and 
carefully this may be done, it would, in most eases, be better that the bars 
were built in, than that the surrounding earth should be in any degree dis- 
turbed : and, too often, if the men are not watehed, they will omit the ram- 
ming altogether, as their neglect cannot he detected afterwards. 

The annexed engraving represents the process of 
drawing the crown bars, whetber from over the 
side or any subsequent leading length. The top 
heading is shown as having been already driven, 
and one bar a drawn forwards, and its advanced 
end resting upon the shelf of earth x, preparatory 
to its being propped; the ground is also shown as 
ready for another bar, c, which the men are draw- 
ing from over the brickwork of the last turned 
length, p; the leading centre rib, |E, is shown in 
section under the brickwork, also an end view F, of 
the top sill, and the upper end of its rakivg prop G. 

The drawing of the bars can mostly be aecom- 
plished with erow bars, used as levers, as shown in 
the annexed engraving, whieh brings them forward 
by little and little, till the larger portion of them 
is advanced, and then they eome out easily enough ; 
but if, during their confinement above the briek- 
work, any particular settlement has taken place, 
the bars will frequently be jammed in extremely 
tight; the only way then to release them is by the 
use of one or more serew jaeks placed horizontally 
against the arch, and lashing chains passed over 
these and also round the projeeting ends of the 
bars, when upon working the serews, the bars are 
released. If however, the resistance is to great to 
be overeome in this manner, the bars are left and 
built in; for where a settlement has been so great 


Ansted’s Geology. Vols. 1and2. London: Van Voorst. 

We have received this work, completed in two volumes, but we 
feel we could not do justice to it were we to attempt this month to go 
through it. The first number gave us too favourable an impression of 
the work to allow us to pass it cursorily by. 


Illustrations of Baptismal Fonts. London: Van Voorst. 


This valuable work is now completed, and as we are anxious to con- 
sider the introduetory essay, we shall postpone until next month the 
remarks which we are desirous to make with regard to it. 


EPITAPH ON A DECEASED ACADEMICIAN. 
A Portrait. 


Here lies of men the most malignant ; 

The very earth feels quite indignant, 

At covering such a shrivelled mass 

Of envy, malice, spite and brass : 

He envied rank, he hated beauty, 

And spat at genius as a duly ; 

And when he tottered to bis midnight bed, 

He lifted up his trembling hands and said— 

Oh God! 1 thank thee, that onee more 

Tve passed another day, as spitish as before; 

Grant me bnt life to see to-morrow! 

How 1 will mortify disease and sorrow, 

How I will slime my speeies with my spittle, 

To show mankind 1 hate them—'cause I'm little, 

The morning broke in innocence and light, 

He ope’d his eyes with their accustomed spite 

And chuckled at the thought of all he'd wound ere night. 

In vain! Death seized him with a hurried grasp, 

For e’en Death teared the withered asp, 

B. R. Waxpon. 

September, 1844. 
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FIRST IMPRESSIONS OF A VISIT TO WESTMINSTER HALL. 


Without having at all canvassed the opinions of others in regard to 
this Exhibition, i give it as my own that if the public went to it with 
expectations in any way excited by what has been said and written 
about fresco-painting during the last two years, they must be not a 
little disappionted and dissatisfied. The chiaro-scuro cartonns exhi- 
bited last year were looked upon only as preparatory studies—pro- 
ductions in an incipient stage of their progress, remaining to be 
awakened into life and transfigurated into the beauty and poetry of art 
by the fascination of colour; and, no doubt, most persons conceived 
that fresco would of course manifest a decided superiority to all other 
modes of painting, and would accordingly captivate the eye in an un- 
usual degree by its prémd facie appearance. The present exhibition, 
on the contrary, shows us fresco-painting itself—at least what it is, 
and what it is likely to be in the hands of those who have sent their 
samples of it to Westminster Hall. 

Tam aware that very great allowance is to be made for the peculiar 
circumstances of the case; I was prepared to find defects arising from 
inexperience in the requisite manipulation and technical process, but 
not to the extent here observable, and unaccompanied by the evidence 
of any of those other qualities which are indispensable in the higher 
branches of art—the historic and the poetic, since without them what 
is intended to be grand is almost sure to sink into bombastic bathos. 
Considered with regard to execution merely, these performances ex- 
hibit great crudeness and extravagant tawdriness of colonring, yet 
feebleness and flatness as to general effect, and not only incorrect but 
feeble drawing. Considered again, with regard to the more intellec- 
tnal qualities of the art—conception, composition, expression, senti- 
ment, they are equally deficient, some of them even absolutely null, as 
if, not being stipulated for in their ‘bond,’ they might be omitted 
with impunity. Some of the subjects are most miserably namby 
pamby and mawkish stuff, with just about as much mind or soul dis- 
played in them as in those of the ‘Boydell’ period, and in the book- 
plates of forty years ago. 

It will probably be said tbat I judge far too harshly of works that 
are avowedly first attempts and studies ina brancli of the art reqniring 
unnsual dexterity of pencil; still it is more surprising than satisfac- 
tory to find that so many who, it may be presumed, are tolerable 
judges of painting shonld have fallen so mnch below the mark, or 
having done so, shonld have sent their abortions, with all their imper- 
fections on their heads, as likely recommendatory specimens of their 
handiwork, on such an occasion, It seems, however, that I do not see 
the full extent of the silly presumption and imbecillity of all the aspi- 
rants to fresco-painting employment, since the catalogue informs us 
that * The Commissioners have exercised their judgment in altoge- 
ther excluding some of the works submitted to them;” which, if we 
may judge from many of those they have admitted, must have been 
vile indeed. 

I do not say, that after such a beginning as we here behold, I ought 
actually to despair of freseco-painting making any progress in this 
country ; bat i must say that | do not here perceive anything like that 
promise which the immediate occasion requires. All things must 
have their beginning, and in the cunrse of time we may have a school 
of frescanti ; but T should be truly sorry to see Mr. Barry’s edifice 
made, in the interim, a school for embryo artists to practise in, trying 
their ’prentice hands upon its walls, and covering them with such 
daubing as we behold in this exhibition. 

On no acconnt onght the Palace of Westminster to be treated as a 
corpus vile, or pauper patient, on whom it is allowable to make expe- 
riments, no mutter how hazardous, for the benefit of science. I know 
not how far Mr. Barry himself may relish the idea of his building being 
turned over to tyro fresco-painters, in order to receive from their 
hands the finishing touches of embellishment: or whether, if not 
exactly satisfied with any of the specimens here assembled, he is 
nevertheless gifted with such consolatory prophetic ken as to be able 
to discern in them talent, both of mind and hand, that will be sufi- 
ciently matured for the occasion when the time shall have arrived for 
commencing actual operations. I only know that was I in his place I 
should look forward to the latter event with considerable alarm—even 
with dismay, and be able to take comfort only in despair, in the as- 
surance derived from 1t that unless very far more satisfactory evidence 
of talent for fresco can be produced beforehand, the idea of adopting 
such embellishment will be postponed sine dic. At present there is 
hardly one thing which would induce me to invest its author with de- 
corating a few square yards of wall, except in some dark corner or 
imperfectly lighted passage, where his work would be befriended by 
shadow vnd gloom. 

At all events, therefore, it is to be hoped that, unless very great 
advance in all the pre-requisites for fresco-painting shows itself in the 
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interim, the Commission of Fine Arts wilt experimentalize very cau- 
tionsly, and lock the doors of all the principal galleries and apartments 
against the painters, allowing them to operate at first only on those 
parts of the interior where failure would be attended with compara- 
tively little mischief. And on snch an important occasion mere de- 
cent mediocrity must be positive failure; medinm there is none 
between the dignified and the paltry; and a very long stride in art 
must be taken by almost every one of the present exhibitors of fresco 
specimens, ere they can attain the former, and qualify themselves for 
suitably decorating the new Palace of Westminster. It wonld be al- 
most a profanation of the term “Art,” to apply it to very many of the 
things sent thither to obtain the suffrages of the public. Not a few of 
them seem to belong to the now obsolete school of sign-painting, and 
in regard to subjects, tuo, many of them are as inappropriate as can 
well be imagined; for instance, No. 10, “ Beatrice Cenci meditating 
the murder of her Father.” Her ill-favoured expression shows indeed 
that she is meditating no good—at least, that her meditations are not 
of the most pleasant kind; but no one could possibly guess at the snb- 
ject of them without the Catalogne to linform him, and when sojn- 
formed, he is not better satisfied with the work itself than before. By 
way of strong contrast to the preceding, as one of the curiosities of 
the exhibition, may be pointed out No. 44, which shows us one whose 
meditations are evidently of a more jovial complexion—of a kind, in- 
deed, likely to scandalize Father Mathew, he being a jolly old toper 
regaling himself with a jug of brown ale! The judgment exercised 
by the Commissioners must surely have been in the same very good- 
natured condition as this merry old blade himself, when they allowed 
such a subject to pass muster. After this we should not have been 
very much startled had we fonnd the moral of “Sairey Gamp” as a 
candidate for the honour of figuring in fresco. I can acconnt for the 
admission of snch an alehouse subject only by supposing that it was 
thought likely to act favourably as a foil to most of the others, render- 
ing their historic dignity and poetic mysticism all the more impres- 
sive by comparison with it. Still it was rather dangerous to do what 
looks like throwing ridicule upon the whole affair. 

As to the taste shown in the ornamental borderings to some of the 
frescos, I can safely aver that I have frequently seen very much better 
in patterns of paper-hangings for rooms. Some of them are vulgarly 
tawdry, others mean, insignificant, and ineffective. 

Taking it altogether, Iam opinion that its very unsatisfactoriness 
may be in some degree beneficial, as it must open the eyes of the 
Commissioners, of artists themselves, and of the public, to the real 
state of matters, and convince them that, unless very much better ear- 
nest of talent for fresco and historic painting can be obtained, it would 
be little less than madness to think of it for the embellishment—alias 
degrading—so noble an architectural pile as, when completed, will be 
the Palace of Westminster. Shonld, by-and-bye, any of the Commis- 
sioners themselves feel perfect confidence as to ultimate success, it is 
to be hoped that they will impart some degree of it to the public by 
aftording some of the artists most likely to be engaged in the scheme 
of decorating that national edifice the opportunity of proving their 
qualifications for the important task, by confiding to their pencil the 
walls of even a single room in their own mansions. Such course 
would, at all events, show their sincerity and their patriotism. 


DOCKRAY’S SELF-ACTING RAILWAY SIGNAL. 


Sin—Upon perusing the 5th volume of your Journal, I observed at 
page 115, a description accompanied by a sketch of the above inven- 
tion, in which there appears an inconsistency ; to point this out it may 
be necessary, (to save the trouble of reference), to explain the princi- 
ple npon which it acts; its first impnlse is from the weight of a pass- 
ing train depressing a pin, communicating by a bell crank a connecting 
rod toalever which raises a piston in a cylinder, wbich piston npon 
falling by its own gravity, expels the air trom beneath it by degrees, 
according to some regulated time. To the piston rod is attached 
wheel work, which causes a band to rotate ona dial, showing to an 
after train how many minutes the other has preceded it—this arrange- 
ment would be excellent but for one circumstance, viz., that when a 
train has passed and pressed down the pin, the connecting rod before 
mentioned has moved to its place, there is a catch which holds it in 
that position, and the lever which has raised the piston is therefore 
prevented from allowing it to fall, thereby causing the stoppage of 
the whole apparatus. 

If these remarks are not too late, by inserting them you will oblige, 

Your constant subscriber, 


Bow Street, Covent Garden. J. Jones, Jun. 


1844. 


IRON HOOPING FOR BOND. 


Str—As iron hooping is much used now instead of bond timber, I 
venture to point out to the consideration of the building profession an 
objection to it which seems to have been overlooked. [allude to the 
chemical action which is nearly certain to take place when iron is 
buried in cement; the bad effects of this I have seen in numerous in- 
stances, and I particularly remember one in the Rotunda of the Bank 
of England, where a large piece of stone was forced from its position 
by the operation of the action alluded to. Apart from this, proper 
attention is not paid to the protection of the hooping from atmospheric 
effects, as I have frequently noticed the ends of the hooping left pro- 
jecting at the extremities of new built walls to the extent of three or 
four feet, and this for weeks together, (he consequence has been that 
the haoping so left exposed has been covered with rust, and rendered 
unfit to be inserted in the walls intended to be built, and tied by éh?s 
very hooping to the newly built walls already erected. 

l am induced to request your insertion of this, in hopes that some 
of your readers may point out a substitute for the iron hocping, which 
would be less liable to the operation of the chemical action. 

Your's, &c. 
Tuos. J. Prine. 

Bouverie Street, Fleet Street, 

September 4, 1844. 


A FEW MORE HINTS ON DECORATIVE ARCHITECTURE. 


THE sticklers for architectural “nities,” are somewhat like their 
brother sticklers for dramatic proprieties. The latter-named gentle- 
men contend immensely for unity of time, place, and action, each of 
them being absurdly unnatural, but totally neglect that one little thing 
needful, the unity of nature. They will not allow a change of scene, 
a lapse of years; a difference between a bed-chamber and a banquet- 
ting hall; but have no objection to a bravo talking like a hero; or a 
waiting-maid like a countess. And the prior named sticklers are 
enormonsly severe upon intercclumniation (regulated by theoretical 
proportion, and not the strength of the material !) and such like points, 
but totally overlook minor discrepancies, which to uneducated people 
really do appear importaut. Look for instance at an assembly-room, 
a town-hall, or a court of justice. 

Columns ornament the walls; frescos decorate the panels ; elaborate 
cornices surround the windows and doors; the ceiling is enriched with 
panels, roses, wreaths, and all the pride and glory of Bielefeld’s 
papier-maché; butalas for the architectural “ unities,” the bewildered 
spectator casts his eyes, dazzled by the magnificence of the scene, 
down upon the ground, and behold, a vacant dreary area of Norway 
pine or Baltic timber, unadorned save by the straight lines of the 
joints, that ran on in endless and tiresome perspective. An idea 
rushes through his brains ef Beau Brummel ina bad hat, or George 
the Fourth in Bluchers, and he precipitately retires, a wiser but a 
sadder man. 

In a private residence, the same incongruity prevails, architectural 
taste and elegance are lavished indiscriminately upon the walls and 
ceilings, but the “ poor floor that we tread upon,” has got its naked- 
ness disgnised by a Turkey or Kidderminster carpet, the beautiful 
texture of which becomes disgusting from the hideous discord of the 
colours, and the insipid absurdity of the pattern. Now as every per- 
son, however reckless, must mere or less look before they leap, and 
even before they step; and as people in general do not walk with 
their eyes in a heaven-ward position, it is pretty certain that the floor 
has greatcr claims upon the attention of the architect than the ceiling 
or even the walls. 

In churches, thank Gad, a better taste begins to show itself, and 
that portion of the faor, not disfigured by pews, is well ornamented 
in the ancient style by deviced tiles; except in halls and corridors, 
however, this method is not applicable for general purposes, and a 
substitute must be sought elsewhere. 

In the late Government exhibition in St. James’ Street, of decorative 
works, there wasa model exhibited which seemed in a great measure 
to supply the wants—it was a combination of wooden tiles or blocks, 
of the richest colours, and admitting of course of every possible variety 
of form and pattern. Itis the patent of a Mr. Austin, C.E., and ona 
late visit to the Royal Exchange, we were told it is to be laid down 
in the library of that building. If it should be found to possess dura- 
bility, it will certainly be a valuable acquisition to architectural re- 
sources. 
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Something must be done; a Napoleon of Kidderminster, or a Turkey 
Newton must arise, or else (would indeed it were so) the profession 
must leave off twaddling about unity of style, and classic severily ; 
Christian art and masonic rules; German Æstheticism and English 
Puginism; and turn their attention to those wncensidered trifles which, 
whatever they may think, are wortby of their sapient consideration. 

A. H. PATTERSON. 

Westminster, Sept. 3, 1844. 


THE ORDNANCE ESTIMATE OF TIHE EXPENSE OF SURVEYS. 


WE have thought it our dnty to give the following document, for the in- 
formation and consideration of our professional readers. We are not amongst 
those who would bolster up monopolies, or attempt to make a vested inte- 
rest of public rights, and we thercfore feel the less diftidence in denonncing 
this measure. It must lc evident to every one that the estimate in question 
is entirely fallacious, and does not represent the real cost to the public of 
such surveys. Take, for instance, the case of officers of the Ordnance alone. 
We have here no allowance for their edncation, sick or non-effective pay, or 
retiring pensions : we have no account of the pay, lodging, clothing, allow- 
ances and pensions of the subordinates employed. Every one will therefore 
see that, as a mere matter of figures, the estimate is a delusion; we have, 
moreover, strong reasons for believing that, even as the fignres stand, they 
do not make due provision for the duties to be performed. It will be seen 
that the estimate for surveying, at the highest ratc, is only about a penny or 
twopence a house, figures which carry their own refutations with them. 
Were this estimate, however, a true one, the grand objection against the 
whole plan remains untouched. lt proposes a dangerous and mischievous 
iaterference, not merely with existing private enterprise, but with the future 
interests of the public. We sincerely deplore, as all must, the neglect of the 
necessary surveys at present, and the ignorance too often to be witnessed in 
local surveyors. Bunt how are we to have this remedied, if professional men 
do not have the means of improvement allowed to them, and if they do nut 
receive the reward of proficiency. All these plans for putting local surveys 
into the hands of the Ordnaace officers, amount to neither more nor less than 
this,—defrauding the localities of competent resident officials, and it is on 
this ground we take onr stand, as thereby not only would no economy be 
effected, but continual and sure losses be inflicted on the public. 

With regard to the officers of that eminent service, the Ordnance Depart- 
partment, we cannot but think that, to call on them for such reports aad 
such services, is to place them in an inviduous position with regard to their 
civilian brethren. While we should be among the first to deprecate the in- 
terferaace of professional civilians with the officers of the Ordnance, so do 
we feel regret when we see duties so unpleasant imposed on the officers of 
Goverament. We now proceed to give Captain Tucker's Report to the Ord- 
nauce Department. 


Report, 


In obedience to your order of the 220d February, 1844, 1 have the honour 
to suhinit the following estimates for the Health of Towns Commission, plans 
on the scale of five feet to one mile, showing countour altitudes, or altitudes 
marked at equal vertical distances, in the streets of towas, contonr lines 
withont the towns, suflicient to be serviceable for the sewerage and drainage 
of them, and including the expense of ascertaining sewers, water-pipes, and 
gas-pipes, arranged under the folowing heads :— 

Ist. Of towns of which the survey is completed. 
2nd. Of towns of which the survey is in progress. 
3rd. Of towns of which the survey has not been commenced. 

No. I. Towns Surveyed.mIn the estimate under this head the expense of 
the surveying and levelling already done is not included, as I have considered 
them to have been performed for the Orduance Survey, therefore I have only 
charged the additional expense of marking contonr altitudes in the streets, 
aad contour lines outside the towns, ascertaining sewers, water-pipes, and 
gas-pipes. 

The cost of making copies of the plans is inserted, to which the additional 
cost is added to show the cost of copies of the plans with the additional in- 
formation for sanatory purposes. 

No. 2.—Towns in progress for the Ordnance Survey of England.—The 
estimate for levelling and markiag contours iz the streets is for the levelling 
which will be necessary for the improvement of the sewerage and drainage of 
towns, supposing it to be done for that purpose. 

The cost of copies of tlic plans is the same as for Class No. I. 

No. 3. Towns of which the Survey is not conmenced.—The surveying, 
platting, and drawiag are charged, showing the cost of levelling, contouring, 
ascertaining sewers, water-pipes, and gas-pipes, as in No. 2. 

The expense of fixing points is not included in the estimate. 

The expense of surveying varies in proportion to the size or population and 
the compactness of the town. 

The area or extent of the close or compact part of a large town being 
greater in proportion to the whole area or extent of the town, than the com- 
pact part of a small town bears to its whole area or extent, the cost of sur- 
veying will be greater in proportion to its area than the cost of a small town 
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therefore 1 have estimated the cost of preparing plans of towns having a 
population of 10,000, 20,000, 50,000, 100,000, 300,000. 

The levelling and marking contour altitndes in the streets embraces the 
showing the watcr-shedding line, and the lines of natural drainage, as accu- 
rately as the sinuosities of the streets will allow of their being traeed, and 
the levelling is supposed to be arranged for that particular object, as con- 
tour lines cannot be laid out within the towns; showing also a sufficient 
number of contour altitudes to connect altitudes marked along the line of 
drainage with equal altitudes marked along the water shedding lines. 

The expenses of levelling und contouring are estimated for towns situated 
on gentle slopes. For abrupt slopes the expense of levelling will be nearly 
one-third greater, but the contour altitudes in the streets will he at greater 
vertical distances and fewer contour lines will be laid out. 

1 have considered the towns of 10,000 and 20,000 inhabitants, to consist 
of long branching streets with few cross streets, and requiring less levelling 
than towns that are compact with numerous cross streets. 

The expense of cantouring or marking the contour lines outside the town 
is calculated on the suppnsition that one-third of the whole area, usually in- 
eluded on the Ordnance plans, will admit of their being laid out, and the ex- 
pensc shown in the estimate is the average expense per acre for the whole 
area of the plan. 

The levelling performed at Windsor cost 6d:5. per acre, including the 
levelling for four lines of sections in addition to that which would have heen 
sufficient for sewerage and marking the contours. 

The contouring cost 2°75 per acre. 

‘The contours above the datum mark at the bridge are laid out at four feet 
vertical distance from each other. 

‘those helow the datum point at two feet vertical distance apart. 

The expense of contouring was much increased hy the necessity for layiog 
out and surveying the lines before the plan was drawn, in order to complete 
them hefore ller Majesty’s return to the the Castle, which caused an increase 
of 0d°75 to the expense. 
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The cost of contouring Windsor exceeds the expense per acre. shown in 
the estimate for towns, arising from the large extent of country in proportion 
to the area covered by the town, the eontonred area being three-fitths of the 
area of the plan; whereas in the cstimate for plans of towns the space or 
extent of ground on which it will be possible to lay out contour lines is sup- 
posed to be one-third only of the area of the plan. 

The cost of ascertaining the sewers, water-pipes, and gas-pipes of Windsar, 
and the Castle, and putting them onthe plan, amounted to 1d‘3 per acre for 
the space occupied by the town. 

The sewers, water-pipes, and gas-pipes of Manchester have not been ascer- 
tained. 

The cost of obtaining them for the town of Oldhawm amounted to 1d‘1 per 
acre. 

The sewers and water-pipes, but not the gas-pipes, have been ascertained 
for Bury at the expense of 0d'28 per acre. 

The plans of Oldham and Bury are not sufficiently advanced for the inser- 
tion of the sewers, therefore the cxpense of putting them on the plan is not 
known. 

The expense of ascertaining the sewerage, water, and gas-pipes, varies ac- 
cording to the facilities given by the loeal authorities in appointing persons 
to show their position and the quantity of the sewerage; some places being 
very deficient, and few or nonc possess plans. 

There is not a plan of the sewers of Oldham, and only oue man 80 years 
of age, could be found who knew the situation of a principal sewer. 

1 have not included contingent expenses, as office rent, conveying parties 
or stores, as, should the Commissioners wish to undertake the surveys of 
towns, these expenses will depend on the strength of the party or parties 
employed, each of which, 1 think, should consist of 16 to 20 surveyors, to he 
divided into two parties, when the towns nearest to each other are small, or 
to be employed as one party if a town be large, that the survey may be 
promptly cxecuted. 


Esrimate of the Cost per Acre of Five Feet Plans of Towns. 


First Class. 
Coples of Plans of Towns, ef which the 
Surveying and Levelling are completed.’ 
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METHODS OF TRACTION ON RAILWAYS. 
Almospheric Pressure, Tension of a Rope, Locomotive Engines. 


There are three general methods of traction practised on railroads 
where steam is the motive power. 

First, by means of a rope passing over and wound up by a drum, 
which revolves by the action of the engine. 

Secondly, by means of a tube extending the whole length of the 
railway, aud containing a solid piston, which is forced along by the air 
being pumped out of the tube by an engine statloned atone end of it. 

Thirdly, by means of a locomotive engine which turns the wheels 
on which it rests, and by the friction of these with the rails, carries 
the attached train forward. 

In each of these methods of transferring the power of the engine, a 
part of the power is lost in the transference. 

J. Intraction by a rope some part of the power will be absorbed by the 
friction of the rope with the road, or with the friction wheels on which 
it is laid. Also, the parts of the rope between each two friction 
wheels will hang down ina curve; force will be expended in raislng 
and straightening these segments of the rope before the train can be 
put inmotion, Moreover, if the rope possess elasticity, the engine 


Secand Class. 
Copies of Plans of Towns, of which the Levelllog 
is not commenced, 


Third Class. 
Pians of Towns, of which the Survey is not 
commenced. 


Expense per Acre 


g ; zm 
8 a for 5 55 
ao æ E | Tie a J <3 5 
a 
S lgl E 3 le lala 2 |235 
z 55| & 2 3a a a S aoe 
ie >% z = = < a Sf pe 
7 ael 2 g S An a CE ERZ 
r iy || = a Os a) RB jhes 
2 ez a = B vs S pa wea 
a & Ba Sens iz 2 wo 
z aol b aaee || ie! E a |22 
aes: Sin S & ue? e aa 
gi] SE] Sa] 4 x |5238] 26| sä] S |SEE 
oe es 26 z B PER 22 D = a ava 
ae | o> a B jes | eset ee | eee 
N a f R ` i [S] N B m 
— 41 
d, d. d d. d. d d AN 
15 G5 | 145 12 Pall 4 1 1:50 3 30E S 
15 65 |155 15 22 4 1 lear ies Aa ck) 
20 8-0 |190 21 25 5 1 | 20 {4 6 |4 104 
20 50 | 200 28 29 5 il 20 15 5 15 9 
25 9:5 1 235 49 oe 6 1 25 |7 65) 7 11 


must first siretch the rope to a certain extent before it can act on the 
train. It must be considered also that the engine starts nut only the 
train itself, but also with equal rapidity a heavy rope equal in length 
to twice the distance between the two railway stations. 

These causes would operate were the trains to move on rails per- 
fectly even, but in practice obstacles occur at the joints of the rails 
and elsewhere which communicate shocks to the train in motion. 
Hence will arise another abstraction of power; for at each shock the 
train will be slightly retarded, and then again accelerated, and conse- 
quently a vibrating motion will be given to the curvilinear segments 
of rope between the friction wheels. The vibrations arising from this 
and similar causes will be very observable in the line of rails parallel 
to that on which the train is inmotion. The maintenance of these 
vibrations is a fruitless expenditure of power. 

An exact illustration exists in the endless bands used for communi- 
cating motion in steam-weaving and steam-printing, and even in com- 
mon knife-prinders’ machines; the most casual observer must have 
noticed the rapid vibrations of the bands in these cases. The motion 
of the tow-ropes of river barges affords another example of these 
vibrations. From this cause also among others, steam-tugs tow ves- 
sels more efficiently when closely and rigidly lashed to their sides 
than when connected by along rope; and a garden roller is moved 
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over arough gravel path more easily by pulling the handle than by 
pulling a long rope fastened to the handle. This last illustration sug- 
gests an experiment worth making, and easily made, „by which the 
subject would be elucidated far more clearly than by written explana- 
tion. 

The alternate retardation and acceleration of the train will bave 
another effect which is due to the elasticity and weight of the rope, 
namely, that at each retardation the tension of the rope will be slightly 
increased, and at each acceleration diminished; the consequent 
stretching and unstretching is maintained by force, which contributes 
nothing to the motion of the train. 

Il. In considering the application of steam power by atmospheric 
pressure, it will be necessary to remove a very common error which 
supposes that power is in some way gained by the interventiou of the 
air. Now to refute this notion it seems sufficient to state the general 
theorem that “ power is not gained but only transferred by machinery ;” 
or taking the most favourable case that could possibly exist, namely, 
that the exhaustion of air should be perfect, and effected by apparatus 
perfectly air-tight, and without friction, it may be seen that whatever 
pressure exists on that end of the locomotive piston open to the air 
ean only arise from, and will be exactly equivalent to, the power ex- 
erted in removing a corresponding pressure from the other end of the 
piston, so that even in this hypothetical case, power would not be 
gained but merely transferred. 

But it will be shown that in practice the amount of power actually 
transferred is much less than that expended. ‘The causes of the loss 
are many ; among them are the friction and leakage of the locomotive 
piston in traversing the whole length of the tube, and the friction and 
leakage of the air-pumps. But these are trivial compared with the 
enormous waste owing to leakage in the fissure extending along the 
top of the tube; and this cause will operate after every precaution 
has been employed. The apparatus also for closing this fissure will 
require and abstract additional power, which contributes nothing to 
the motion of the train. 

There is another cause of power being lost which, as I have never 
seen it noticed, I shall discuss at some length, namely, that arising 
from the elasticity of the air and analogons to the effect already alluded 
to, of the elasticity of a rope, where that means of traction is em- 
ployed. 

Suppose first for sake of explanation that the power of the engine 
is transferred to the train by compressing instead of rarefying the air. 
Taking the simplest case, let A, a, be two pistons moving air-tight in 


a horizontal tube. If the piston A were advanced to B, the effect 
would not be that a would advance an equal distance to b, it would not 
move so far, and part of the force used in advancing A to B would be 
absorbed in condensing the air between the two pistons into a smaller 
space. 

T Siitilerly suppose that A receded to C, a would not therefore re- 
cede an equal distance to c; part of the force used in moving A would 
be absorbed in rarefying the air between the two pistons. Now this 
is precisely the case of the Atmospheric Railway. 

Or the matter may be simplified thus—drawing an analogy between 
the traction by a rope and that by atmospheric pressure, we may 
state that in the one case the power is transferred by a rope of com- 
paratively inelastic material, iron wire or hemp, and in the latter case 
by a rope of the most elastic substance—air. 

Papin, the inventor of the well known machine, called “Papin's 
Digester,” proposed to pump water out of a mine by aid of a stream 
moving a water-wheel, two miles distant; his plan was to use the 
water-wheel to work two pistons moving air-tight in a tube which 
was continued from the stream to the mouth of the mine, where two 
similar pistons were placed. He imagined that the air would communi- 
cate the reciprocating motion of the first pair of pistons to the second, 
though they were two miles apart. Owing however to the elasticity 
of the air, he found that no effect could be produced without giving 
the first pair of pistons an extent of motion altogether preposterous. 

Sir Walter Scott had a scheme at Abbotsford for superseding bell- 
wires by air-tubes, at the ends of which next the bells, solid pistons 
were placed which were to set the bells ia motion; at the other ends 
similar pistons could be worked by hand. The apparatus proved 
altugether ineffectual. 

To determine more precisely the nature of the waste of force in 
atmospheric railways from the cause under consideration, we will 
imagine an atmospheric pressure of (suppose) 101b. to the square 
inch on the locomotive piston necessary to overcome the inertia of 
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the train, and set it in motion with the requisite velocity. “The 
elastic force of air at a coustant temperature varies inversely as the 
Space it occupies;” or, in other words, the pressure lessens in 
proportion as the air is rarefied, and iucreases in proportion as the 
air is condensed. Now to produce a pressure of 10 1b. to the square 
inch on one end of the moving piston, we must (taking the ordinary 
atmospheric pressure at 151b.) diminish the elastic pressure in the 
tube of rarefied air till it amount to only 51b. on the square inch: that 
is, the air ina tube some three miles long, must be rarefied 5-15ths 
or one-third its original density before the train can be put iu motion. 
And the force requisite for this purpose contributes nothing, be it 
remembered, to the subsequent motion of the train, since to maintain 
its motion the pumps must continue to be worked exactly as if this 
preliminary exhaustion had not been effected, for otherwise the advance 
of the piston would soon condense the air again. 

We must now recur to the experiments illustrated by the preceding 
diagram. In these experiments we have tacitly assumed the existence 
of friction or some other resistence to the motion of the Piston a. Did 
no such cause operate, the piston A would not by its advance or re- 
treat condense or rarefy the air between it and a; the pressure of air 
on both sides of a would ultimately be balanced—that is, the air be- 
tween the pistons would become of equal density with the external 
air; consequently the extent of motion of both pistons would be the 
same when not resisted by friction or otherwise. 

When however resistances exist, the motion of the first piston is 
greater than that of the second. It must not however be hastily con- 
cluded that the loss of power, because called into existence by the 
friction, is therefore equal to it. If such were the case, we should in 
the preceding paragraph have been allowing for the friction twice 
over. This, however, is not the case, for if the loss of power now 
under consideration were eqnal to the friction, its amount would 
clearly he determined by the frictiou only, whereas that amount de- 
pends also on the length of the tube. And from principles already 
laid down it will be readily seen that, ceteris partbus, the loss of 
power will only be half so much ina tube a mile long, as in one twice 
the length. For instance, suppose a force of 5 lb, to the inch were 
requirec to overcome the resistance of the piston, the pressure in the 
tube of rarefied air must be made = 15—5, that is 10 lb.; consequently 
the air must be rarefied to 10-15ths its original density. Now for 
this purpose twice as much air must be pumped out of an air-tube 
two miles long, as out of one, half the length. 

It may be considered also that we have over-estimated the loss of 
power in statiog that “the preliminary exhaustion contributes nothing 
to the subseqnent motion of the train.” It may be argued that the 
amount of pressure necessary to merely put the train in motion is 
much less than that necessary to maintain its full velocity. In prac- 
tice, however, the train is never started till a great proportion of the 
exhaustion has been effected, and before the train has performed but 
a very small part of its journey the maximum exhaustion is effected, 
Moreover, up to that point the waste of power will continue to ope- 
rate—though of course not in so great a degree as when the train is 
at rest, and diminishing as the velocity increases—for this reason, that 
until the full speed is attained, the vacuum increases ia degree and is 
therefore carried on with greater rapidity than corresponds to the 
mere progression of the train. 

We must explain what is meant by “rapidity of exhaustion cor- 
responding to the velocity of the train.” When the rarefaction has 
reached that degree which is to be maintained without increase or 
diminution throughout the journey, the train will also reach its full 
speed. It will follow, therefore, that while the degree of rarefaction 
remains unaltered, for every foot which the motive pistou advances 
along the air-tube a quantity of air equal to that contained in one foot 
of the air-tube will be pumped out by the engine. If this exact cor- 
respondence in the rate of pumping the air and of the motion of the 
train were not maintained the degree of rarefaction would not remain 
unvaried. if the air were pumped out more slowly than the motion 
of the propelling piston required, the air would tend to condense, and 
vice versd. Of course in this explanation the supposition of leakage 
is excluded. 

The elasticity of the air affords a reservoir of force which towards - 
the end of the journey would keep the train in motion for some little 
time after the air-pumps ceased to be worked. This circumstance 
might be considered another offset against our estimate, but that the 
train is never in practice allowed to come to rest gradually but is 
stopped by the external force of breaks. On the whole, therefore, the 
amount of loss must be considered to be almost exactly that above 
estimated. The motive piston successively occupies every part of 
the air-tube, consequently, supposing no leakage, the air-pumps must 
before the journey can be completed, pump out a volume of air equal 
to the solid content of the tube. Now we have shewn that where the 
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ressure is ten pounds to the inch, the extraction of two-thirds of 
this bulk of air contributes nothing to the motion of the train. We 
may therefore state, without appreciable error, that with the abov 
degree of pressure the preliminary exhaustion wastes two-thirds of 
the power of the engine. 

The immediate corollary to this statement is that the train is pro- 
pelled most economically with a low degree of exhaustion of the air- 
tube. Supposing the pressure on the propeller to be only one ponnd 
instead of ten to the square inch, the waste would be but one-tenth of 
that estimated above—that is to say, one-fifteenth instead of two- 
thirds of the power of the engine. 

It must be carefully noted that the friction of the propelling piston 
is not an immediate but an ullimate cause of loss of power. For aoy 
given diameter of the piston, the necessary degree of exhaustion ine 
creases as the resistance to the piston, from friction and other causes, 
increases. In other words—the amount of this waste is in mathe- 
matical language a function of two variables—that is, varies as the 
resistance to the piston and length of the tube conjointly. 

So much for the waste of power from preliminary exhaustion. 
Before discussing the next cause of loss of power, we may consider 
parenthetically another method of propelling railway trains, which, as 
it has never, Í believe, been carried into practice, is only introduced 
for tbe purpose of explanation and comparison with existing methods. 

IIL, This third method of traction was based on two hydrostatic 
rinciples—that the pressure of water is directly proportional to its 
depth—and tbat the pressure is communicated equally in every direc- 

tion. Hence if a cistern A con~ {| 
taining water communicate by a | 
tube of any form whatever with a 
piston B fixed in the tube, the pres- 
sure on B will not depend on the 
quantity of water in the cistern and 
tube, bnt solely on the perpendicu- 
lar altitude of the surface of the 
water in A above B. In the case 
of the railway, the piston B was 
attached to the train, and was to 
traverse a horizontal pipe laid zR 

along the whole length of the rails. The above law of liquid pressure 
is however laid down on the supposition that the fluid is at rest— 
when the fluid is flowing, the pressure is by no means so great, and 
diminishes as the velocity increases, a great proportion of the force 
being absorbed by the mutual action of the fluid molecules and their 
friction with the surface of the tube. 

Hence we come to another important truth, namely, that the laws of 
fluid pressure are by no means the same for fluids at rest and fluids in 
motion. This truth applies as well to the atmospheric as hydraulic 
railway. In the former, a large portion of the atmospheric pressure 
would be absorbed, aod the labour of pumping increased, by the 
friction of the air with the inner surface of the tuhe; and this 
Joss will not appear inconsiderable when we recall some familiar 
instances of this kind of action. A trumpet is sounded, that is, the 
whole mass of metal composing it is thrown into a state of rapid 
vibration by the friction of air. The friction of air in the nozzle forms 
the greatest resistance to the working of the common bellows. Apeg 
top when spun is brought to rest principally by the action of air—not 
by resistance of the air in the ordinary acceptation of the phrase (for 
that would require projecting surfaces), but by the friction of it. 
peg top in vacuo has been known to continue spinning an hour and a 
half. If an inflated bladder bave the mouth stopped, and only a small 
hole pricked in the side, it will take considerable force to drive out 
the air; the resistance is the friction of the air with the sides of the 
hole. It is unpracticable to light two distinct towns with gas from 
one gasometer, the gas being obstructed in flowing by its friction with 
the internal surface of the supply-pipe- 

Excepting this friction of the tubes, the comparison between the 
hydraulic and atmospheric railways seems greatly in favour of the 
former. Water being incompressible (nearly so, at least,) the loss 
corresponding to that from “ preliminary exhaustion” is avoided in 
the hydraulic scheme; owing to water being much less subtle than 
air, the waste from leakage swonld also be much less. The hydraulic 
system affords also the convenience of a reservoir of power, for the 
power stored in the cistern may be employed at any distance of time 
after the cistern has been filled. 

The last effect of transferring pressure by the intervention of air 
which we have to consider, may, like the preceding, he explained by 
analogy. In considering the rope traction it was shewn that obstacles 
on the rails would cause a constant stretching and unstretching of the 
tope, which would give rise to a waste of power. The reader will, 
on reflection, easily perceive that the same waste occurs in atmosphe- 
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ric traction, only proportionably increased, on account of the exceed= 
ingly greater elasticity of the materials by whieh communication of 
power is effected. 

IV. In the fourth mode of traction, that by locomotive engines, the 
causes of loss of power differ altogether from the preceding—they 
arise from the power being employed in moving not only the train, 
but also the enormous additional weight of the engine and tender, 
which frequently amounts to fifteen tons, also from the occasional 
slipping of the wheels on the rails. 

These, then, are the sources of loss of force in the three methods of 
railway conveyance. In making, however, an election between the 
three, many other questions besides that of loss of power would bave 
to be taken into account,—such as the danger of breaking the rope, 
where that kind of traction was used; and, on the other band, the fact 
that locomotive engines, by the very nature of their action, become 
inoperative on rails not nearly horizontal. With respect, however, to 
the mere question of waste of power, there will he no difficulty in de- 
forcainings from the above considerations, the particular mode of trac= 
tion in which the loss immeasurably preponderates. é 

H.C. 


STEAM RIVETTING MACHINE. 


In our last volume, page 216, we gave an engraving of Mr. Fair = 
pbairn’s rivetting machine, we now present our readers with a modif- 
cation of the same machine by Messrs. Schneider Brothers, and Coe, 
of Creusot, France. The drawings, with the accompanying referenc , 
will sufficiently explain the nature of the machine. Fig. } is a side 


cm. Fig. 2. 


Fig. 1. 


SCHNEIDER FRERES &C 
{CREUSOT 
18h le 


view; fg. 2, front view of the top of stem; fig. 3,a plan of the ma- 
chine; fig. 4, section through the steam cylinder ; figs. 5 and 6, plan 
and side view of the piston; similar letters in eac figure refer to 
similar parts. 


A, the stem, with the counter die, a, firmly fixed in the base of the 
machine; B, B, two standards moving on joints at b, and on the top is 
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the die, b’; C, jointed bar moving ona knee joint at c, and hinge 
joints at c’ and c”; D D, upright standards fixed with bolts at the base 
d, and on the top at d’, to side rods or stays, E E; F, cast iron base 
with a projecting bracket, 7, on the underside, and a projection on the 


Fig. 6. 


Fig. 4. 


Fig. 5. 


top, /’, with a wrought iron hoop to securely hold the base of the stem, 
A; G, open top steam cylinder; g, piston; H, piston rod with a 
moveable joint at 4 on the piston and at the top,c; J, valve with 
steam and eduction ports; j, steam pipe; J’, eduction port, and j”, 
handle for a man to regulate the admission of the steam. 

The article to be rivetted is snspended between the die, b, and 
counter-die, a, and in the position the engine in fig. 1, appears the 
steam has been admitted under the piston and raised it to the top of 
the cylinder, and pressed the jointed bar, C, into a straight line, and 
forced the die, b, upon the rivet. When the steam is cnt off, and the 
underside of the piston opened to the eduction passage, the weight of 
the machinery, together with the weight of the piston, causes it to 
descend, and with it the rod, H, and the jointed bar, C, which then 
takes an angular form like the knee when bent, and draws back the 
standards, B B, and with them the die, b; when the steam is again 
admitted the piston is again raised to the position as shown, and 
presses upon the rivet as before. 


REGISTER OF NEW PATENTS. 


(Under this head we propose giving abstracts of the specifications of all the most im. 
portant pateots us they are enrolled. If any additional information be required as to any 
patent, the same may be obtained hy applying to Mr. LAXTON at the Office of this 
JOURNAL.) 


are 


STEAM BOAT PROPELLERS. 


Hesry Davies, of Norbury, Staffordshire, Engineer, for ‘certain Improve- 
ments in ihe construction of vessels for conveying goods or passengers on water, 
also certain improved arrangements of machinery for communicating motion to such 


vessels.”’-—Granted Jan. 25; Enrolled July 25, 1844. 
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The first part of this invention consists in constructing that part of vessels 
which is immersed in water with a tube or channel, for the purpose of allow- 
ing a current of water to pass through the hull of the vessel from head to 
stern. Secondly, in the application of rotary curved plates or propellers 
within such channel, and lastly, in a peculiar made of connecting one vesssel 
to another, so as to form a train of vessels. 


Fig. 4. 


pe 

In constructing vessels according to this invention, Mr. D. prefers that 
they should be made of plate iron, rivetted in the same manner as in the or- 
dinary way of constructing vessels, with this difference that the bottom or 
keel of the vessel should be level, and the sides of the vessel parallel to each 
other, as shown in the end view fig. 2, and plan view fig.3 . The deck of the 
vessel should be slightly curved from the ends and sides of the vessel, as 
shown at fig. 1, which is a longitudinal section; a a is the channel formed in 
the hull of the vessel ; b is a shaft, (there being two of them as will be seen 
by the end view and plaa,) supported by standards c ¢ c, and coupled toge- 
ther by universal joints to allow of a lateral movement if required, and upon 
each of these shafts there are 4 propellers, which constitute or form two half 
circles or revolutions of a double threaded screw of considerable pitch ; the 
above forming the principal features of the improvements in the construction 
of vessels. With regard to propelling such vessels, which constitute the 
second part of these improvements, the specification proceeds as follows :— 
Supposing that a vessel constructed as above to be propelled or towed along 
the canal, river. or other water, by means of a horse or other power, a partial 
vacuum will take place in the water towards the stern of the vessel, and a 
pressure of water will take place against the fore part of the vessel, which 
combined effect will cause a current of water to pass through the water-way 
or channel g, in an opposite direction to the motion of the vessel, to fill up 
the vacuum caused by the motion of the vessel, and would have the effect of 
turning or giving a rotary motion to the shafts, but in consequence of the 
water way being contracted in the middle of the vessel by lowering the deck 
for the purpose of giving buoyancy to the vessel, the velocity of the current 
will at such part be greatly increased, and in order to counteract this differ- 
ence in the motion of the water in passing through the channel or water way 
the inventor constructs the propellers of a different pitch, those at the ends 
of the vessel being given as 5 ft. pitch and 3 ft. 6 in. diameter, whilst the two 
propellers marked dd being stated at 2 ft. 8in, diameter and 6 ft. 6 in. 
pitch. 

The last improvements, in connecting vessels together so as to forma train 
of vessels, fig. 4 being a plan, and fig. 5a sectional elevation; a a is a rect- 
angular box or trough of plate iron with a division in the middle, this box 
being of such dimensions as to receive the prow of one vessel and tbe stern of 
another, and allow of the vessels moving out ot the straight line, or turning 
in the trough, when required, as shown by dotted lines, the two vessels being 
held together by means of a rope, f. The object of connecting a series of 
vessels, as above described, being to prevent them produciog separate dis- 
placement in the water, the whole being as it were one vessel and forming 
one displacement. 


SAFETY VALVES. 


Taomas Lippie, of Newcastle-uponeTyne, engineer, for “ Improvements in 
apparatus for preventing explosions in steam boilers.’—Granted Feb. 21; En- 
rolled August 21, 1844. 

There are two modes described in the specification of preventing explosions 
in steam boilers; the first is the application of a float for aiding or assisting 
in taising the safety valve. The second is the application of a syphon con- 
tainiog mercury, which by the pressure of steam within the boiler is caused 
to exert a power on the lever of the safety yalve, in addition to the pressure 
of steam upon such safety valve. The apparatus first described consists of a 
float suspended from a rod, which passes through a stuffing-box attached to 
the top of the boiler, and also through the end‘ of a lever of the first order, 
the end of this rod being provided with a nut or other projection. At the 
opposite end of the lever is suspended a rod, to which is attached the safety 
valve, and below the valve and inside the boiler is attached the weight, but 
the weight may, if required be outside the boiler ; the object of this arrange- 
ment being that when the water in the boiler gets lower than a certain point, 
and the pressure of steam in the boiler is not sufficient to open the valve, the 
nut upon the end of the rod, which is attached to the float, which floatthas 
descended as the water evaporated, comes in contact with the end of the 
lever, and thereby raises the valve and allows the steam to escape. There is 
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another modification of thisyapparatus, which in effect is precisely similar to 
the foregoing. 


The second part of the invention will be clearly understood by the an- 
nezed diagram and following description ; that is to say, a a shows a section 
of portion of a boiler, b; the safety valve attached by a rod to the lever d, and 
e the weights; e isa cylioder attached to the top of the hoiler, having a 
piston f, fitting within it ; this piston has a rod which passes through the end 
of the lever @, with a collar upon it; g is a syphon passing frum near the top 
of the cylinder below the surface of the water in the boiler, this syphon con- 
tains a column of mercury equal to the required pressure of steam, the action 
therefore is as follows, as the pressure of steam in the boiler is increased, 
should the valve stick in its seat or from any other cause not be raised, the 
mercury contained in the syphon will be forced into the cylinder e, anda 
pressure of steam will then be exerted upon the piston f, and the same will 
be forced against the end of the lever d, so that a pressure of steam may by 
this means be applied to the end of the lever d, as well as to the safety valve, 
which cannot very well fail to raise it; 2 is a screw plug for letting the mer- 
cury flow from the cylinder e, back again into the syphon; the dotted lines 
show that the syphon may he bent so as to come below the surface of the 
water, which may be employed far raising the piston instead of mercury as 
will be understood, for which the inventor claims, first the application of a 
hollow metal or other proper float in such manner as to act on the safety 
valve, and aid in opening the same, when the water in the boiler falls too low ; 
and secondly, in the application of a syphon pipe with a column of mercury, 
as before described, to act on the safety valve, and cause it to open the same, 
when the pressure becomes too great in the boiler. 


ATMOSPHERIC RAILWAY. 


Jonw Arrxen, of Surrey Square, in the county of Surrey, gentleman, for 
“Improvements in atmospheric railways.’—Granted February 24; Enrolled 
Angust 24, 1844. 

In the consiruction of atmospheric railways the air fram the traction pipe 
(as is well knuwn) is removed by means of air pumps, and some difficulty has 
been experienced in getting out the air so as to obtain a good vacuum, in 
consequence of the air at each succeeding stroke of the pumps getting more 
and more.rarefied. Now the object of this invention is in the first place to 
obtain the required vacuum by causing the traction pipes to be filled with 
water, and then allowing the same to escape through the eduction pipes from 
«© 32 to 33 fcet” long, by which means a better vacuum can be obtained in 
the traction pipes than by the aid of air pumps. The object of the second 
part of this invention is to obtain a more perfect air tight covering for the 
longitudinal valve of the traction pipe, by covering such valve, and also the 
pipe with water for the purpose of retaining ihe vacuum obtained therein. 

In carrying out these improvements the traction pipe is to have a longi- 
tudinal opening, which is to be covered with a valve of leather or cther suitable 
material previously prepared, to resisi the action of water in the same manner 
as the leather employed in pump buckets, and the same may be strengthened 
by transverse plates of iron, and attached by one of its edges to the top of 
the traction pipe, or the same may be wholly lifted up, as is now practised ; 

the invention having no reference to the peculiar mode of applying the valve, 
the principal feature being in the application of water for the purpose of 
forming a vacuum and keeping the longitudinal valve air tight, which is 
effected as follows. Fig. 1, shows a transverse section of the traction pipe, 
w hich is laid in a trough formed between the rails, the whole Jength of the 
line, and sufficiently deep to eover the longitudinal valve a, which is some 
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inches below the surface of the water; 6 b, shows one of the transverse slides 
or stops, which is received within a rectangular box or trunk ec,and in order 
to form a vacuum within the traction pipe, the same is to be filled with water 
which is allowed to flow out through any convenient number of eduction 
pipes, which operation may be performed at any period previously to the train 


Fig, 1. 


ie 


arriving, so as to allow sufficient time for the water to run out of the pipe, 
which after the train has arrived is to be pumped back again to refill the pipe. 
It will appear evident that as the longitudinal valve is raised, the water con~ 
tained in the cistern or trough will flow into the pipe, and exert a pressure 
together with that of the atmosphere, on the back of the piston, and assist 
in impelling it forward, and after the piston has passed each of the transverse 
sliding stops b b, that length of pipe may again be filled with water, ready for 
another similar operation. In cases where the railway is to be constructed 
on ascending or descending planes, the inventor pruposes to employ a greater 
number of sliding stops, and to lift the water hy means of pumps into the 
trough at the highest point, or at various points, so as to keep the longitu- 
dinal valve always covered, for which he claims the mode of constructing at= 
mospheric railways whereby water is used for obtaining the necessary 
vacuum in the traction pipes, and also for keeping the longitudinal valve air 
tight, as deseribed. 


IMPROVEMENTS IN STEAM ENGINES. 


Jonn Steveuty, of Belfast, in the county of Antrim, professor of natural 
philosophy, for “ Improvements in steam engines.—Granted March 2; Enrolled 
Sept. 2, 1844. 

e . 

This invention for certain improvements in steam engines, which improve- 
ments are arranged under nine different heads, consists first in the peculiar 
arrangement of a complicated condenser, the object of which is intended more 
particularly as a medium whereby a great amount of heat may be obtained 
or collected from the steam to be applied to various useful purposes such as 
heating the rooms of cotton and flax mills, and supplying hot water to the 
various branches of such manufacture, than any benefit to the actual working 
of the engine itself; on the upper part of the condenser, which consists of a 
vessel somewhat less in capacity than the cylinder, there is arranged two 
sliding valves for the induction and eduction of the steam at certain parts of 
the stroke of the piston, this vessel, which is termed the “ hot condenser,” and 
which is intended only to partly condense the steam, is provided with a force 
pump at its lower part, which impels the hot water collected back again into 
the boiler and to various parts of the manufactory as above stated, and re- 
turns again, at a greatly reduced temperature, to assist in the condensation 
of steam for the purpose of heating more water ; the valves above referred to, 
it will perhaps be necessary to state, are intended to conduct the uncundensed 
steam to a perfect condenser, which we presume is intended to be of the or- 
dipary construction, as no other is referred to. 

The secon improvement consists in the application of a double cylinder, or 
two cylinders placed side by side, one of which the patentee termsa conju- 
gate cylinder, These cylinders, which as observed, are placed side by side, 
have a piston, the rods of which are connected, we presume in any convenient 
manner, to two cranks placed at diferent angles upon the same shaft, pre- 
suming one piston to have performed about two-thirds of its strake, the other 
has performed about one third, boih of which are travelling in the same 
direction; the two cylinders are connected together, and a communication is 
established between the top and bottom of each of the cylinders, which com- 
munications can he opened and shut by means of two sliding valves, con- 
nected together by a rod ; the steam parts and valves for introducing or ad- 
mitting the steam from the boiler into the cylinders not heing shown, as the 
inventor does not deem it necessary ; hut, however, steam is to be admitted 
into one of the cylinders from the hoiler until the piston of such cylinder has 
performed as has been observed, about two-thirds of its stroke, (as near as 
we can judge from examining the drawing,) the piston of the other cylinder 
having performed about one-third of its stroke, at ihis juncture the steam 
from the boiler is cut off and a communication is formed Letween both cylin- 
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ders, which allows the steam to act on the underside of both pistons at tlhe 
same time; the steam after having performed its functions is allowed to pass 
off to the “ hot condenser” before referred to, and a similar operation is per- 
formed for the down stroke of the piston, &c. alternate. 

There are several other improvements described, one of which consists of 
an apparatus for supplying high pressure boilers with water, and consists of 
an additionol boiler, or hot well, placed a little above the level of ihe water 
in the boiler, and at one end or side thereof, from the underside of this hot 
well, which ia a locomotive may be placed in the smoke box, there is a pipe 
which conducts the water from thence into the boiler ; from the steam cham- 
ber of the boiler there is a bent pipe which leads into the top of the hot well, 
and which pipe terminates in a two way cock, the other way forms a com- 
munication with the atmosphere; this two way cock is actuated by an ar- 
rangement of levers and floats placed within the boiler; the action is as fol- 
lows—presuming the boiler to have a plentiful supply of water, the opening 
of the two way cock will form a communication between the hot well and the 
atmosphere, and the condensed water from the engine will be pumped into the 
hot well; but should the level of the water in the boiler become too low, the 
float will fall, and by means of the arrangement of the levers the two way 
cock will be turned so as to close the communication with the atmosphere 
and open a communication between the steam chamber of the boiler and the 
hot well, whereby an equilibrium of pressure is established hetweeu the boiler 
and the hot well, and the surface of water in the latter being somewhat higher 
than that in the boiler, the water will proceed to flow from the hot well into 
the boiler, and is prevented from returning by means of a ball valve, when 
the water has attained the desired level the communication is again formed 
by the two way cock between the hot well and the atmosphere, and that one 
closed with the boiler. 
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CARRIAGE WHEELS. 
SamvseL Atkinson, of Manchester Street, Gray’s Inn Road, in the county 


of Middlesex, turner, for “ Improvements in the construction of wheels for car- 
riages.’’—Granted March 4; Enrolled September 4, 1844. 


Fig. 2. 


These improvements consist in combining iron spokes with wood felloes 
and wood tyre in the manufacture of wheels for carriages, which spokes may 
be of any required form ; in the accompanying figure we have given a view 
of one description of spoke referred to in the specification, there being several 
forms and also several modes of fastening the same within the felloe and nave 
of the wheel. Fig. 1 shows a view of a spoke similar in form to those now in 
use, the lower end being rounded and burred up with a diamond tool, so that 
when driven into the nave of the wheel such projections may assist in retain- 
ing it therein, the opposite end of the spoke being fastened to the felloe by 
means of a nut and screw. Fig. 2 shows a transverse section of a wheel and 
two spokes, which in this case are made hollow, or tubular, and then filled 
with wood, the ends of the tubes having an opening or slit on each side, the 
object of such opening being that when fastening the end of the spoke within 
the felloe or nave, an iron wedge being first inserted into the opening, the 
spoke on being driven into the aperture enlarges the end thereof, and retains 
it firmly within. 

The inventor claims the means of manufacturing wheels for carriages 
whereby iron or other metal spokes are combined with wood felloes and wood 
naves as described. 


BAILWAY KEYS. 


Witt am Henry Bartow, of Leicester, civil engineer, for “ Improvements in 
the eonstruetion of keys, wedges, or fastenings, for engincering purposes.”— 
Granted March 6; Enrolled September 6, 1844. 

The nature of this invention consists in the application of hollow metal 
keys for fastening railway bars to the chairs, and also the chairs to the 
blocks or sleepers, in place of solid keys of iron or wood as heretofore em- 
ployed, and which hollow metal keys are applicable to other engineering pur- 
poses. 

The mode of applying these hollow metal keys is precisely the same as those 
heretofore in use, as will be seen by referring to Fig. 1, which shows an ele- 
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vation of a railway chair, and end view or section of a rail which is fastened 
within the chair by means of one of these improved hollow metal keys, which 


Fig. 1. 


2 N 
is also shown in section and marked a, the same being applied to fasten the 
rail in the ordinary manner, viz. by driving the key between the rail and the 


Fig. 2. 


l 


cheek of the chair. Fig, 2 shows another form of key, 
which is left open on one side; in using this description 
of key it would be advisable to let the ends meet so as to 
form a butt joint. Fig. 3{shews an elevation and end 
view of two hollow pins for fastening the chairs to the 
sleepers, one of which, it will be seen, has a slit or open- 
ing on one side throughout its length; for which the 
inventor claims the mode of making wedges, keys, or 
fastenings, for securing railways chairs to the blocks or 
sleepers, and other engineering purposes, by forming such 
keys or fastenings of hollow metal. 


GAS FOR LIGHTING. 


ALEXANDER Ancus CroLt, Superintendent of the Gas Works, Brick Lane, 
in the county of Middlesex, and Wittiam Ricnaros, of the same Works, for 
“improvements in the manufacture of gas, for the purpose of illumination, and in 
apparatus used therein, and when transmitting and measuring gas.” —Granted 


March 7; Enrolled September 7, 1844. 


lt would not be convenient to enter minutely into the details of this inven- 
tion, the specification of which is accompanied with fourteen sheets ot drawings, 
but as it is above observed, should any of our readers require any information 
as to any particular part of the invention, the same can be forwarded witha 
drawing of such part or improvement. The first improvement relates to a 
method of manufacturing gas, and consists in a peculiar mode of arranging 
certain apparatus, and in such manner that water may be decomposed by the 
application of sulphuric acid, (which operation is performed in a leaden ves- 
sel), the gas evolved from this process being mixed with the fumes or vapour 
of naphtha, or other proper fluid, for the purpose of giving colour to the 
light obtained from burning such gas, 

The second part of this invention relates to a peculiar mode or modes of 
arranging and fixing clay retorts in an arch or arches whereby the same are 
said to be more advantageously heated, thereby effecting a considerable saving 
in fuel in the manufacture of coal gas; the peculiar arrangement consists in 
so combining three arches that they may be heated by two fires, each of the 
fires being placed under the retorts of the two end or side arches, the centre 
arch and retorts being heated from the two fires ; the heat, which after passing 
over the retorts in the end arches passes through flues at the lower part and on 
each side of the centre arch into the same, and after passing over the several 
retorts contained in that arch, finally escapes through a flue at the top 
of the arch. There are two modifications of the above arrangement de- 
scribed and shown in the drawings of the spccification, and also another, 
which consists in a mode of arranging two arches one above another and 
heated by one fire, which is placed immediately above the crown of the lower 
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arch, the heat from which fire, after having heated the retorts in the upper 
arch, descends and heats the retorts of the lower arch. 

The third part of this invention relates to a mode of manufacturing clay 
retorts, and consists in making them in two paris, the division being in the 
middle cut transversely ; the mode of making such retorts is as follows. A 
mould of the proper size and form of the external part of the retort is firmly 
fixed upon the ram of an hydraulic press, another mould corresponding with 
the inside of the retort is firmly fixed and properly adjusted above the other, 
the clay of which the retort is to be made being placed within the lower 
mould, the same is forced over the other mould which forms the retort by 
means of the clay being pressed or forced upwards between the two moulds; 
the inner mould being hollow is heated by means of steam for the purpose of 
expanding it, and then left to cool for the purpose of contraction, in order 
that it may be more readily withdrawn. 

The fourth and last part of the invention is for improvements in gas meters, 
the principal features of which are in the so combining of two flexible par- 
titions that a continuous and uniform stream of gas may be obtained from 
the burner and thereby produce a steady flame; and also in the mode of ar- 
ranging or constructing the flexible partitions in such manner that the lea- 
ther or other material of which they are made is, in the working of the meter 
only bent ove way, that is to say, the flexible part is not bent backwards and 
forwards, which bending has, in a great measure, a tendency to destroy such 
partitions ; and lastly, in the peculiar mode of transmitting motion from the 
flexible partitions to the registering apparatus. 


STEAM BOAT PROPELLER. 


Wm. Fairnnaian, of Manchester, in the county of Lancaster, engineer, for 
“ Improvements in machinery used for propelling vessels by steam.’’—Granted 
March 7; Enrolled September 7, 1844. 

This invention consists in the application of an internal toothed wheel 
fixed on the main or crank shaft of the engine of a vessel, when such vessel is 
to be driven by serew propellers, in which case it is necessary that the num- 
ber of revolutions of the propeller shaft should be considerably increased 
beyond the number of revolutions of the main or driving shaft. 

The drawing shows the elevation of an engine of the same construction as 
the land engine, in which the beam is above the cylinder, and is provided 
with a connecting rod, crank shaft, and fly wheel, which latter forms an in- 
ternal whicel, in the teeth of which work the teeth of an external wheel or 
pinion keyed on the end of the screw propeller shaft. The object of using an 
internal wheel is said to be—firstly, that such arrangement admits of a much 
larger driving wheel being employed, and also that the propeller shaft can be 
got much nearer the bottom of the vessel ; and secondly, that the power trans- 
mitted from the driving wheel to the driven is received in a greater number of 
parts, that is to say there is a greater number of teeth of the driven wheel in 
contact with the driver than would be the case if the wheel of the propeller 
shaft was driven by an external instead of internal wheel. 


NAIL MACHINERY. 

Benxaro Peann Waker, of North Street, Wolverhampton, clerk, for 
“ Improvements in’machinery for making nails.” —Granted March 6; Enrolled 
September 6, 1844. 

This invention relates to certain improvements in nail cutting machinery, 
and in order torender the same intelligible we have given a diagram which 
will no doubt be sufficiently clear to those who are atall conversant with me- 
chanics. ais the main or driving shaft of the machine; bis a connecting 


\ 
la 
yod, one end of which is attached to a crank on the main shaft, a, the other 


end being connected to the ends of two levers, ¢ e, the upper one is attached 
to a fixed centre, aud the lower one is attached to the end of a sliding bar, d 
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which carries the moveable cutter, e being the fixed cutter; f is a portion of 
the frame of the machine, and g a triangular bar which carries a slide, h; 
iis the flat bar or plate of metal intended to be cut into nails, and is held by 
means of a pair of clams or holders attached to the end of the spindle, j’ j, 
which spindle passes through a hollow shaft, ?, and by means ofa fixed key 
is allowed to slide ednways, but not to turn within the hollow shaft; m is a 
cranked lever actuated by a cam or eccentric on the shaft, a, to the lower end 
of this lever is attached one end of a connecting rod, n, the opposite end being 
connected to a lever, o, to which there is attached a toothed sector working 
in the teeth of a bevel wheel keyed on the hollow shaft, i. Thus at every 
stroke of the slide or cutter, d, the plate of metal, i, which is at an angle with 
the cutter, 1s turned over by the apparatus last described so as to cut the nail 
off tapering from head to point, the plate being drawn along as the nails are 
cut off by means of a weight, p, and cord which is attached to the slide, h. 

The principal novelty in this machine consists in the application of an 
universal joint at x, which as the plate, 7, is turned over allows the end thereof 
and that part of the spindle marked J’ to rise. There is another machine 
described in the specification, in which the raising of the plate as it is turned 
over, is effected by eccentrics. The patentee claims as his invention the mode 
described of combining machinery for making cut nails, whereby the holder 
of the flat plate of metal from which the nails are cut is caused to rise in the 
act of turning over the metal; and also attaching the strip of metal to be cut 
to an advancing holder. 


IRON CASTINGS. 


Crartes Harrison, manager of the Coed Tallon and Leeswood iron works, 
Flintshire, for “certain Improvements in the manufacture of cast iron pipes and 
other iron eastings.’’—Granted March 14; Enrolled September 14, 1844. 

This invention consists in a peculiar mode of making or forming the moulds 
for casting pipes, pillars, and other articles of a cylindrical form; in carry- 
ing out these improvements the inventor proceeds as follows, 

in the first place two *‘shells” are to be provided, or what is technically 
termed the moulding box, consisting of the top and bottam which when put 
together are cylindrical in place of square, as heretofore, the internal diameter 
being somewhat larger than the external diameier of the pipe to be moulded. 

These two parts cf the moulding box have on their inner surface a number 
of projections, the object of which is to cause the loam or wet sand to adhere 
firmly to the sides or inner surface of the box, which loam is to be plastered 
over the whole of such surface with the hand ; this operation being performed 
on one half of the box, a piece of baard whieh has been cut on one edge go 
as to form a profile of the external part of the pipe, and of the same length 
is mounted upon an axis in such manner that the board forms a radial line to 
such axis; the axis or shaft to which this board or template is attached is 
then placed into its bearings, which are formed at each end of the moulding 
box, it will therefore be evident, that on giving motion to the axis or shaft, 
the edge of the board will describe a circle whose plane will be equal to the 
external surface of the pipe intended to be cast, and will therefore form a half 
mould of loam in the aforesaid box. This operation being carefully per- 
formed in the top and bottom parts of the box, the same are taken to the 
stove and dried, after which the edges are carefully cleaned off, so as to make 
a good joint, and the surface covered with charcoal, the mould is then ready 
to receive the core, and afterwards the metal for casting the pipe in the ordi- 
nary manner. 

The object of this mode of proceeding being that when a casting has been 
made in such mould it is only necessary to examine the mould, and if re- 
quired. to repair it in such parts as may have broken up, when it will be 
ready to receive another casting, &c, so Jong as the mould lasts. 


ies 


STEAM ENGINE IMPROVEMENTS 


ExranveL, Waarron, of Birmingham, engineer, for “certain Improvements 
in steam engines, which are in the whole or in part applicable to other motive en- 
gines, and to machines for raising and impclling fluids, '—Granted March 14 ; 
Enrolled September 14, 1844. 

The first part of this invention relates to a peculiar mode of construeting 
metallic pistons, fig. 1 being a section taken through the centre of the piston, 
and fig. 2 a plan thereof showing the upper plate removed. a is the boss 
which receives the piston rod; b the bottom part upon which the boss is cast, 
and c the upper part; e, ¢,¢,¢, are four segments, the inner surface of which 
are of a conical form as will be seen by the section: f f is a ring which, it 
is said, if made of cast iron should havea piece cut out so as to give ita 
degree of elasticity. This ring, which is placed between the projecting part, 
b', of the bottom part of the piston, and the four segments, e, is furnished with 
four screws or screw blocks, f, which bave their heads bevelled in such man- 
ner as to fit the conical or inclined surface of the segment; g is a projection 
or stop for keeping the ring in its proper place. It will therefore appear evi- 
dent that if the ring f f, with its adjusting screw blocks, be dropped into its 
place, and a pressure applied to its upper surface, that the segments will be 
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forced ontwards in a direction from the centre of the piston, this downward 
pressure of the ring, f f, is effected by means of a projecting ring cast on the 
underside of the cover, which, as the cover is screwed on, presses on the upper 
surface of the ring and adjusting screws; iii? are four wedge pieces, the 
object of which will be as clearly seen without the description as given in the 
specification as with it. 


Fig.l. 


The second part of this invention consists in a peculiar mode of applying 
wetallic packing to those engines known hy the name of patent disc engines, 
whereby the use of hempen packing therein will be “ almost entirely super- 
seded,”’ although the inventor in his description prefers to use a little ; for 
which he claims, first the application of segments or rings of a conical form 
on their inner surface in combination with an elastic ring and adjusting screws, 
and second in the application cf packing as described, which is calculated to 
supersede almost entirely the use of hempen packing in that class of engines 
called patent disc engines. 


Moses Poote, of Lincoln’s Inn, in the county of Middlesex, gentleman, 
for Improvements in steam engines, steam boilers and furnaces or fireplaces, 
Being a communication.—Granted March 14; Enrolled September 14, 1844. 

The first part of this invention has reference to an apparatus for raking and 
clearing the fire, which consists of an arrangement of levers supporting a 
yeetangular frame helow the fire bars, upon this frame there is a numher of 
projecting blades, which blades, as the outer end of the frame is lowered or 
pulled downwards, enter between the grate bars. The levers which support 
the frame are so arranged as to allow of a longitudinal, or backward and for- 
ward motion being given to the frame, which when the aforesaid blades have 
in’ the manner described heen forced between the grate bars will have the 
effect of thoroughly clearing the fire. The ends of the bars are shewn as 
being bent downwards at right angles to the har and terminating ia atrongh 
containing water for the purpose of keeping them cool, or the same may he 
made hollow and have steam or water passcd through them. 

The second part of the invention relates to a mode ol evaporating the water, 
which passes off with the steam from the boiler, and also in a made of regu- 
lating the temperature of the dry steam. This the inventor proposes to effect 
by reheating the steam after it has passed from the boiler, and thereby eva- 
porate any particles of water which may have passed from the hoiler ; but in 
order that the temperature of the steam may not be too great so as to burn 
the tow or packing, and also dry up the oil intended to lubricate the various 
parts, he proposes to arrange the parts in such manner that wet steam, or 
steam from the boiler, may be introduced into the chamber receiving the cva- 
porated steam by means of a cock, which can be regulated according to the 
quantity required, which can be ascertained by means of a thermometer. 

The third part relates to certain improvements in steam boilers, which have 
little claim to novelty ; and the fourth 10 an apparatus for preventing explo- 
sions in steam boilers, the latter consisting in the so arranging the safety 
yalye by means of a Jeyer and float that it wil) open when the water in the 
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boiler gets below the proper level, and also when the steam is raised above a 
certain temperature. 

The fifth and last part of the invention relates to certain mechanical ar- 
rangements to he used in combination with the governor for regulating the 
speed of the engine; the defect in the ordinary centrifugal governor is stated 
in the specification to be, that when the balls have been moved beyond their 
ordinary position, either to open or shut the throttle valve, they cannot re- 
turn to their original position withont again changing the state of cireum- 
stances which caused them to move; the object, therefore, is to remedy this 
defect by the application of an arrangement of mechanism situate between the 
governor and throttle valve, theaction of which is as follows—as the speed of 
the engine is increased the balls will expand in the ordinary manner and the 
throttle valve will be partially closed, but as the speed decreases, and conse- 
quently the halls and arms of the governor collapse, the valve, in place of being 
acted upon as heretofore, so as to openit, and therefore pass over the same space 
in the collapsing as well as expanding of the governor, will remain quiescent 
during such motion of the governor until the engine gets below its ordinary 
speed, at which time the throttle valve will again be acted upon by the 
governors in a reverse direction so as to open it, and the same circumstances 
take place as above described with regard to the closing of the valve. 


MISCELLANEA. 


Tue New Royva Excuanxce is expected to be opened at the end of the 
month of October; Her Majesty with Prince Albert it is announced are to attend the 
opening. 5 

Tue New Buitpixc Act.—The Commissioners of Woods have appointed 
Mr. Higgios and Mr. Hoskins as the two Official Referees; two geotlemen in every way 
qualified for the duties. The offiee for both the Registrar and Referees is fixed at No, 
4, Trafalgar Square. The day upon which the Act comes iato operation, as regards the 
new districts and buildings, is the lst January, 1545. 

Tue Basmica or St. Lovis at Munich was inaugurated on the 8th Sept, 
it is built in the atyle of the basilicas of Italy, and is ornameoted with numerous aculp- 
tures, paintings in oil and fresco, and also stained glass, 

Onituary.—We are sorry to have to announce the demise of Mr. Henry 
Robinson Palmer, of Great George Street, Civil Engineer, Fellow of the Royal Society, 
and mapy years a Vice President of the Inatitute of Civil Engineers, he was extenaively 
engaged upon numerous public works throughout the United Kingdom, particularly 
docka and harhoura. 

Mr. Nasmyth versus Captain Warner.—We understand, from undoubted 
authority, that Mr, Naamyth, engioeer, of Manchester, has submitted to the conaidera- 
tion of the Lords Commissioners of the Admiralty, the plan of an irou steamer, bomb- 
proof, which will effectually destroy any ship or squadron. She is propelled by the Ar- 
chimedian screw, aod, when going at the rate of six knots an hour, she will run stem on 
to a ship, and leave s hole io her many feet wide, below the aurface. It ia, in fact, the 
power of two shipa coming in collision with each other at the rate of ten knots an hour, 
placed, by mechanical means, in the hands of not more thao three men. We understand 
that this invention is now under their lordships’ consideration, and there can be no doubt 
but it will put Captain Warner’s invention at a discount.—* Devonport Independent.’ 

ATTEMPTED AscENTS OF Moxt Bianc.——MM. Bravais and Martins have 
been for some time engaged in attempts to ascend Mont Blanc, but without succeas, 
After apending the intervening time in collecting a seriea of meteorological and geological 
Obaervations in the Alpine eountry which surrounds the mountain, the sacent was hap- 
plly effected on the 29th ult. The travellers found their tent on the Grand Plateau unin- 
jured, and formed the design of passing a oight each on the summit of the mountain, 
while their companions (M. Lepileur bheing now added tu the number) encamped in the 
tent. But the intense cold defeated this part of their project. The thermometer stood 
at 7 4-10 degrees below zero, in the shade, at a quarter past 2 o'clock in the day, and the 
ascent was most painful, notwithstanding the fineness of the weather. Ata ahort dia- 
tance from the summit they were assailed by a piercing wind, and the cold which it 
brought was so intense, that they describe their sensations on attaining the summit, when 
they had io some measure escaped its severity, aa beiog that of mea who had entered a 
well-warmed saloon. ‘ P “l 

Berwick CastLe.—That venerable and interesting monument of antiquity, 
the ancient Castle of Berwick, is to be levelled with the ground, in order to allow space 
for the terminus of the railway forming between that town and Edinburgh. | 

Ruine Steam Navication.—The Dusseldorf Rhine Steam Navigation Com- 
pany (in correspondence with the General Steam Navigatian Company of London) established 
in 1836, although having already done a great deal towards the improvement of steam navis 
gatioo on the Rhine, not only as regards apeed, but also in comfort and auperior reataura- 
tion on board, appear determined, if possible, to equal the fastest Thamea steamers io 
point of speed. This company have just received from the factory of Measrs, Miller, Ra- 
venhill, and Co., Blackwall, London, a new iron steamer, which haa been named the 
Elberfeld, and she, on account of her extraordinary speed over all the ateamers now on 
the Rhine, has created quite a sensation. A few days ago thia vesael, previous to being 
placed in active service, made an experimental voyage trom Dusseldorf and Cologne to 
Mentz and back, aod to the aatopishment of every one, performed the journey from Co. 
logne to Mentz, against the strong stream, in 13 houra and 20 minutes, and from Mentz 
to Cologne, with the atream, rather under seven hours, iocluaive of atoppages, To form 
a comparison with what the Dusseldorf Company have accomplished, whose veasela are 
all propelled by Engliah engines, it ła necessary to add, that in 1837, previous to their 
formation, it was held an extraordinary feat to proceed by water in two days from Cologne 
to Mentz—namaly, the first day from Cologne to Coblentz in 14 hours, and the second 
day from Coblentz to Mentz in 13 hours, making together 27 houra, pew performed in 
half the time and in one day. k a 

Tue EarL or Rosse’s LeviatHan TELESCore.—sir James South ın a letter 
to the Editor of the ‘ Times’ abserves that itis “with pure delight do I communicate to 
you, and by your permission, through the ‘ Times’ jouraal, to the elvilized world, the fact 
that the leviathan telescope, on which the Earl of Rosse has been toiling in his demesne 
nt Parsons-town now upwards of two years, although not absolutely finished, was on 
Wednesday last directed for the first time, to the sidereal heayans, The letter which I 
have this morniog received from Its noble maker. in his usual unaseuming style, merely 
atatea, that the metal, only jast polished, was of a pretty good figure, and that with a 
power of 500, the nebula known as No. 2 of Messier’s catalogue was even more magnini. 
cent tban the nebula No, 13 of Messier, when seen with his lordship’s telascope of 3 feet 
diameter and 27 feet focus. Cloudy weather prevented him turaing the leviathan on any 
other nebulous object. Thus, then, we bave, thank God, all danger of the metal break- 
ing before it could be polished overcome. Little more, however, will be done toit or with 
it for some weeks, inasmuch ag the noble Earl is oo the eve of quittiug Ireland for Eng. 
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land, to resign at York his post as President of the British Association, and to visit his 
noble relatives at Kilnwick and at Brighton. Thia done, he returns to Ireland; and I 
look forward with intense anxiety to witness its first severe trial, when all its various ap- 
pointmenta shall be completed, in the confidence that those who may then be present will 
aee with it what man has never seen before. The diameter of the large metal is six feat, 
and its focus 54 feet. Yet the immense mass is manageable byone man. Compared with 
it, the working telescopes of Sir William Herschel, which in his hands conferred on as- 
tronomy such inestimable service, and on himself astronomical immortality, were but 
playthings. f 

Tue Surrace or TuE Cirr or Lonpox.—During excavations for the sewers 
in different parts of the city, information has been gained relative to the depth of artificial 
ground above the natnral surface. Tbe following is the very enrious statement relating 
thereto made by Mr. R. Kelsey in evidence before the “ Commissioners for inquiring into 
the state of large towns and populons districts :”—Thickness of made ground at Paul’s 
wharf np to St. Paul’s Churchyard, 9 feet to 12 feet; Watling-street, 1] feet to 12 fect 6 
inches ; Bread. street, 17 feet 6 inchea; Cheapside, the natural earth was not reached— 
the cutting varied from 14 to 23 reet; Gracechurch-street, 14 feet to 18 feet; King Wil- 
Nam-street, 12 feet to 17 feet 6 inches; Princes-street, 10 feet to 33 feet G inches; Moor- 
gate-street, 14 feet 6 inches to 2) feet G inches; Fenchurch-street, 15 feet 6 inches to 17 
feet 10 inches; Bishopsgate Within, 9 feet 6 inches to 16 feet; Fish-street-hill, 5 feet 
6 inches to 18 feet 10 inches; Eastcheap, 12 feet to 15 feet; Redcrossa-street, 7 feet to 
9 feet; Barhican, 10 feet to 13 feet; Cannon-street, 9 feet thronghout; Rosemary-lane, 
8 feet to 12 feet; Water-lane, Fleet-street, 5 feet to 9 feet; Cateaton-street and Lad-lane, 
12 feet to 14 feet 2 inches; streets in Cloth-fair, 4 feet 6 inches to 12 feet Ginches; streets 
in St. Ann’s, Blackfriars, 4 feet to 13 feet 3 inches. The plinth of Temple-bar is buried 
in accumulation. The east end of Newgate-street was lowered about 12 inches when 
the present Post-office was huilt. London-wall has in part been raised above 2 feet within 
the last 25 years. The Pavement and Little Moorfields have been wholly re-arranged 
within the last 10 years. All the improvements from London-bridge to London-wall have 
largely altered the snrfaee of the main line, and of the adjacent streets. The north side 
of what ia termed Holborn-bridge, the north end of Farringdon-street, has heen raised 
abont 2 feet. Such accurrences ss these are distinctly noticeable in aome way, hnt the in- 
sensible alterations are equally great and curious; as, for instance, from levels taken in 
1770 and 1842, it appears that in Bishopsgate-street Without, at Bishopsgate Church- 
yard, the surface has risen 2 feet 2 inches in 72 years, hut at Spital-square only 12 inches 
in the same time. The result of this examination is confirmed by the depths of the sewers 
as originally built and as they now measure. 


Tue Wetraxp Canau.—ln onr last number we gave a bricf statement of 
the unprecedented and rapid increase of the trade of Lake Erie, and the small proportion 
of it as yet secnred for Canada, hy the St. Lawrence. Bunt we have no dowht that the 
efforts now making, by the improvement of aur water communications, to divert this 
commerce into its natural channel, will ere long he crowned with success. The enlarged 
works connecting Lakes Erie and Ontario are in a state of great forwardneas—those on 
the feeder approaching nearly to completion. ‘The steam-boat lock at Broad-creek, built 
hy M‘Calloch, Clark, and Ca., ia now finished, except hanging the gates, and is considered 
one of the hest structures in the province; the piers at Port Maitland, the month of the 
Grand River, are in a forward state, and within one month this important channel will he 
opened—important, inasmuch as it will be an open outlet from Lake Erie, 54 miles west of 
Buffalo, and above the barrier of ice which keeps that port closed for many days, and in 
some years, weeks, in the apring. Owners of vessels, which can now pass through this 
canal, may therefore prepare with confidence for the opening of this navigation early in 
the ensuing year. In addition to the above, there is every prospect that the locks from 
St. Catherine’s to Thorold will be completed on the enlarged seale—150 feet long hy 264 
feet wide—during the present fall. The contractors are making the most strenuous exer- 
tions to effect this object, and unless some unforeseen obstacle occurs, it will he accom- 
plished. The four locks (Nos. 4 to 7) contracted for hy Mr. Barnet, will be bnished this 
month as well as the two adjoining (Nos. 8 and 9) by Boyce, Courtwright, and Co.; 
also one by Mr. Simmerman, and another by Sharp and Quinn; and we hope in another 
month, to announce the certainty of the entire line being completed, so as to insure the 
opening of the whole ronte in the spring.—‘ St. Catherine’s Jaurnal.’ 


EXTRAORDINARY ESCAPE OF an lRON Steamer FROM Damace.—A few 
days since we mentioned the circumstance of the Pacha, Peninsular and Oriental Steam 
Navigation Company’s vessel, having heen taken into dock at Portsmouth to be examined, 
when nothing the matter having heen discovered she was taken ont again and proceeded 
to Southampton, We have since learned the reasan why she was so examined, and as 
the fact of a ship of 700 tans burden falling nine feet without sustaining any material in- 
jury is unparalleled, we give the following particulars :—Last month the Pacha, the only 
iron vessel belonging to the company, of 210 horse power, was hanled up at White’s 
building slip at Cowes, for the purpose of applying ta her bottom a composition prepared 
hy the scientific and talented superintendant of the company, to prevent the accurauls- 
tion of harnacles and seaweed, the successful operation of it on a small scale justifying 
the specniation on a larger. The workmen left the vessel on the slip, under the impres- 
sion that she was perfectly secure; but a short time after they had departed, the vessel 
slipped over on the larboard side, and fell nine feet off the slip, bringing the paddle wheel 
in violent contact with the piles of the slipway, and bending and injuring the onter ring 
and lower paddle arms, which of necessity were obliged to be cut away in urder to free 
the ship and enahle her to be launched again. Next day the gutters were knocked ont, 
the parts injured were straightenad, and a fire having heen lighted in the inside of the 
vessel, an iron plate which bad been hulged in hy the paddle float, in the fall, was brought 
to its proper shape, and patched on the inside. Thevessel was then taken to Portsmouth 
Dockyard, and inspected hy the authorities, but they could discover neither twist nor de- 
fect of any description, the furm ot the vessel heing perfect in every respect. Asa proof 
that no derangement had taken place in the machinery, from the time of admitting the 
water into the dry dock at Portsmouth, to that of her arrival at Southampton Decks, in- 
cluding the getting up the steam, the fires not being lighted until she was out of the basin, 
was only two honras and 25 minutes, the distance steamed 22 miles, Every one who has 
seen her, or heard of the affair, thinks it a most miraculons escape, and that if she had 
heen bnilt of wood, she mnst have been crippled by such an accident. The whole expense 
of repair was under £25. She was huilt hy Todd and Macgregor, of Glasgow.—" Dublin 
Advertiser.” 

New Sreamers.—On Saturday, September 14, the twin steamers, Her Ma- 
jesty and the Royal Consort, intended for the Fleetwood and Ardrossan station, started 
for a trial trip down the Clyde to exhihit their sailing and seagoing qualities. After going 
easily down to Greenock, the ships then commenced a friendly trial of apeed, which was 
kept up until they reached the lighthonse on the Little Cumbrae, and declared by Mr. 
Dennie, the timekeeper, to be at a speed of upwards of 15 miles an hour. These vessels 
are fully 600 tons’ burden, are supplied with engines of 380-horse power, and are similar 
in every respect in model and construction, with the exception that the paddle-floats of 
Her Majesty are solid, while those of the Royal Consort are divided, It was the wish, 
therefore, of the builders, Messrs. Todd and M'Gregor, to test the capabilities of the dif- 
ferent paddles, Mr. Todd acting as chief engineer on hoard the Consort, Mr. M‘Gregor 
filling the same situation on hoard Her Majesty; and the resnit is, that the solid float has 
heen found, in point of speed, to he superior to the divided one. 1t is scarcely possible 
to deacribe the interest and excitement attaching to the race hetween these two beautiful 
steam vessels; for nearly three miles they were as near as may be ‘neck and neck :” but 

Her Majesty, with the solid floats, gradually shot a-head. The weather waa wild and 
Hoisterous, and admirably fitted to test the capabilities of the boats as sea-gning steamers. 
They are each supplied with tubular boilers, direct self-acting engines, and fitted up with 
five compartments; and at the time of the highest speed we are informed by the engineers 
tbat the pressure on the hoiler was not more than aix pounds ta the square inch. Several 
of the shareholdera, with their wives and families, were on hoard the ships, and notwith- 
atinding the perils of the “dark and stormy water,” there was much, hilarity and enjoy- 
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ment. At 4 o'clock, Captain Wilson, late R.N., took the chair in Her Majesty, and Mr. 
Smith, the manager of the Fleetwood station, officiated aa croupier. Several good 
speechea were delivered, and amongst many statements in favonr of the iron bosts, Mr. 
M’Gregor ststed that they were cheaply constructed, would not burn, would not take dry 
rot, and while they were built in compartments would not sink. An agreeable party alao 
dined, under the presidency of Captain Ewing, in the Royal Consort. We look upon the 
construction of these hoats as adding another triumph to the ship-bnilding capabilities of 
the Clyde.—' Glasgow Hernid.’ 

New Motive Powrer.—M. Selligues, who some short time since reported 
to the “ Academi des Sciences” a discovery of a motive power which he then thonght 
would he a substitute for steam, and which consists of combining atmospheric air with 
hydrogen gas, hy which an explosion is produced when ignited, has, at a recent meetin g 
of the Academy, made another communication, from which it now appears that the de- 
tonating power ceases under pressure, This phenomenon hss proved an obstacle to the 
experiments of M. Selligues before the Committee appointed hy the Academy, Notwith- 
standing the difficnities which have interposed themselves, M. Arago has convinced him -~ 
self of the importance of the discovery, and has regorted to the Academy that with so 
small a quantity as 3 to 5 litres (6 to 10 pints) of hydrogen gas, mixed with atmospheric 
air, a weight of 1000 kilogrammes (= 2205 1b.) was rapidly raised to the height of 3 ft. 


LIST OF NEW PATENTS. 


GRANTED tN ENGLAND FROM AUGUST 29, TO SEPTEMBER 19, 1844, 


Six Months allowed for Enrolment, unless otherwise expressed, 


James Pillans Wilson, of Belmont, Vauxhall, gentleman, for ‘* Improvements in treat- 
ing fatty and oily matters, and in the manufacture of candles.”—Sealed August 29. 

William Brunton, jun., of Poole, near Truro, civil engineer, for ‘‘Improvementsio the 
mannfacture of shovels for mining purposes.”’—Angust 29. 

Francois Stanislas de Sussex, of Bethnal-green, chemist, and Alexander Robertson 
Arrott, of Tarrington-square, chemist, for “ Improvements in tbe recovery of manganese 
used in making bleaching powder.’’—August 29, 

Mark Freeman, of Sutton-common, for ‘‘ Improvements in apparatua called ever-point- 
ed pencils.”—Angust 29, 

Moses Poole, of the Patent-office, London, gentleman, for ‘‘ Improvements in pumpa.” 
(A communicatian.)—Angust 29. 

James Smith, of Queen-squzre, London, civil engineer, and William Gairdner Jolly, of 
Endrick Bank, Scotland, for * certain Improvements in the form of tiles for draining, in 
implements for manufacturing thereof, and in the modes of manufacture.”—Angust 29, 

Frank Fielder, of Old-street, St. Luke’s, for *‘certain Improvements in wire-work for 
the manufacture of paper and the application thereof to such purposes.” (A communi- 
cation).—August 29. 

Willism Newton, of Chancery-lane, civil engineer, for ‘‘ Improvements in the means 
or apparatus for preventing shocks or accidents on railways, or in lessening the dangerous 
effects arising therefrom.” (A communication.)—Augnst 29. 

Pryce Buckley Williains, of Liegodig, North Wales, for ** certain Improvements io the 
manufacture of artificial stone.” —Angust 29. 

Jean Albert Palmaert, of Brussels, in the kingdom of Belgium, colonel of staff, for 
“Improvements in the means of economizing and applying heat obtained from known 
processes.” (A communication,)—August 29. 

Hipolyte Anguste Richard, of Skinner’s. place, Sise-lane, gentleman, for ‘A certain 
improved apparatus for heating and lighting.”—September 5. 

Robert William Sieviere, of Henrietta-street, Cavendish-square, gentleman, for * cer- 
tain Improvements in looms for weaving, and in the mode or method of producing plain 
or figured goods or fabrics.”’—Septemher 5. 

James Pillans Wilson, of Belmont, Vauxhall, gentlemsn, for *‘ Improvements in treat- 
ing fatty and oily matters, and in the manufacture of candles.” —Septemher 9. 

George Bucknall Picken, of Crosby-row, Wandsworth, linendraper, for ‘* Improvements 
in umbrellas and parasols.””—September 12. 

Martin Cawood, of Leeds, iron-founder, and William Pritchard. the elder, of Burley, 
near Leeds, for ‘‘ Improvements in power looms.”’—September 12, 

John Charter, of London, civil engineer, and George Lodge, of Leeds, engineer, for 
t Improvements in furnaces, fire-bars, hot-air generators, and fines.””—September 12. 

Alfred Simpson, of Farnham-place, Gravel-line, Southwark, hat manufacturer, for “ Im- 
provements in the maonfacture of hats.”’—Septemher 12. 


Charles Wearg Clark, of Westbourne-grove, Paddington, surveyor, and James Reed, of 
Hamworthy, Dorsetshire, brick and tile maker, for ** Improvements in the manufacture 
of bricks and tiles for chimneys and fines and for other uses.”’—Septemher 12, 


James Power, of Threadneedle-street, London, merchant, for * Improvements in the 
mannfacture of candles and soap, and in treating a certain vegetable matter for such 
manufactures and for other uses.””— September 12. 

William Newton, of Chancery-lane, civil engineer, for “* certain Improvements in treat- 
ing and preparing oil or fatty matters”? (A communication.)—September 12. 

James Vibart, of Chilliswood House, near Taunton, Somerset, lieutenant in the royal 
navy, for "certain Improvements in the means of obtaining and applying power for work- 
ing or driving thrashing machines, mills, chaff-cutters, and other machines or appara- 
tus.’’—September 12, 

Henry Cooper, of Royton, Lancaster, cotton-mannfacturer, for ‘‘certein Improvements 
in machinery or apparatus to be used for doubling cotton, worsted, and other fbrons ma- 
terials.” —September 12. 

Elias Robison Handcoek, of Rathmoyle House, ireland, for ** certain Improvements in 
mechanism applicable to a methot of propelling vessels on the water.””—September 12. 

Webster Flockton, of the Spa-road, Bermondsey, turpentine distilier, for “ certain Im- 
provements in machinery or apparatus for sweeping or cleansing streets, roads, or ways.” 
—September 12. 

Robert Ferguson and John Clsrk, of Glasgow, Lanark, for “ Improvements in printing 
and calendering.—September l4. 

Christopher Vanx, of Frederick-street, Gray’s-inn road, gentleman, for “ improve- 
ments in apparatus for bathing.”’—September 19. 

William Birkmyre, of Mill Brook, chemist, for ‘‘ certain improvements in the mannfac- 
ture of potash and soda, aluma, sulphuric acid, and sulphate of soda.”’—September 19, 

James Francis Pinel, of Skinner’s-place, Sise-Isne, chemist, for ‘‘ certain Improvements 
in the modes of treating farinaceous substances.” —September 19. 

Michael Fitch, of Chelmsford, gentleman, for “an Improved substance for preventing 
decompasition in provisions, and for the method of mannfacturing the same ; and of con- 
densing and applying a certain gas or fume to certain perishable articles.”— September 19. 

Antoine Vieyres, of Pall-mall, watchmaker, for ‘‘ Improvements in the manufacture of 
ent nails.”—September 19, 

Wiliam Newton, of Chancery-lane, civil engineer, for * Improvements in machinery to 
be employed in the manufacturing of nails, rivets, screws, and pins.”"— A communica- 
tion.—September 19, 
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CANDIDUS’S NOTE-BOOK. 
FASCICULUS LIX. 


“ I must have literty 
Withal, as large a charter as the winds, 
To blow on whom I please,” 


— 


I. According to the description given of it, the Durham Testimonial 
appears to he as arrant a piece of “ nonsense architecture” as can well 
be imagined,—at once a professed copy of a Grecian Doric temple in 
some respects, and in another utterly unlike any temple or any other 
building ancient or modern, except a “ parish pound” for stray cattle. 
We are told that the edifice is hypethral: but—to make use of a 
more apt than elegant proverb, “ fine words butter no parsnips :” any 
structure from which the roof had been blown off, or had fallen, might 
with equal propriety be so denominated. An “ hy poethral”” temple 
does not mean one withont any roof at all, or appearance of it, but 
only that peculiar kind of temple in which the cella was left partly 
uncovered, after the manner of an inner cortile with colonnades along 
its sides, with a smaller order forming galleries over them, rising up 
to the slope of the roof. Consequently the Durham Testimonial—or 
as it might more properly be called, the Durham “ Folly,” does not at 
all answer to the description implied by the epithet “Aypethral” since 
it has neither cellu nor roof of any kind whatever. Nevertheless, as 
if to render absurdity still more absurd, and inconsistency all the more 
glaring, this roofless edifice is to have a “ magnificent pediment” at 
each end! For their magnificence, however, those superfluous fea- 
tures, it seems, will be nowise indebted to sculpture, although that would 
serve as sume apology for the introduction of them, if any thing could 
possibly excuse such gross and palpable violation of meaning and com- 
mon-sense. In fact the design does not provide for any sculpture at 
all—not even for a statue or any thing else to express the purpose of 
the “ Testimonial,” and point out the individual whom it is intended 
to commemorate. On the contrary, we are told that “nothing in the 
shape of ornament or meretricious decoration will be introduced ;” and 
so far, it may be presumed, this classical structure will manifest a very 
great improvement upon such a meretriciously tricked out building as 
was the Parthenon with all its lavish parade and pomp of sculpture. 
This is refining upon Athenian taste, with a vengeance! Still, it may 
be thought that what is so undisguisediy a mere slum as a building, 
without even the appearance of answering any purpose whatever as 
such, stands in need of more than an ordinary degree of embellishment 
in order to reconcile us in some degree to the utter want of utility, 
or even the mere semblance of it. A monumental column at least ex- 
presses its intention, without any deception, whereas here, on the 
hnilding being approached, it will show itself to be a mere sham—all 
outside show,—a mere platform quite open to the sky, yet edged 
round by useless columns Supporting nothing but their own entabla- 
tures. It is consolatory however to learn that these last will be turned 
tu some account, as they are to form “promenades,” whence, after 
having first crept up and squeezed through a staircase, within one of 
the columns, (which are not more than five feet in their upper diame- 
ter), visitors may enjoy “a panorama of the surrounding country,” — 
that is, standing ona narrow ledge not more than between tour and 
five feet wide, with tbe blocking courses as parapets to it, so that they 
will have to promenade somewhat after the fashion of crows in a gut- 
ter! Well, at any rate that will be a novel idea; only the prospect of 
having to descend the awfully narrow corkscrew in one of the columns, 
must be anything but a pleasant one. Surely the architect might have 
exerted the powers of contrivance a little more rationally,—in fact so 
as by providing a commodious platform or terrace on the top of the 
building, and an equally commodious ascent up to it, he might at the 
sane lime have kept up the character of a peristylar temple, whose 
colonnades form an external sheltered ambulatory around the enclosed 
sanctuary or cella. That this might very easily have been accom- 
plished is evident from the plan: there are in all eighteen columns so 
disposed that the structure is tetrastyle at each end, and heptastyle 
in its flank elevations, in other words, these last consist of six, and the 
ends of three intercolumns each. This of course leaves only the space 
of one intercolumn and two columns for any interior chamber or cella 
(unless indeed the plan were altered to a pseudo-peristyle) ; yet al- 
though it would be hardly sufficient—of much too narrow proportions 
for any sort of sepulchral chamber or mausoleum containing a statue 
of the nobleman to whem the structure is dedicated, it would, accord- 
ing to the dimensions stated afford a clear breadth within, of about 
eighteen feet, by somewhat more than sixty feet in length, conse- 
quently enough for a staircase of convenient width, consisting of two 
or more flights forward in one direction, and then returning again 
similarly in the other. This being done there would have been a suf- 
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ficiently spacious terrace on the top of the building, extending over 
the colonnades, or all that part of the plan not occupied by the stair- 
case. Another advantage would have been that had such an idea been 
adopted, the external walls of the cella (staircase) might have been 
rendered significant and historic, by being sculptured with a series of 
reliefsand inscriptions, illustrating the deeds and merits of the individual 
to whom this classie “monument” is professedly raised. At present 
the only satisfaction to be derived from it is that the exquisite ab- 
surdity of the design will Operate as a powerful warning in fature, It 
is a pity the public have not been informed who are the wiseacres to 
whose judgement and taste they are indebted for the selection of such 
a precious piece of maudlin and make-believe classicality—of what 
may fairly be called classicality run mad. 

IL Should Welby Pugin ever favour us witha Supplement to his 
Contrasts, he will uo doubt bring forward as one most egregious iv- 
stance of architectural bathos the unlucky structure commented upon 
in the preceding paragraph. He might also hold up for reprehension 
a good many Pecksnéff specimens of Gothic and Tudor of very recent 
date—certainly more recent than would be imagined, for some of them 
seem to be almost twin-brothers to Strawberry Hill, or else to the 
front of Guildhall. To say the truth, the Gothic style has not thriven 
in the metropolis; rather quite the reverse, for even the least ex- 
ceptionable examples of it scarcely surpass a kind of respectable mee 
diocrity, while the rest fall very far short even of that. Will it heres 
after be believed that the range of * Gothic” building in the Inner 
Temple, facing the Garden, was erected in the very same age with 
the “Palace of Westminster,’ and not more than a score of years 
earlier ?—or that the City of London School takes precedence in point 
of date by little more than a single lustrum, of the new Hall and 
Library of Lincoln’s Inn? Those two unhappy Gothic abortions, the 
church in Little Queen Street, Holborn; and that in Berwick Street, 
Soho—the latter with an “area” and kitchen windows—are paltry in 
the extreme—not better than some of the wicked caricatures in Pu- 
gin’s book, or than some of those suburban abominations in brick and 
compo ycleped “Gothic Chapels.” Nor is it ouly when the Gothic 
style is affected for them, but nearly all the ecclesiastical structures 
which have been erected of late years either in or about the metropo- 
lis have been singularly unhappy—most meagre, tame, dull, poverty- 
stricken things, devoid of design or character—buildings naked even 
to meanness, converted into sod-disant Greek, by having four or six 
columns stuck up in front, as if in open violation of all consistency, 
and the must obvious principles of good taste. Although not abso- 
lutely the very worst of their elass, such buildings as the Church in 
Wyndham Place, and St. John’s in the Waterloo Road, are barbarous 
monstrosities; and yet for the first of them we are indebted to the 
great classical architect of the age—he who copies Greek columns 
with the nicety of a Chinese artist, but violates the principles and 
spirit of Greek architecture by wholesale. The portico of St. Pancras 
Chureh—an avowed copy indeed—forms a mast sttiking exception to 
the generality of modern churches in that style, but then the adinira- 
tion excited by the columns and doors abates wonderfully if we raise 
our eyes at all higher than the architrave of the entablature, for then 
the spell is broken, all above that member looking bare and unfinished, 
and in most dissonant opposition to the florid richness of the capitals, 
no proportion whatever being regarded as to the due distribution of 
decoration. 

iti. In addition to other difficulties that beset the question of Fresco» 
painting, one of no small magnitude now presents itself as regards tlie 
choice of subjects. it certainly will be a puzzling matter to select 
such as shall be in every respect well adapted for pictorial represent- 
ation in that style of art, and at the same time of snch historical im- 
portance as to express the most momentous points in our national 
annals. Neither is that all, since it will probably be made a séne-qua- 
non—that all subjects shall be avoided which are likely to give nm- 
brage to the prejudices, whether political or religions, of uny one sect 
or party. Pleasant steering it will be, truly, between the Seylla and 
Charybdis of opposed opinions! The individual who to please one 
party, must be drawn asa patriot, will by another be regarded as a 
traitor; and he in whom some will behold only a faithless tyrant, must 
to satisfy others be delineated almust as a saint and martyr, How are 
the antithetical reigns of those twu royal viragos Mary and Elizabeth 
to be adumbrated on the walls of the Palace of Westminster; or must 
they be given up as impracticable, and as an equivalent for the latter 
of them, must we be content with the old scene of Sir Walter Raleigh 
damaging his cloak in order to repair his fortune ?—a very loyal and 
safe subject, but also one fitter for an engraving in an annual, than for 
a fresco inasenate-house. Is the expulsion of the Stuarts to be passed 
over as dangerous matter for the pencil ‘—mus¢ nnt the * glorious Re- 
volution” be commemorated—ur the passing of the Reform Bill; and 
if they are, how and in what manner are those events to be expressed ? 
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—poctically, in the enigmatical language of allegory, or in the plain 
prose and vulgar tongue of matter-of-fact reality ?—Lord Mahou seems 
to entertain some remarkably curious notions in regard to what would 
be suitable subjects for the occasion. Among others which he recom- 
mends are “ Quecn Margaret of Anjou encountering the Robber inthe 
forest; Apne Boleyn in Acr bridal array! Lady Jane Grey at her 
youthful studies; (as a pendant there might be Prince of Wales pon- 
dering over his primer ;) Queen Mary receiving the news of the Bat- 
tle of the Boyne, the battle itself perhaps being, in order to prevent 
mistake, represented on the hangings of the room. Truly, a goodly 
selection of subjects—all of them exceedingly dignified and of para- 
mount national interest and importance! Admirable mode of illus- 
trating the history of our constitution and the annals of the British 
people! The gallant viscount might as well have recommended that 
“Old Bess,’ and the other waxwork figures in the abbey, should be 
stuck up in Mr. Barry’s building. Unless the painters can get better 
advisers, or get rid of advisers altogether, matters are likely to be 
confoundedly messed. 

IV. Although there is jnst now almost a mania for ornamental de- 
sign intended for almost every conceivable purpose, no one, it seems, 
has been able to produce any ideas that would help to extend the com- 
paratively narrow limits of architectural ornament and decoration. 
Nay, to abstain from any attempt of the kind, in regard to what is 
termed an Order, is considered a positive merit, and so very great a 
one as to make amends for all other faults and deficiencies. No mat- 
ter how much at variance every other part of a design may be with 
the intention and character of the order adopted for the occasion, so 
long as the columns and their entablature are instrict conformity with 
gome established specimen, they at least are sale from critiscism, and 
entitled to be recognised as classical, whereas any pro re nata modifica- 
tion of such members, any deviation from literal and mechanical copy- 
ing, as far as they are concerned, is condemned at once ; therefore the 
practice of those from whom we derive such types—converted by us 
into stercotypes—-ought in consistency to be condemued likewise, since 
the ancients, both Greeks and Romans, never repeated their orders 
literally, but almost every example is marked by some individual pe- 
culiarity, slight as it may be, and many examples of the same order 
are of decidedly different character, although all retain the same 
general indicial marks. The Ionic, for instance, ranges from almost 
Doric severity to Corinthian luxuriance. But we have thought pro- 
per to reject for ourselves all such artistic liberty. ‘To compose from 
the study of ancient examples something that should resemble no sin- 

le one of them, and yet be true to the genuine type, its spirit, its 
capability, its latent and undeveloped suggestiveness, is on no account 
to be thought of. It quite revolts all those old-womanly prejudices 
which cause architectural design to stick fast. It would be attempt- 
ing what we are told cannot by any possibility be accomplished, or if 
it could, must not even be so much as thought of. 

V. It happens not a little curiously that after exclaiming so lustily 
against architectural amateurs and non-professional writers, more es- 
pecially clerical and collegiate ones, Joseph Gwilt has now actually 
joined the “British Archzological Association” —virtuosi who have 
very little sympathy with him and his architectural orthodoxy, but 
would freely give up the writings of both Vitruvius and Palladio, 
doubtless of Gwilt himself too, in exchange for some quaint and, per- 
haps, unintelligible, certainly now useless, terms from ‘ popular me- 
dieval writers’ —zopular here meaning writers whom only the most 
courageous bibliomaniacs and venerators of black letter would dare to 
encounter. Laudable as may be, in themselves, the professed objects 
of the “Association,” there is far more of bustling, fussy parade in 
their proceedings than is consistent with gocd taste; so much of it, 
indeed, that to the uninitiated there must seem to be a good deal of 
quackery and charlatanery in them. They seem to direct their atten- 
tion chiefly to all the little knicknackeries and odds and ends of anti- 
quarianism—those nuge dificiles which are only so much lumber in 
the way of study, at least of architectural study. It certainly dues not 
say much for the profit derived to this latter from the imicrological 
inquiries of antiquaries, that notwithstanding so much has lately been 
written upon church architecture, and so many structures of the kind 
have been described, the merits or defects of the respective examples 
are hardly ever discussed, or even adverted to, in an intelligent and 
instructive manner, but merely a dry, plodding, tedious and drawling 
account is given, interlarded with laboriously raked-up stuff, of no 
other use whatever than to stow away io a head that would otherwise 
be empty. As to the Association’s whim of holding a sort af annual 
ambulatory Bartholamew Fair, it is no doubt very “ innocent’’—exceed- 

ingly énnocent indeed! probably its greatest recommendation of all, 
in the opinion of those who think anfieking—jaunting about and jun- 
keting in troops, the best part of antiquarianism, more especially as 
such doings, and the names of those who “assist” at them, are re- 
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ported, or we sbould say “chronicled,” with a microscopic fidelity 


| that magnifies them, and those concerned in them, into apparently 


gigantic dimensions. Hence even Ainsworth’s Magazine has gone 
quite out of its usual track, and devoted several of its valuable pages 
to what its readers must consider excessively dull—a very stupid sort 
of Canterbury tale—viz., a long-winded aceount of the late proceed- 
ings at Canterbury, Harrison Ainsworth having been the leading lite- 
rary notability present—the one, we presume, by whom “severe” 
history was represented, in like manner as were we told “severe ar- 
chitecture” was by Charles Barry and Jobn Britton—what an associa- 
tion that! Poor Gwilt, however, seems to have represented just 
nothing, for he is treated as a mere cypher. 


EPISTLE TO CHARLES DICKENS. 


Now that you have concluded your Chuzzlewit or Chuzzlewitty 
history, greatly to the satisfaction, it would seem, of your readers and 
critics—a sort of double-meaning phrase,—and greatly to your own 
regret, and having done so, have thought lit to dedicate to a lady 
what in some of its chapters cannot be considered particularly lady- 
like reading ;—now that you have done this I say, allow me to enact 
the part of slave behind you in your triumphal car, and to whisper in 
your car that you are not altogether what the acclamations of the 
multitude would proclaim you. To decline such distinction, as not 
sufficiently worthy of it, would in you look far more like conscious 
misgiving, or even cowardice, than unatfected modesty. If you can- 
not now bear to hear a little wholesome, though unpalatable truth, 
who can? You are not in the position of one who is struggling to 
obtain a footing in public favour, and whom a blow from ungentle 
criticism might perhaps lay prostrate at once. On the contrary, you 
stand loftily; see that you also stand firmly. In your case the press 
has been sa prodigal of applause, and so unanimous in its opinions, 
that your reviewers seem to bave taken their cue from, and said DITTO 
to each other. ‘Their praise has been pushed to flattery —even to 
adulation. Yet it would perhaps have been better for you had a little 
sober criticism been mingled along with it, since that might both have 
helped to keep the praise from evaporating like so much sheer puff, 
and have stimulated you to prove yourselt more deserving of it, by 
merely doing justice to your own talent, and bestowing more care on 
your productions. At present, vou evidently do uot blot, neither do 
you file—at least not Angiicé, being rather addicted to filer a good 
deal of whimsical, and merely whimsical stuff, Very possibly, this 
may be excellent policy enough if your ambition limits itself to pre- 
sent popularity: in that case it has been as successful as it can be, 
since you are already placed by acclamation on the pedestal of popu- 
larity, as the popular writer par excellence of the day. Though it may 
be quite unintentional, the last expression carries with it something 
of wholesome and corrective warning : “of the day,” is well put in. 

Modern literary history affords not a few striking instances of ex- 
traordinary vogue of popularity which have lasted for “the day” and 
no longer. Not to posterity alane, but even to the next generation have 
names become unknown which were once familiar to all; and such 
very sudden falling-off of public favour has generally been in those 
cases where it was as suddenly bestowed all at once without any sort 
of reserve or discretion, ‘Towards a declared favourite, the public is 
apt to show itself a very passionate and ardent lover, but also a very 
inconstant one. So long as the honeymoon of love lasts the object of 
admiration is all perfection; that over, indifference succeeds to rap- 
ture—may be, not only indifference but disgust. 

The very craving for novelty, which has so great a share in elevat- 
ing into notoriety the writer who has struck out into a new path, 
becomes after a while a circumstance against him. What was at first 
admired in him as freshness of manner, if not positive originality, 
comes to be looked upon as mere mannerism, if the repetition of it be 
not attended by progressive improvement. Defects that either passed 
undetected, or else were indulgently excused so long as the charm of 
novelty lasted, or allowance might fairly he made tor ipexperience, 
begin to strike more and more. But to cut short all this random and 
impertinent prosing, what I have really to say is, that in your last pro- 
duction, you bave played your cards very clumsily. 

After bringing forward at the outset what promised to be a de- 
cidedly new character, as belonging to a profession which has never 
yet been brought forward either in the drama or the novel, you suf- 
fered it to dwindle to a mere appellation, thereby showiog either that 
you had no aim at all in pushing forward such nominal character 
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among the actors in your piece, or else found upon trying to do it that 
you could make nothing whatever of Pecksuiff in his capacity of archi- 
tect. To “label” him, therefore, so pointedly as a member of that 
particular profession, when he might Just as well have been of any 
other, or of none—for there is not a single professional trait in the 
portraitnre,—looks not much unlike pitching upon that profession for 
no other purpose than that of identifying with it a most thorough- 
paced scoundrel and most clumsy hypocrite. It is true “Pecksniff” 
has become both a name and an epithet of reproach, and is new fre- 
quently used as synonymous with whatever is imbecile, contemptible 
and absurd in architecture, but certainly not in consequence of the 
clever and striking manner in which you have shown up the foibles 
peculiarly characteristic of its followers, and the artifices and charla- 
tanery practised by those who disgrace it. In Pecksniff, you sink the 
architect entirely, notwithstanding that as such he was quite a new 
character, which might have been drawn out and coloured up very 
effectively. That you should have left it a mere blank is the more sur- 
prising, because you have touched and wrought up, con amore, the not 
always particularly delicate professionalisms of Sairey Gamp—for- 
getting, perhaps, at the time your Dedicatee. h 

Most assuredly you showed no great tact in taking np—as it now 
seems, quite umecessarily—what afforded a very fair opportunity for 
the exercise of much wholesome satire and correction, because, by 
not so availing yourself of it, you have let it be seen that you at- 
tempted what was so wholly beyond your power to execute that you 
felt compelled to abandon the idea almost as soon as it was formed, 
and to shirk the matter altogether, trusting that no one would call you 
to account for a breach of literary promise. Either such is the real 
state of the case, or else you must have omitted—mislaid and for- 
gotten sundry pleasant and instructive, if not exactly edifying, epi- 
sodes and scenes illustrative of Mr. Pecksniff’s professional career and 
practice, his opinions on art, or what might pass for such, included. 
Yes, there must be several chapters belonging to the history of that 
worthy which you have either wilfully or carelessly put upon the same 
shelf with the lost comedies of Menander and the lost decades of 
Livy; and in exchange for them, or even one of them, gladly would 
we give up all the rest of your book, since they would have been most 
yaluable and serviceable in the way of enlightening the public as to 
certain mysteries and arcana which it has not yet had an opportunity 
of peeping into. You, who show yourself so eagerly disposed to 
scourge and pillory humbug and quackery of all kind, no doubt set out 
with the intention of giving us a full length delineation of the Quack 
Architectural, and provided yourself with materials accordingly. 
Rummage your desk again, and you will perhaps be able to find the 
notes and illustrations which you had collected for the purpose, nay 
the rongh draughts of some of the chapters wherein you intended to 
exhibit Pecksniff in his character of architect, and in so doing to dis- 
close to the uninitiated certain professional doings more curious and 
ingenious than altogether praiseworthy. Therefore that so much 
which would have been perfectly new, and which you would have 
coloured up so piquantly, should ‘have been accidentally omitted, is 
supremely tantalizing. Had you but lifted ever so little the myste- 
rious curtain which now hangs over Pecksniff the professional man, 
you would doubtless have explained how he contrived to seem to in- 
struct the pupils with whom he received such nansually high pre- 
miums. Highly amusing would it have been to see Peck—himself 
an ignoramus of the first magnitude—peacock himself before those 
raw recruits, bamboozling aad mystifying them at the ontset by what 
were to them deep cabalistic terms and expressions, delivered in the 
tone of an oracle, and freely interlarded with exclamations hinting at 
the transcendental virtue and efficacy of “Proportions,” with an occa- 
sional flourish about “the age of Pericles,” leaving them to wonder 
what how the old Mr. Pericles was could have to do with the matter. 

Tam persuaded that had you not bestowed so much of your af- 
fection upon Mother Gamp, or else, if that was not to be thought of, 
had extended your canvas accordingly, you would have drawn out the 
professionalism of Pecksniff capitally. “You would have fully revealed 
many notable arcana,—would have shown—what so far froin compre 
heading, the world does not seem to be aware of—how very possible 
it is for the emptiest pretender to art or what should be art, to pass 
for so very much more than he is, and to impose upon us his own 
base Brummagem for sterling coin, Yon wonid have exposed some 
of those artifices by which such persons make up—to themselves at 
least—for their incapacity in art, and by dint of which, their ugliness 
being veiled by the name of business-like shrewdness, they contrive 
to maintain a “ respectable” position; nay, if they are befriended by 
particular good luck, or what is nearly the same, by particular interest, 
nay attain to eminence in their profession. That done, they may defy 
public opinion, or rather, can lead it by the nose wherever they list,— 
even to the admiration of their own imbecillity and blunders, In- 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


credible as it may seem, the commission of one blunder or abortion in 
architecture secures for the “eminent man”? the opportunity of dis- 
playing his peculiar talent in another, viz—the talent for flinging 
away, not indeed from himself, but so far as art is concerned, every 
Opportunity he gets hold of, while perhaps real talent watches in vain 
for some tolerably adequate opportunity of showing what it conld ac- 
complish under more favourable circumstances. Spell-bound or over~ 
awed by an “eminent” name, the public receive successive failures 
as successive triumphs ; and so long as the many appland, the growlings 
of the few are not heard, or if heard and listened to at all, not until 
after mischief irreparable las been committed, That there are very 
many instances of the kind I do not say, because the occasions them- 
selves are limited, as buildings of the Buckingham Palace genus are 
not erected every day ; but in proportion to the opportunities afforded 
sucli instances are lamentably humerous :—e?reumspice! ‘There are 
Pecksniffs in all grades of the professions I don’t incan persens who 
like your hero make a trade of religions hypocrisy, and bandy about 
the slang of sentimental cant after the most maudlin fashion, but those 
who possess about the same quantum of talent, and of either intelli- 
gence of, or fecling for art; and some of whom might not unjustly be 
described as no better than hypocrites and impostors in it. 

In order to work out all this suitably, you must of course have in- 
troduced other characters and incidents into your piece, Why then 
didn’t you? You might have exercised your vis comica upon them 
quite as wholesomely, and some degrees less preposterously than you 
have done in those American ones, where it pleased you to represent 
Mrs. Hominy and Co. giving vent to a flow of balderdash uiterly unin- 
telligible. You might even have rendered a real service both to the 
public and the profession, had you let us seen a little of the curious 
machinery and its workings, employed for Competitions, and by what 
sort of legerdemain tricks behind the curtain are made to show as fair 
and honourable dealing, at least escape without more than presumptive 
detection. On some occasion of the kind you might have let us see 
Pecksniff put over the heads of other people in the most barefaced 
manner,—in fact, suffered to walk quietly into a snug job, while the 
duped retire with the solitary satisfaction of getting their pains for 
their trouble, and the committee come off with the credit of having 
manifested their anxiety to obtain as excellent a design as possible, 
by liberally inviting all to an open competition, and as liberally allow- 
ing perhaps, ten days for studying the subject and preparing drawings. 
Here you could hardly have coloured up too highly: likelier far is it 
that the most forcible touches would have fallen short of the truth. 

Fair opportunity, again, there was for having a hit at that strange 
hobbyhorsical architectural mysticism which has come up of late under 
the denomioation of Ecclesiology, by making Pecksniff affect to be an 
adept in its arcana, and descant with «# unction? on the recondite 
meanings and enigmatical fancies in vogue among the church-builders 
of olden times, and which some would now fain make us believe con- 
stitute by far the most important part of design in such edifices, — 
that without which, all beauty of style or immediate design is un- 
availing: comfortable doctrine for the Pecksnifls, who can thus make 
up for the heterodoxy of their taste, by the strait-laced orthodoxy of 
their “principles.” 

I might continue to point a very great deal more of which you have 
deprived us; but I forbear, choosing in turn to deprive you of somé 
valuable hints. Nevertheless I don’t mean to let you off yet, having 
a word or two to say touching your Tom Pinch. Why Man! you 
have positively made him an asant Tom Noodle! Upon him you 
have been particularly hard, by making him particularly soft. A fine 
specimen truly, be of one who follows a liberal art! Had he him- 
self possessed the slightest feeling for architecture,—had he not been 
a mere cled, worthy only to be a patient drudge, he must at any rate 
have detected the ‘utter shallowness and ineapacity af such a fellow 
as Pecksniff, however he might have been duped by his hypocritical 
flummery. You have not given your Tom Pinch a single “ pinch” of 
the stuff which an architect should be made oll. You make him go 
to Salisbury, and for what ?2—not to gaze with raptured and exploring 
eye on the noble fabric which is the pride of that city, not ta seize 
the precious opportunity of indulging any love of art by studying that 
edifice, but to while away his time in staring at shop-windows, and 
market-carts! { fling him off from all sympathy, after such a trait in 
his character. Even allowing that to have been a oversigbt,—that 
you either forgot that Tom was at Salisbury, or that Salisbury had a 
cathedral; you might at least have redeemed it on some other occa- 
sion. But no, in ne one instance have you bestowed on Tom a single 
touch of the character that marks the architect. When you bring 
him up to London, he has neither eyes nor feelmgs for any thing re- 
lating to his own profession: he has no soul at all to be moved that 
way, or else moved it must have been at meeting with so many things 
calculated to awaken the liveliest recollections of his former oceupa- 
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tion in the Pechsuiffiun school of design. You make him familiar with 
furnival’s Inn and—oli! } could have forgiven vou all the rest had 
von but let him burst into a food of tears on first beholding the ultra- 
Pecksniffian taste displayed in the portico within the eourt. But you 
did not! and so Į have now done both with Tom Pinch and with you; 
merely adding for finis that you flung away the best trump card you 
held in your hand, and that if you popped off your P P’s with the in- 
tention of hitting the true professional character of architeet,—both 
the worthy and the unworthy, you have for once decidedly missed 
your aim. 
CANDIDUS. 


ROYAL ACADEMY. 
No. Pl. 


The power of evil in the Academy “has increased, is increasing, 
and ought to be diminished.” Tt is an obstruction to the greatest 
plans for the advance of the arts, and a dead weight on every noble 
aspiration of the student, the people, the sovereign, and the nobility. 

Let the genins of any man be what it might, let him be ready to 
sacrifice his life forthe advance of the High Art of the Nation, let him 
be ready to lay bis head on the block for the freedom of the artists, 
what has been the eternal clog on his effurts, the enenmbraace on his 
shoniders, the obstruction to be removed, or the eurse to be avoided ? 
The Royal Aeademy of England. Tell me a scheme to improve the 
people they have not opposed, a plan to enlighten the nobility they 
have not bafiled, a school to advance the meehanie they have not 
blasted, or a principle to raise the art they have not withered, by their 
diplomacy, their senrrility, their sareasm, their selfish, silent, heartless, 
practised invisible diplomacy. I defy the reader toreply. The same 
cautions, wary sneers, the same heartless affeetation of doubting 
the publie feeling, the same ridicule of every attempt to im- 
prove it, the same pig-headed, dull obstinacy to persevere in the 
beaten path of 70 years ago, the same insolence of avaricious grasp- 
ing at all the unjust advantages their position aflurds; in short, what 
was the character of the Academy 70 years since, is the eharaeter now; 
and ever will be, viz. a malignant determination to keep theiselves up, 
and the artists down, as long as the sovereign, the nobility, the house, 
the artists, and the people, are weak enough to tet them. 

Whilst their emoluments are undiminished, their honours unim- 
paired, and their power the same as ever, they laugh at the people, 
and ehuckle at the helpless condition of the profession, and inwardly 
swell at their irresponsibility. 

Here is an institution, under the sanction of a constitutional sove- 
reign, without. a constitution, and which, as a pure despotism, is suf- 
fered to exist, and defy the authorities of « country, the sovereign of 
whieh would be dethroned at the mere attempt. Suchis the anomaly 
the Academy presents in England—free, “Habeas Corpus,” “ Bill of 
Rights,” England. How long is this absurdity to exist? As long as 
the upper elasses are without instruction in art! And who has bafiled 
the attempt to give them Professors of Art? The Academy, and the 
Academy alone. In short, whether it be a Professor of Art, or a 
school of design, whether it be a vote of money, or a decoration of 
the Lords, the Aeademy will oppose it, if they are not consulted, and 
entangle it if they be. : 

When Professor Greswell came from Oxford, came in the sineerity 
of his heart, to consult Sir Robert on the necessity of a professor, at 
the University, of the Fine Arts, the Academicians got hold of him 
first, pumped his intentions, prepared the minister, and established a 
refusal before even the question was asked! Why? Because their 
predominance wonld be endangereil; don’t enlighten the nation—the 
Academy will suffer; don’t instruct the nobility—the Academy will be 
found out; don’t let the mechanics draw the tignre—Sir Martin will 
be no longer infallible. Let things alone; preserve the people igno- 
rant; the longer the Aeademy can keep the art to themselves the 
surer the members will be to keep their emoluments and privileges— 
exclusivencss, selfishness and despotism. 

Amid the many aets of fiendish matiee which the members are 
guilty of, there is nothing equal to the sturdy rejection of all propo- 
sition for the admission of the exhibitors, with themselves, on the day 
set aside to fit the pictures for publie inspection after they are hung, 
as the exhibitors are admitted at the British Gallery, and all other 
institutions whieh are founded on, and guided by honesty, justice, and 
common sense. Had the artists the spirit of mice, (which they have 
not,) they would never cease till they got abolished this nefarious in- 
sult. Wilt they? not they, they will go on for 70 years more, they 
like to be slaves, they like to be degraded, to be insulted, to go on 
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their knees, to crawl to Trafalgar House, to lick their path, to lift the 
knoekers with their noses and to give single knocks, lest touehing the 
sacred handle with their hands or knocking like a gentlemen, would 
have an air of presumption, and prejudice their election, their hang- 
ing, or the eondeseending smile of recognition at the leetures. Poor 
ereatures, they deserve all they meet with and more, for more they 
will have to endure; the sufferance of one insult generally is but a 
preparation for greater ones. 

Your readers, perhaps, have to be informed that a week before the 
private view and dinner of the Royal Academy, the members of the 
Academy only are admitted, to retoueh and varnish their works; this 
is an opening for every species of malice, for it is a fact if a member 
finds his picture interfered with by the superior work of a youth who 
is not a member, he is allowed to go seriously to work on his own, and 
by raising every eolour unnaturaliy to a high key of florid glare, so 
eompletely to overwhelm the purity and nature of his youthful rival 
as to leave no hope for the yonth, either forsale or patronage. What 
is the result? The youth by next year sends a pieture of sueh yel- 
lows and reds as will defy out-Heroding ; but his sense of truth is then 
eontaminated, he becomes a mere exhibition painter, the lowest, the 
most degraded, the most eorrupt of the species—a species not known 
in Titian’s time. 

Academicians have been known to get colours of chemists, foretold 
at purchase to stand only for the summer, and they replied ¢hat was 
long enough ! 

Of all the painters living, whose great genius has been utterly 
ruined by the perpetual poison of eontesting for the glare of the ex- 
hibitions, Turner is the most fatal beacon to youth; his early works, 
fresh from nature and study, were worthy of any period of Jandseape 
splendour, his latter, a disgrace to the sprawlings of insanity. They 
are not art, and certainly not nature; they are galvanistie twitchings 
of dotage, which has dipped its toes in sulphur, whiting and lobster 
sauce and kicked them about on a smudged eanvas, as an experi- 
ment how far the asses would go who admired him, or how contemp- 
tible he could render his haters who suppressed their utter disgust 
in adulation —beeause they wanted his vote. 

What a system of art to elevate a nation! what asystem to refine its 
taste! what a preparation for fresco and a high style! Let that pass ; 
the disgust to complain of is the exclusion of the rest of the exhibitors, 
that the malignity of those who are let in may have fuli swing; for | 
take it, no fiend in hell would wish greater gratification than the power 
to paint down a rival’s picture, hy painting up your own whilst Ae is 
within sight and knowledge, and conscious his prospects of life are 
every hour narrowing, by this diabolie privilege to those whose in- 
terest it is to destroy him and deny his power. The shocking thing 
is, that the pangs each painter has felt at this infamous injustice does 
not make him feel sympathy for those he leaves in the same condition 
when he gets member himself, but generates a hideous feeling of re- 
venge; he does not say, now lL have power I will relieve you—no; now, 
he feels, J have power, curse ye, you shall feel, with double force, 
what I have felt myself. 

I repeat, it is a power that generates the worst feelings in the best 
breasts, and deadens at last the moral feelings of right and wrong. 
Northeote once was deliberately dirting down a pieture near his own 
he eould not equal—* That is not your picture,” said Beechy. “1 
know it,” said he, “but é wants tone 3’ and Northeate was not the 
only oae who had often thought it of other works in similar situations. 

How can any talented body, in a profession of honour, endure such 
a degradation? But, it is replied, a portion of the exhibitors are ad- 
mitted. Yes; but when?—afver the private day, and all the world of 
fashion have been; after the dimmer, and all the nobility have dined ; 
after the rooms have been full of dirty plates, empty bottles, footmen 
and valets ; after the e/é/es of the patrons have had the choice: two 
honrs before the pnblie, on the Monday it opens, the seleet dishonoured 
get a dirty, wafered uote, from a dirty subordinate, to admit them to 
varnish their work! What eondescension! If afl the artists tore 
their notes in pieces und enclosed them hy post to the Council, it 
would be too respectful a way of eonveying their contempt. But, 
said Sir Martin, it is one of the privileges of being academician! yes, 
and to be able to bow-striog your minister is one of the privileges of 
being Sultan; but, does its being a privilege make it justice ? 

If artists made a stand against this studied insult, they would put it 
down; but they have not the manliness, the bottom, the spirit, the 
nuanimity. Sorry am [to say what the world will echo, there is no 
treachery like the treachery of talent! The temptation to lower a 
rival is so relishing, the evil of our nature rises to the brim to such 
overflowing, that humanity is not proof against the Circean whisper. 
No united, embodied, decided, energetic movement to remove, re- 
model, or reform this nightmare on the beautiful and heaving bosom of 
English art, ean ever take place, or ever will be attempted by a pro- 


1844.) 


fession, each member of which gets enchanted at the admission, let 
what wilt be the sacrifice. The architeets have set a noble example, 
the sculptors should follow them, but as to the poor, dyspeptie 
painters, the thought, the mere thought, of opposing the Academy 
would bring on, in the whole profession, such alarming symptoms that 
ealomel would rise in the market! Kiek them Academicians, put 
vour feet on their necks; well may Nelson and George 1V. turn their 
backs on such an assemblage. Look at an old R. A. ata rout, ora 
eonversazione. Do you see that pale faced, timid, crawling creature, 
creeping along by the pictures, afraid to bow, or see, or speak, or 
think, dressed like a Guy Faux, doing the gentleman? do yon see him 
meet Haydon? do you see his blank stare, as if he never saw him 
before when others can remark it? at that very moment he is squeezing 
his hand, beneath the crowd, in approval of his opposition,—that’s the 
thorough-bred old R. A. . 

One great cause of their influence is the careless ignoranee of the 
upper elasses; all over the country the pernicious consequences are 
visible ; there is a freemasonry not only in the members, but in the 
profession who wish to become so; the danger of it is great, because 
whatever the Aeademy does, the apparent motive is totally different 
from the real one ; the Academy as a body, and each member of the 
body, make it a law of their practice to obtain the objeet they aim at 
by keeping attention directed to one they are utterly indifferent about. 
Minister, nobility and sovereign are thus always thrown off their guard, 
when the reasoners have an object to gain, and up they start in an 
Opposite direction, fixed, prepared and ready, to the incredulity of 
all; next to High Art and enlightening the people, there is nothing 
they hate so much as zeal ; and it was the zeal, the unalloyed zeal of 
Haydon, when a student, that first attracted their remark, and then 
their hatred; they saw, with their usual sagacity, if they did not ad- 
vanee him he would advance himself, and seeing him brought into 
high life, by the first patrons, with orders for his historical pictures, 
before even he had touehed a brush, their hatred became an insanity ; 
without any eanse, they drove him to exasperation by the greatest 
injustice, and then complained of temper! Deprived him of all in- 
come, bv eternal calumny, and then sneered at him for being poor! 
Denied him all talent, harrassed him four times to a prison, and then 
brought forth his misfortunes as an exeuse for greater persecutions ; 
in fact, whatever he did, whatever he said, whatever he wrote, what- 
ever he painted, he was always wrong; and their hatred increased 
exaetly in proportion to their convicted consciousness of being in the 
wrong themselves from beginning to end. 

Every human being is composed, as we all know, of good and of 
evil—a man of genius is like other men, in sharing the frailties of his 
species; his perceptions are too keen not to penetrate the motives of 
others, and exactly in proportion to their injustiee is the evil part of 
his nature brought into play. Tiberius, Caligula, Louis XL, Borgia, 
were not naturally evil, as at last, bnt their treatment had bcen so un- 
Just that what was good had been overwhelmed by the eternal excite- 
ment of the evil, and when elevated to power, where their revenge 
could be gratified, they had too long practised retaliation to stop when 
there was no obstruction to their propensities. 

Oppression raised in Haydon a dormavt power of expressing his 
thoughts, which he was not aware he possessed, and hence the art 
has been kept ever since in a continual state of uproar and excite- 
ment, which never would have taken place if he, as a youth, had been 
allowed to progress regularly to that position which he was entitled 
to by his genius, his edueation, and his respectful conduct to his 
elders—at that time without reproach. 

Ido not wish to exeuse the violent manner in which he revenged 
the abominable injustice of a body of men, whose duty it was to have 
taken him, as a deserving student, by the hand; far less do I desire 
to palliate their eternal and inhuman treatment, for not content with 
denying him his rights, they were eompelled to decry his character to 
excuse their inexcusable aversion; and every student for the last 30 
years, who has been edueated at the Academy, has been regularly 
drilled to consider Haydon a monster, with whom no terms ought to 
be kept; he is never alluded to with the deeency of eommon breed- 
ing, that fellow Haydon, that seamp Haydon, that scoundrel Haydon, 
is the common appellation in the conversation of painter, seulptor, or 
architeet. And pray what has he done? Has he taken half price 
from the nobility and kept them for years without theirorders? never. 
Did he ever pass his word with a patron and break it? never. Did 
he ever, in 4U years, reeeive his money in advance and fail in his 
honour? never. Did the Duke ever advance him £5,000 for a grand 
picture of all his generals and himself, and did he die without even 
beginning it? never. Did any lady of fashion ever leave her jewels 
with Haydon to be painted, and when she wanted them for a rout was 
obliged to redeem them from a pawnbrokers? never. Has any noble- 
man apy cause to complain of him in his engagement? not one. Ah, 
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but he bas been in prison. Certainly, and was tried by a jury of cre- 
ditors, the severest of all juries. Could every Academician have 
borne such a test? no, 1, Timon, answer no, because I know it. 

You first drive him to prison, by calumniating him out of employ- 
ment, then reproach him for being there. Had he £5,000, £6,000, or 
£5,000 a year for vears? fle hud no income for 16 years, und yet 
produced great works. Did the evil of the Aeademy end with its 
own members, they might be let alone to eat eacb other; but they are 
the Tarantula of British art, the Boa constrictor of painting. 

Their long legs and fibrous fangs extend over the empire; there is 
in every great town an Academy party and an opposition, but the 
people are not yet taught enough to understand the question on either 
side, and hence the Academy carry on the game ata gain; thev grasp 
at every available influence, and if the ministers do not tuke care 
every office in art will falt into their hands; then, woe te genius. 
Already it is hinted the national pictures should be boarded up, to 
give more room for the exhibition, amiable proposal; Why not say 
at once—the Ganymede of Titian is an inconvenient eomparison! 
Seguier is dead, or such a plan would never have been proposed. 

Under the clypeum septcmplicem of their great protector in the house, 
there is no antic, detiance, oppression, or impertinence they will not 
indulge in. But some people are never so dangerous as when they 
are alleclionate; and let them beware, for with great talents, their 
Protector has tendeneies which almost render nugatory the promptings 
of his genius, though he is the very man for the time, for with less 
praudenee and more heroism, with less common sense and more en- 
thusiasm, he would be a dangerous leader at this grand period of 
moral and intellectual combustion; the Radicals hate him, because he 
will not destroy; the Tories detest him, because he will improve ; 
the Reformers dread him, because, in acknowledging the propriety of 
cleansing the walls, he takes care of the foundations; and such is his 
apparent intermediatism that he is more than suspected of being a dor- 
mint Whig; his virtues become vices, in great emergencies, for 
wishing to secure all interests, be runs the risk of benefitting none, 
and opposes so long the just demands of common sense, as in Schedule 
A aod Catholie Rights, till, being compelled to grant what he camot 
refuse, what he yictds has more the look of apprehension than eonvic- 
tion, and thus he always loses the popularity of bestowing a grace. 

This distinguished man is said to be withont friendships, affections 
or sympathies—it is a falsehood, he has a tender heart, but exacts 
more submission than is consistent with the dignity of independence ; 
he never forgives any nian who has exposed biin to himself; he never 
forgives any man who has discovered a weakness; to obtain his at- 
tention you must believe him infallible ; his high honour is not always 
faultless ; pride perhaps is the basis of his correct morality, and per- 
haps his religion is founded on his pride. 

In his enmities he is not charitable, no helplessness or desti- 
tution in one with whom he is displeased, averts for an instant a final 
thrust if the opportunity presents itself; he is quickly offended, and 
never forgives, and would stride over the dead body of an offender he 
had reduced to rnin and death, (if he had dared to oppose him,) as a 
just and necessary sacrifice to offended wealth. 

He defends the Academy, not because he is convinced it needs no 
correction, but he considers it a link in the chain of constituted au- 
thorities; convince him the altar and the throne will be safe if the 
members be increased ; shew him the eolonial estimates will ge on as 
usual if the incomes of the officers be donbled; prove to him that de- 
voting two centres to High Art in the great room by law, will not en- 
danger our empire in India; appeal to him, when the pressure on a 
great chain is becoming too tight for its resistance, if it be not better 
to add a new link, than risk the bursting of the whole cbain tegether ; 
—approach him thus, you will case his apprehension and carry the 
day. His defence of the Academy was no eredit to his nnderstand- 
ing, and his decision on the cartoons no honour to his taste or his 
heart. 

I have now done with the Aeademy for the present; I have a great 
deal to say on Eastlake’s reports, in the mean time, I caution the 
youth to be wary of the last—it is full of experimental vehicles, and 
will tend to revive, if followed, that pernicious insanity which the in- 
troduction of pure oil, by Wilkie aod Haydon, so usefully destroyed. 

The art is in a considerable degree of inflammation, a blister, I 
think would relieve it, there are u great many pimples on its fuir face, 
I shall therefore, with vour leave, apply a large one next number, and 
suppose, in future, we head all communications from me in your exe 
cellent Journal us the “ Arr Brister,” the next letter to be No. L. 


“That the whole life of Athens were iu this, 
Thus would I eat it. (Eats a root.)” 


Tinton. 
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Timon may be correct; many a devil of angel’s face may have 
raced the ranks of the Royal Academy, but where, good Censor, is 
the Assembly without one? Even in the office of this Journal a devil, 
of no grace at all, called lead chargeable instead of “ ehangeable,” and 
made me speak of Aglio,—the spirit embodied of Moorfields immor- 
talitv,—as if a common thing, with a little “a; when his # Recol- 
lections of Naples,”—a really near approach to Claude Lorraine upon 
plaster—amply demanded the largest pica,—the pearl therefore was 
thrown “unto swine 2” and, to the devils of the press,—in their slavish 
servility—we owe the continuance of the evil, but, to return. 

I have said that, oil painting requires only to%place its reliance on 
the vehicle, not the individual permanence of each colour, and that 
the vehicle, not the pigment, changes.? I have given one proof in 
the green skies painted with ultramarine, wherever rather more oil 
than usual had been used; I will now give another—let any artist 
examine his pieture three wecks after painting, by which time the 
obvious yellowing, skimming, and consequent lowering of tone will have 
taken place, let him scrape olf the skinand there he will find the colour 
in its pristine state; hence the chalkiness of a majority of “cleaned 
and restored” pictures, so disgusting to the eye and inimical to the 
original effect; while, on the contrary, wherever the skics have been 
painted with /ess oil and more turpentine (an analogy of house painters’ 
flatten),—skies which are readily injured, nay rubbed ont, by the 
cleaner's cotton wool, albeit protected by the usual dip of oil,—there, 
l say, ultramarine never yet was seen green in tone. 

Let us rapidly examine the theory, first of the rising of the oil, 
secondly of the skin and its yellowing, for these, ultimately, compre- 
hend the brownish yellow horn; which, as Sir Martin Archer Shee 
observed to me, is “what the experienced artist wishes to avoid alone”? 
Let ns then trace the cause of the yellowing, and the wisdom or folly 
of the majority of artists in the use or abnse of dryers; and that gene- 
ralization of practice whieh leads the man, accustomed to paint in 
England to furnish himself with the same material in preparing for 
the East Indies; in a word, to forget climate, of which I shall speak 
again, when John Van Eyck shall be named, merely recording here an 
assurance of Sir David, then Mr. Wilkie, (in 1821,) that he had seen 
Italian artists use olive oil to prevent the drying of their pictures, pre- 
cisely as Roman masons kept their mortar to become carbonated, and 
thereby weakened, on the surface to adapt it to their atmosphere, and 
that from sheer necessity, not wisdom or choice. 

Times and circumstances change; the artist is no longer his own 
manipulator; he no longer buys his materials of the apothecary, who, 
as a man of education, knew his business; and happily so for us, in 
some of its consequences; instances of mala praxis are common 
enough as it is, and might be quadrupled if that learned body the 
Apotheearies Company had once more to grind Naples yellow and 
Orpiment, arseniate of copper, or red oxide of lead, however qualified 
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2 Nothing hetter proves this than toe trash vomited often by Scatch editors, I dare 
say with reference to Wilkie. Timon calls him “ timid and selish,” aad Timon knew 
him long,—so did I, and I call him paltry, shuffling, dirty, unfeeling and mean, 1 saw 
him and appealed to him in 1836, at the Manor House, ta save from starving a fellow man; 
one tao, who had served, and materially served, his art, aad who, in 1821, waa his per- 
sonal, intimate friend. The exalted David, with great difficulty, remembered such a name 
at all,—buttoned up his well-lined pocket, and retired! Now mark the difference, wreath 
the laurel for the worthier head, and ‘ meruit qui palmam ferat.” My return was past the 
gale of poor John Varley, the landscape painter, then doubly locked ta keep mt the 
bailiffs. John heard the case with a genuine mingling of pity and disgust,—emptied his 
pockets of ten shillings aad acme copper coin, which, with tears in his eyes, he halved 
for his fellow mau! 1 solemaly pledged myself to do justice to hoth, aod such, before my 
God, I do iu the service of man. 

2 This has one exception. Oil painting on plastered walls—in which case the pigment 
not the vehicle changes; and to prevent which nothing more is necessary than first, ta 
secure it from damp, as suggested hy Mr. Eastlake in the Royal Commissions 2nd report; 
secandly, whea the plaster, thut is the intonaco, or last coat, is sufficiently dry to paint oa, 
to first prepare it with a proper panel ground, for which aone are better qualitied than a 
Mr. w ing, of Fording Bridge, in Hampshire, some of whose Flemish grounds I have seen 
beantifully prepared; the material should be Cornish porcelain clay (not whitiag) finely 
washed, as nsed by the repairers of German clock dials, if injured in their transit from the 
Black Forest. But here a caution, ‘en passant,’ if some saccharine matter be forgotten 
parchment or any other size will ultimately crack under subsequent varnish ; painting 
executed in oil would then change hy its vehicle alone—in a word, he on a par with that 


on panel. Hence, alsa, arose a similar blackening of some Venetian pictures on lime or 
geaso in Tien of aluminous grounds. 


a And which, as the Secretary of the Commissio i i 
GO dae y ion observed, with equal justice, has 


E l properties ; for as much as, it protects the huse, althongh it depre- 
crates the surface during drying, so ‘ perfectly’ that, if it could he subsequently cleaned 
off readily and safely, he would prefer “all his pictures to skin.” In fact, one artist 1 am 


acquuinted with, Increases this skin first, to getrid of it by friction or scraping afterwards, 
and then, bear il Hibernians, listen ta it Timon, glazes with the same or similar materials, 
and Il must be confes sed he makes durable wark; but, notwithstanding, it is a cireuitons, 
eumsy means of effecting the end, and one too, which could never be practised at all 
with small and highly finished werkef much detail, and when nitric ether, ar sweet spirits 
of nilre and water, one part to eight, would wash it off, ae í 
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to manipulate brass. He buys his materials mixed to his hands, of a 
hundred qualities and of a hundred hues, by a motley group of pencii- 
makers, brnshmakers, comb sellers and perfumers, Jews, Christians, 
and Quakers, scarcely one of whom could be found reared to, and un- 
derstanding his trade. He therefore works, like a mole, in the dark ; 
and even among the exceptions where reading, thought and acumen 
are conspicuously his, many cases of which I know, so strong is the 
force of habit, so intense the weight of old prejudices, he merits often 
the Chinese compliment to an European, he has “one eye” truly, and 
that one constitutes the Cyclops at best; but, cnough. 

The rising of the oil is simple and mechanical. The colourman 
grinds his pigment with nut, poppy, or linseed oil, and, as no precau- 
tionary measures are taken to prevent it, the gravity of the colour and 
levity of the oil must be called into play the instant it is placed at rest 
in the bladder or tube, to which, in the latter case, are added—as a 
just chastisement for the use of a frippery of the day—chemical and 
galvanic influence. This half deranged mixture is then as carelessly, 
loosely, and I have often seen dirtily, blended on the palette, and 
transferred to the canvas, to rise more efficiently as it dries, and that 
so obviously it may be seen in cups by an ordinary lens; then comes 
direct chemical action to complete the painter's infliction; the value 
of time and money, anxiety and climate, combine to increase the hue 
and ery for dryers—metallic oxides and boiled oil, Mac Gellup and 
gumption, japanner’s gold size, and other expedients are recurred 
to; the doom of the modem picture is inevitably sealed, and that in 
the direct ratio of its smaller size and elaborate finish; and to these, 
again, are added, as with Wilkie in his later day, asphaltum— 
lamentable proofs of the effects of which are fast shewing themselves 
in the cracky tendency of many of his pictures, which one day or 
other will vie with those of Reynolds. 

Here it may be well to digress a little, and call reflection and com- 
mon sense into play: Reynolds saw, like Merimee, that something 
similar to varnish was visible in ancient pictures, and thence took up 
his crotchets, but, unlike the Frenchman, never adhered very long or 
faithfully to any ; neither of them saw the true and simple principle 
of permanence, and both were deceived by the foolish, yet alluring 
presumption that such addition of varnish gave effect and beauty, 
depth and bearing out to the work, an inference as deceptive as it is 
plausible; for, Í assert fearlessly, “there never was, and never will 
be a varnish made (taking the word in the ordinary sense) which 
gives half the splendour* to any pigment that is always given by pure 
oil alone, nay the addition of wax, which gives a semi-opacity, sur- 
passes the admixture of the most elegant eompound. 

Here we see the rock on which the barque of Sir Joshua struck ; 
here the fog in which his fine mind foundered, for here is the point 
where his brain became a mass of curds and whey—his practice an 
ever vacillating, muddled dash at crude experiment ; for, contrary to 
the allegation of the person who professes to hold, in his own hand- 
writing, a diary of practice, very ingeniously woven out of scraps and 
patches by some keen observer of his habits, he kept xo journal, and 
‘declared, in the hearing of Sir M. A. Shee and others still living, “I'd 
give a thousand guineas if I knew how, and with what I painted this, 
and that, and this? Here M. Merimec, with the true acuteness and 
brilliance of French theory joined to flimsy practice and extravagant 
assumption, took his stand. Varnishes obviously produce a certain 
effect, by preventing the opacity of oil, if properly made and modified; 
but, in his opinion, by increasing the gloss and beauty of colours; aud 
therefore, neck or nothing, helter skelter, varnishes and wax, boiled 
oil and asphaltum, resin and alcohol, mastic and chio-turpentine, yel- 
low resiu and Mac Gellnp, mastic and mummy with the one, and oil 
copal with the other must be used, not as an auxiliary means, carefully 
moulded, but the grand panacea, the ws rite of the art, and Í appeal 
to the careful observer of passing events whether every successive 
follower of either has not failed ? 

M. Merimee was besides perfectly ignorant of the assumed fact on 
which, as a base, his superstructure was raised; he was grossly igno- 
rant of copal and all its attributes! he had never seez any such as he 
describes, much less made any; Theophilus did not, Sarsfield Taylor 
could not, follow practically his formulary. Merimee, par accident, 
had used some weak copal and found it a slow dryer, and was delighted 
with the saddle which fitted the back of his hobby, but he knew nut 
the fact that, ¿f made with linseed oil alone, it would never dry with- 
out a stove. The translator, I repeat, never saw any, simply because 
it is never made, and if made would never sell; but I will enlighten 
him—the, so called, oil copal of trade is a compound of boiled oil, 


4 M. Merimee having taken up this crochet at once fell Into another, viz. that Theo- 
philus, who deacribed a method of turning gumma glassa, or gum fornis, into varnish, 
onst have meant, and did mean, the gum resin copal, withont one ahade of even pre- 
sumptive proof; aul his translator pledgea his honour that it is gospel truth, which re- 
minds us of Johannah Southcote and Shiloh faith ! 


1844.] 


copal, anime and umber with oxide of lead. In which we see again 
exemplified the folly of the mania for fierce dryers, as well as the 
deceptions practised upon artists (not being, as of old, their own 
manipulators). Could M. Merimee have evan suspected, or can you 
digest this good translator of Le grand Œuvre? but to ask such a 
question of such a iman is supererogation wild. The varoish maker, 
in pine cases out of ten, is himself ignorant of the theory of the pro- 
cess; and can your looking glass, can yonr kid gloves or cagle’s quill 
assume even a varnish maker’s head? Wie; dissolve, like a Poly- 
technic view for a fourpemy bit instead of a shilling fee, the Physios- 
cope suits you not, and will-o’-wisps suit not me; while I love and 
honour the humblest image of his God who serves mankind, I look 
with ineffable contempt on learned men of the pseudo school, the but- 
terflies of the race: and, to close this digression, I assert—first, that 
which it suld as such is not copal; secondly, there is no copal, nor any 
copal and anime, sold dissolved in raw oil; thirdly, the compound sold 
both browns and cracks, as every coach painter’s bey knows; fourthly, 
Theophilus never made any, and, in all human probability, never saw 
copal; fifthly, M. Merimee, in his enthusiasm over his crotchet, fol- 
lowed Theophilus’ example, and assumed his facts precisely as the 
broom seller undersold ali his competitors, simply by stealing brooms 
and ready made; sixtlily, that if his translator were to try the experi- 
ment with raz oil in a glass vessel, he would not have a Jull back, as the 
varnish maker calls it, but fall ézéo the fire, and, albeit the Zwélors are 
a mmerous brotherhood, of similar mental calibre, he might prove 
equally unlike Shadrach, Meshach or Abednego with reference to 
practical scorching. 

Now let us return to oil. This should he chosen, like the dryer, 
with reference lirst to climate, next to body ; poppy oil then, I repeat, 
for small pictures and high finish, linseed for larger ones, and the 
loaded brush and free touch in this and all similar climates; sulphate 
of zine, dried but zo? calcined, alone where a metallic dryer is added ; 
or, the zinco-crystal dryer prepared by Messrs. Winsor and Newton. 
But for Italy, the East Indies, or similar temperatures, walnut oil and 
calcined bones in lieu of zine, for the simplest of all reasons, the climate 
requires such adaptation, and the duplicate effect drying and bleach- 
ing are alike the desired end; but to yellowing and snbsequent horn. 

It must be known to many artists that vil bleaches by expostre to 
light, and further, that this bleaching or deoxidizing process is in- 
creased materially by adding water and sulphate of zine® (undried), 
but it is not known that while é4és sal? leaves the oil in state quo as to 
drying power, so bleaches it, while acetate of lead acts in an opposite 
way, and ézereases the yellowing and drying power, giving a still 
stronger tendency to skin, because a still stronger affinity for oxygen; 
in fact, though paler and weaker, it is a solution of lead, an analogy of 
boiled oil. ‘To recapitulate then—the object should be first to lessen 
the tendency to rise; secondly, to lessen the avidity for oxygen; 
thirdly, to bleach, if possible, that which now yellows io drying; and 
how are these desiderata to be accomplished? First, by choosing, as 
before said, an oil adapted to climate; secondly, a dryer to supersede 
boiled oil, Mac Gellup gumption, or japanuer’s gold size, and which 
must dry by evaporation alone, not by forming a skin; and thickering 
by such evaporation, so as preclude résing as much as possible, that 
is, acting as a binder of the oil and colour; and lastly, such a metallic 
matter “as, by deoxidisiug and bleaching, prevents the yellowing as 
the colonr sets, for when once fixed, especially if painted in a fine 
light, it never, under any ordénary circumslance, changes or can change 
at all.” 

I have said a fine light, and such isa séze qua non in my estimation, 
and I fancy I can perceive a difference between such pictures as 
Wilkie painted in Phillimore Place and those he subsequently finished 
in the studio of the Manor House; and were I a painter possessing 
the means to the finest possible light and air I would add the tempe- 
rature of Italy, by steam pipes, never by stoves, and, above all things, 
never turning the face ef the picture to the wall. 

Here, too, it is necessary to say Davy’s assertion was correct, “all 
oils become varnishes by time;” nay, he might have said, are varnishes 
of the highest cast. How then contd Merimee or Reynolds, or the ex- 
quisite Taylor distinguish a metamorphosed oil from an admixed 
varnish? Artificial ones were nsed, but not to brighten colours—they 
were used to modify the drying power and lessen the skin, too ob- 
viously conspicuous to escape the keen eyes of men who were their 
own manipulators aad varnish makers, and in ages of close observa- 
tion and absolute work, uot theory, impudence and trick, John Var- 
ley, many years ago, painted a landscape in oil (in Titchfield Street) with 
ordinary ochres and natural pigments of the commonest cast, on this 
principle with very fine effect; and Bonningtou painted, in Paris, for 

5 This must not be confounded with the object of the manufecturer in a valuable pro- 


cess given by Dr. Andrew Ure in bis Dictionary of Arts, Manutactures, and Mives—there 
the object is to get rid of mncilage, increase limpidity, and wake it more saleable. 
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the Exposition, assisted by an amateur® of great judgment and obser- 
vation, two others in distemper glazed in oil which gained great eclat, 
were bronght to Colnaghi’s and sold as oil of the finest grade, and in 
neither did boiled oil exist at all, or any of its analogies, 

Now to the much talked of vitriliable powers of Venetian pigments; 
the miserable impostnres called glass media, silica media, &c. &c. ; 
and the ridiculons assertions about John Van Eyck, which two years 
ago infested the papers and poisoned the minds of the younger artists 
aud amateurs, nay, one paper I could name was occupied, and by very 
talented pens too, in snggesting means of doing the impossible. 

History wonld lead the rational man to infer no more than this— 
John Van Eyck revived athen almost disused system of painting; and 
having placed a picture to dry in the sun it cracked to pieces, when, 
as a student, he set himself about lessening the drying power which, 
even in his climate, was too fierce, and by the addenda, wax and 
burned bones—then to be found iu every apothecary’s shop and 
every student’s laboratory—he fully accomplished his object. The 
peculiar flatness alone of Van Eyck’s pictures, as quite distinct from 
that of Hans Holbein who never conld paint a ronnd surface, amply 
testifies the fact, for wax entails this painful consequence if largely 
nsed; and } should sooner expect to find Van Eyck’s bones marked 
with Hume’s permanent ink in his pictures, than any other agent; 
whence, then, arose the maniacal assumptions referring to borax or 
berate of soda, a fourth of which may be considered as better fitted 
for the laundress who frets her day at the tnb, for it is soda, veritable 
common soda equal to Scotch? whence came the ridenlous assertions 
respecting this salt when vitrified, and called, for similitude sake only, 
glass of borax; whence, above all, came the brazen assertion of its 
being a good dryer at all? or how came the salesmen to tack to its 
mixtures the idle, unmeaning imposture of, not glass alone, but silica 
media? for neither glass nor silex ever entered this more than Mor- 
risonian hotel potch. Why simply thus: an ingenious mar, I be- 
lieve of the navy, who had read, in the cockpit, of Venetian pictures 
staggering the chemists of France by their often vitrifiable powers ; 
and knew that a preeocions son of Galen had surprised his pupil by 
seeing in the Hippocratic visage of his patient proofs of his having 
supped from oysters, simply because, Nature having endowed him 
with ubiquity of vision, he saw, at the same time, shells beneath the 
bed; which the gifted boy turned at once to profit, for, on visiting the 
man on the following morning and perceiving a saddle beneath his bed, 
declared promptly the fellow had swallowed a horse! Knowing these 
facts, I say, and that borax is often used to luse enamels, &e. this iu- 
genious man at once declared borax was the agent of John Van Eyck, 
aud conveyed by his pupil, Antonio de Messina, to Italy where, it died 
a uatural death, and bore over the tomb of ages this inscription “ Re- 
surgat ia Brittania.” 

It is needless to add, in water the thing is worthless, nay injurious, 
as an alkaline efllorescent salt; in oil worse, as a bad dryer, a great 
yellower, in fact, a filthy soap making, silly compound. “And, while 
neither glass nor silica ever existed in auy of it, and therefore the 
name alone was a fraud, one fact is clear, the man who used it needed 
no glass in his os frontis to render visible as he ran, this gratifying 
proof of phrenology—1 am a goose. So gullible, however, are we, 
proverbially, every colourman in the metropolis, save Newuian, and 
Messrs. Winsor, Newton, stocked himself with bottles, pots, aud pa- 
pers of the trash, which was openly asserted to be capable of convey- 
ing all the powers of enamel, hitherto given by fire alone, to every 
pigment with which it was blended; and one Paracelsus of the ayts 
actually asserted that a silver cop had been voted to him by artists of 
rank for vitrilying an ass’s skin! © lempora! O mores! along list 
of artistic names actnally followed, and were blazoned again and 
again in the Art Union, which of course was not answerable for the 
truth of an advertised puff. 

It has been asserted that Apelles possessed the secret of a com- 
pound which conveyed to the likeness uf Alexander the immortality 
of the man. If this be true, like the dismantled statue of Ozimandias 
king of kings, or the famous Pharos and its duplicate inscription, the 
day of its glory has been the life of the May fly, aad the sun whieh 
rose ou its birth set o’er its death. History is silent, as far as proof 
goes, and her assertions only assure us, first that Apelles systemati- 
cally flattered his sitters by keeping ideal beauty in view; that se- 
condly his pictures had something of the Mnrillo tone, as the name of 
his vehicle would lead us to think; that thirdiy men, women, and 
children were equally Getanæ or gipsies in hue; and, therefore, tlie 
only conjecture left to the hypothesist of posterity is, that Apelles 
used Jew’s pitch or asphaltnu probably dissolved in natural naphtha ; 
for even amber, then and long after constantly used, wonld not pro- 
duce these combined cflects; the whole question, however, belongs 


ë This valuable man is still, I believe, living, viz. — Henderson, Esq. 
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more to the anfiquariau than the modern philosopher—the visionary 
than the painter of this day, when, in all buman probability, the resur- 
rection of a true Apelles painting would, if not disgust the eye, remind 
us more of the want of sarcophagi and their alleged power of swal- 
lowing up decayed remains, than the preservative tomb of Daguerro- 
type shades; to which, by the bye, a word er passant—however 
ingenious these bubbles may be, what is their worthto man? Modern 
science is infested by gingerbread and Dutch metal; and ere long 
some booby of parchment brain will recommend us to walk about in 
wire gauze, with plugged nostrils, to prevent infection, and fill our 
halls, churches, and Houses of the Wittenagemotte with nitrous oxide 
to secure extatie sensations and pure thouglits,;—the air of leaven is 
already washed for the Lords, and even Joseph Hume may allow 
cheap, vulgar, yellow soap suds for Commons’ use,—what next? 

The second advent of painting is at hand ; in less than twenty years 
artists will move as an exalted race of men, and art be the high road 
to rank and fame. Even Timon will live to see the desired change ; 
and I trust sincerely such a portrait as one of your correspondents has 
given of the driveller Northeote will rarely blot the page of history. 
Man usually wears a domino in the masquerade of life, and he who 
easts it aside and exposes, with Timon, the soul within, at least ren- 
ders a greater moral service to mankind than all the sectarian speeches 
at Exeter Hall in a century; aye more, intinitely more, than all the 
so ealled philanthropy of the day could achieve, although its focsin 
arouses at once men, women, children, and eash. 

I have said enough to show how much 1 should recommend the old- 
fashioned bladder, especially if folded and tied round a quill for the 
neck, as done by one eolourman’ if not more, and how mnch I detest 
the namby pamby frippery of tubes, entailing as they do a real injury 
to many, if not all, pigments; but, I must add, the older praetice of 
powder colours, merely ground finely in turpentine and left dry, for 
the mixture of the artist himself, secundum artem, is preferable to 
either; and I have full confidence in the eonviction that a kindly at- 
tention to, and faith in, these facts, the result of many years arduous, 
eostly, and incessant enquiry, and in promulgating which I have no 
personal interests at stake, will ensure a simplification of the art, a 
defence against empirical trickery, and its final success. 

I have stated the only bad quality of wax,® its disposition to shrink 
and flatten, if not cap, on the surface when joined to oil in painting. 
It has, huwever, many good and reeommendatory properties, and to it 
alone, I believe, we owe the existence at all of many of Reynolds's 
beautiful pictures; nay many damaged ones in which it Aad been used 
were probably injured by a too rapidly applied coat of exterior var- 
nish; for in proportion as slow dryers and tough materials are used 
should be the length of eztira time allowed before varnishing at all ; 
and asphaltum, alike the Scylla and Charybdis of his career, be 
shunned. 

WILHELM DE WINTERTON. 

October 3rd, 1844. 3 
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? Harvey, io Catherine Street, Strand. 

a Wax might be made intensely useful io protecting the backs of pictures, generally 
nearly in contact with walls, whether damp or dry, tor the backs are the most vulneralile 
parts, and yet, hitherto, neglected ‘in toto,’ and more might be done. Iremember, some 
twenty years ago, a Mr. Dinsdale giving to the Commissioners of the Navy Board, a plan 
for protecting canvas from dry rot and mildew, by soaking it in tan liqnor, as the Vene- 
tians, I believe, did with their picture canvas, and the Dutch now do, with all their sails 
in the fishing marine. 

*,* Iu my first paper, of last month, hy the accidental omission of interlineatious, when 
speaking o lead, 1 appear to say, “ Flake white or, what is better, sulphate or muriate of 
lead.””—The sentence was intended to read thus,—* Flake white or, what is better, German 
kremnitz,—the sulphate, though beautiful, being deceptive ; and mouriate of lead a French 
folly—which is not only very yellow (in fact a patent yellaw made without heat) but, in- 
stead of defying sulphuretted hydrogen changes instantly before it.” 


tt Another, a singular, and special instance of the ‘rising of oi}, and its conse- 
quences, in selting at nongbt the “inherent permanence of ultramarine ?” was presented 
to my notice yesterday ; an excellent landscape iu the possession of a highly gifted friend, 
Painted hy the late Reverend John Thompson, atter the mixed fashion of many of the 
Venetian masters, viz., with a vehicle of thick size, from boiled gluten of wheat, with a 
“little” acetic acid to assist its solubility—then glazed in oil with ordinary MacGellup. 
This landscape, I say, presents *tyellow, horny clonds” for ‘‘ warm white oues;” and, a 
“profusely dense ultramarine blue sky, markedly green!” Mr. Thompson was an ex- 
cellent painter, had high prices; and, merited them; he scrupled nat to expend twenty 
guineas worth of ultramarine over single pictures ; yet, was his glorious spirit rabhed of 
more than half its reward from his reliance on “inherent pernmaneoce of colour in ail 
painting: when, had he glazed with poppy oil and the *' spiritnous dryer,” before spoken 
of as given to the Secretary of the Commission of the Fine Arts ror pnblication, and 
henceforth ta be prepared by Messrs. Winsor and Newton, artists colourmen to His 
Royal Highness Prince Albert, and then varnished, at the proper time, his picture would 
have lived at least 560 or 600 years with its original blue sky, relieved by white and float- 
ing clouds, which now, alas, in despite of his bold pencil and vivid colouring, look scarcely 
better than a daub of Rosa de Tivoli, at least, tu inexperienced eyes. 
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ON THE OBSERVATORY OF PARIS, 


Translated for the Civil Engineer and Architect s Journal from a Report 
made to the Chamber of Deputies by AL. Arago. 

The Minister of Public Works at the urgent request of the Board 
of Longitude has asked of the Chamber a grant of £3,760 for the Ob- 
servatory at Paris. This sum will serve to erect at the top of the 
slightly elevated eastern tower of the edifice, a hemispherical turning 
cap, under which powerful telescopes may be arranged, and applied 
with exactness to the great astronomical phenomena discovered of 
late years. The Committee has therefore thought it right to take 
this occasion for casting a rapid view over the successive improve- 
ments in the Nationa] Observatory. 

When a short time after the foundation of the Academy of Sciences, 
Lewis XIV. determined, at the request of Colbert, to erect the Ob- 
servatory of Paris, no national establishment of this kind was then in 
existence. The astronomers in the several countries, confined to their 
own resources, were obliged to make use of inferior instruments, and 
to plice them ia inconvenient and often unstable edifices, and no sys- 
tematic and regular course could therefore be undertaken or pursued. 
The plan of erecting our national observatory was fixed ia 1667, and 
in the month of June the astronomers of the Academy regulated the 
exact orientations of the several faces of the edifice. The masonry 
works began only in 1668, and the building was finished on the 14th 
Sept. 1671, at a cost of more than two millions of livres, or nearly a 
hundred thousand pounds. It might have been thought that alter 
such an enormous expenditure France would have possessed an ob- 
servatory worthy of science and herself; it was not howeverso. The 
architect had laid down the plan of the edifice without sufliciently 
consulting the ebservers, and their complaints arrived slowly or were 
not listened to. Claude Perrault although he had not yet construeted 
the colonnade of the Louvre, found himself more powerlul than all the 
French astronomers put together, and rejected with pertinacity and 
hauteur arrangements of which Colbert himself had acknowledged the 
utility ; he resisted in fact the great minister himself, in order not to 
break, as he said, the archilectonie lines, or produce any interruption 
to the harmony and regularity of the masses. ‘These idle assertions 
unhappily carried the day over the well founded provisions and re- 
marks of men of seience, and it is said that that sometimes happens 
even in our owutime. The Committee would show too mueh severity 
towards the man of genius to whom Paris owes the Colomade of the 
Louvre, if it did not at once state that at the time when Perrault pre- 
pared himself, by exeeuting the modest edifice of the Faubourg St. 
Jacques, for the works which were to immortalize him, the art of ob- 
serving had undergone a eomplete revolution, and that astronomers 
were by no means agreed as to the uncertainty of the measures of 
angular height obtained with gnomons. lt may be added that very 
favourable and decided opinions, obtained in Italy from a eelebrated 
authority, asserted the utility of this apparatus, and also of an interior 
colossal sun-dial, so that the great rooms now unused in the Paris Ob- 
servatory, anil the heaviness of appearance of the north façade, which 
has been so severely criticised, must not be laid to the account of the 
arehitect alone. 

The eastern tower, left without roofing, and the large room called 
the meridian room, served to 1eceive the non-achromatic telescopes, 
16 or 20 yards long, to whieh observers towards the end of the 17th 
eentury resorted when they wished to study the physical constitution 
of the planets and their satellites. Excited by the singularity of the 
discoveries with which these large instruments had enriched science, 
astronomers and opticians endeavoured to make still larger ones. 
Some were soon produced very long, and with very large openings. 
Ia fact one of them was 98 metres (300 French feet or 3214 English) 
feet in length. The new edifiee not being then capable of receiving 
or supporting them, they were set up in the open air on masts of 
great heiglit, and in the gurden a colossal wooden tower was raised, 
irom the top of which the Marly engine a short time before supplied 
the water for the reservoirs at Versailles, One experiment in ob- 
serving was to put the object glass at the upper end of these masts, 
or of the high tower, the observer holding the eye glass in his hand ; 
the telescope reduced to these two extreme pieces was therefore 
without a tube, Difficulties, as might have been foreseen, rendered 
fruitless these essays, the most considerable in the annals of science. 
It was evident, à priori, that the observer could not concentrate, with 
the requisite precision, two crystalline lenses unconnected between 
themselves by any rigid medium. The necessity of observing, when 
such apparatus was employed, a few minutes only before the passage 
of stars to the meridian and a few minutes after would besides have 
prevented any longcontinued and systematic researches, 

The defects inherent in Perrault’s edifice beeame particularly mani- 
fest at the time when it was felt neeessary to apply meridian instrue 
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ments to observation of the stars. Thus, in 1732,no place in the 
large building could be found adapted to receive a mural quadrant of 
six feet radius; an enclosure covered with vaults entirely closed and 
having walls of extreme thiekness and considerable height would no- 
where have allowed a continuous meridian opening, through which it 
would have been possible to discover all the stars from the horizon to 
the zenith at the time of their culmination. ‘The Aeademy of Scicnces 
was obliged, therefore, to set up an external chamber contiguous to 
the eastern tower. In J742 the same diffieulty oecurred with regard 
toa moveable quadrant, and a seeond chamber was put up alongside of 
the other. A few years after, in 1760, a little turret with a turning 
roof was erected, to the south of the two former appendations, in 
ortier to facilitate observations of corresponding altitudes for the de- 
termination of the exaet time of phenomena. These three little 
rooms, eonstructed with extreme parsimony and without durability, 
for many years formed the real observatory at Paris. The majestic 
edifice of Perrault towered over these hovels, but it only constituted 
to make use of an expression of the time, a show observatory. 

This great observatory, moreover, like most of the other monuments 
of the eapital, had suffered from the carelessness and inattention 
which characterised the latter years of Lewis XV. In 1770 it was 
falling into ruins. Care was obliged to be taken in entering the 
rooms, particularly after a thaw, and the walls and arches were falling 
to pieces, ruined by the rain water. The incessant applications of 
Cassini the Fourth, backed by the reports of the Academy of Sciences, 
were at last listened to, in 1775, by M. D’Angivillers. This en- 
lightened minister determined that the restoration of the edifice 
should be forthwith attended to. For more than a century the astro- 
nomers in their various pursuits had had to suffer from the bad ar- 
rangements of the old observatory. This explains why Cassini pro- 
posed to pull down all the building above the meridian room story. 
M. D’Angivillers, however, strongly objeeted to this. The work of 
Perrault, said the minister, from its imposing mass and severe style, 
inust be ranked as one of the chief ornaments of the capital. It was 
not possible to propose serivusly to Lewis XVL to destroy a monu- 
ment ereeted by his forefather, a monument which was not yet a hun- 
dred years old, and where besides the great king had used to go and 
observe in person. Further, the Intendant General of Crown Build- 
ings might have rejeeted any plan of demolition on other grounds—on 
those of brilliant scientific remembranees. It was in this building, 
then condemned to the hammer, that Pieard, rejecting the ancient 
pinnule, applied telescopes provided with wires to gradnated instru- 
ments, and thus laid the foundation for the exactness of modern obser- 
vations. It was there, also, that the life of astronomers was doubled, 
if we are allowed the expression, by showing that the stars could be 
as well observed in the brightest sunshine as in the depths of night. 
It was in the building threatened with destruction that Picard and 
Auzout, bringing into use the filar micrometer of their invention, for 
the first time calculated with precision the angular diameter of the 
stars, and thus surmounted difficulties against whieh the genius of 
Arehimedes had failed. The rooms of which the demolition was pro» 
posed had been witness of the experiments and minute preparations 
which were requisite before attempting, with any chance of success, 
the celebrated measurements, executed in Franee, Peru, and Lapland, 
for the purpose of determining the size and figure of the earth. 
Rieher observed there the rate of his pendulum before starting for 
Cayenne; he verifled it there after his return, and aseertained by 
means of these comparisons a eapital phenomenon, that the weight of 
bodies is affeeted as they approach the equator. J. D. Cassini, shel- 
tered by the same roofs, laid down the remarkable laws of the libration 
of the moon, discovered four of the satellites of Saturn, the movements 
of rotation of these new stars and those of the satellites of Jupiter, the 
flattening of that immense planet, and the zodiacal light. It was, in 
fine, in those halls that the first serious suspicion arose touching the 
suecessive propagation of light, and it was by means of observations 
of the eclipses of the satellites of Jupiter, made from the windows of 
the Paris Observatory, that Roéiner, an astronomer of the Academy, 
gave the first approximate data of the velocity of a luminous ray, a 
result whieh, by being carefully perfected after a century and a half of 
assiduous researches, has been definitively fixed at 200,000 miles 
per second. In any country, feeling an enlightened love for scienee, 
such remembrances would have been amply sufficient to save the most 
defective Observatory from destruction. 

The promise of restoration obtained from Messrs. De Breteuil and 
D’Angivillers began to take effect in 1777, on the small closets on the 
east tower. These first works, very restricted in plan, were carried 
out in a still more stinted manner. Onthe other hand the restoration 
of Perrault’s edifice, planned with grandeur by the two architects 
Brebion and Renard, was effected from 1786 to 1793, so as to defy cen- 
turies. From 1793 to 1830 the buildings of the Observatory reeeived 
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no improvement worthy of note, but the wretehed buildings which 
masked it on all sides were demolished. In the same period were 
executed the magnificent avenue which leads from the north facade to 
the Luxembourg Palace ; the mound, forming on the south side of the 
building, tbe planted terrace, well adapted for magnetic and meteoro- 
logic observations; and the gates, railiogs, and retaining walls whieh 
now isolate and enclose the Observatory and its appendages. 

In 1532 works more directly useful to astronomy followed up these 
measures. In the course of 1831 the Chamber of Deputies, made 
acquainted with the real state of affairs, determined that our national 
observatory should be on a par with the most celebrated observatories 
in Europe. The Chamber voted spontaneously, and in one suin, a 
grant double that asked by the minister. This grant allowed not 
merely the simple repairs to be carried out aecording to the original 
moderate request, but the complete rebuilding of the observing rooms 
on the east tower. A little while after the Chamber voted a large, 
convenient, and richly decorated theatre, which has been ably joined 
on to the other buildings by its skilful architeet, and to which the love 
of astronomy draws a large audience. The rotunda with the moveable 
roof dates from the same time, and is constructed on the upper ter- 
raee; in it is now raised a fine parallactic instrament. We are stating 
the opinions of the most celebrated astronomers in Europe, when we 
assert that the new rooms for meridian observations unite convenienee 
and durability to elegance, and that they leave nothing to be desired 
in the present day. 

It was not only the state of disrepair of the fine buildings of Per- 
rault, and the restricted size of the temporary erections added to the 
old works, which, in the Observatory of Paris, grieved every French- 
man animated with patriotie feeling; but everywhere, down to a late 
date, the eye was struck with instruments almost exclusively foreign. 
If we looked at the telescopes they bore the names of Campani, 
Borelli, Hartzcecher, Huygeus, Dollond and Short. T'he mural eircles, 
the meridian glasses, and the great repeating cireles, were the work 
of Sisson, Bird, Ramsden or Reichenbach. ‘The astronomical clocks 
alone proceeded from the shops of our countrymen. Now, all the 
large instruments of the Paris Observatory are French, and without 
having sacrificed exactness to national self-love (fur such a sacrifice 
would have been a great piece of dupery), we only see on the faces of 
the eastaspect walls, or on the columns of the high or low rooms, 
magnificent divided circles, meridian and equatorial instruments of 
Fortin and Grambey, and every one can observe that the large achro- 
matic telescopes, sheltered under the vauits of the old building, have 
been wrought by the skilful hands of Lerebours and Cauchoix. What 
has been the real origin of this radical transformation, where our 
former inferiority appeared so well established, so sanctioned, that it 
seemed as if it must last for ever? The answer is very easy. We 
said to the French workmen—Do not seriously eare for the universal 
opinion as to an asserted innate superiority which the workmen of 
England and Germany have over you; go boldly to work! ‘These 
words were listened to, and their success has surpassed all expeeta- 
tions. In our country, čo dave is almost always synonimous with ¿o 
succeed. 

Of late years all the governments in Europe seemed to have agreed 
to improve the old observatories and form new ones. In England, 
Greenwich, already so justly celebrated, has received a great increase 
of plant and stalf Now the observatories of Edinburgh, Cambridge, 
Oxford, Dublin, and Armagh, may almost rival that which Flamsteed, 
Halley, Bradley, Maskelyne, and Pond have made illustrious, and 
which is fortunately still in very good hands. Analogons establish- 
ments, on a yast seale, have been erected at the Cape of Goad Hope, 
Sydney and Madras. We may perhaps be allowed, without infring- 
ing truth, to class among the great English observatories that founded 
by the Rajah of Travancore.: 

The Neapolitan government did not think it had done its duty 
towards science eveu after having constructed the great observatory 
at Palermo, to which Piazzi so gloriously attached his name in the 
beginning of this century. A fine astronomical observatory has within 
the last few years been constructed at Capo di Monte, near Naples. 
A meteorological and physical observatory is now being erected on 
the side of Vesuvius. The observatories of Florence, Milan, Padua, 
Turin, and Vienna would be open to eriticism, perhaps, if we looked 
at the buildings only; but, on the other hand, the knowledge of the 
directors, the number and beauty of the instruments, would suggest 
unlimited praise. Every one knows the suceessful exertions which 
the Belgian government has made to provide the city of Brussels 
with an observatory worthy of our day. Every one knows too that 


1 M. Arago has not alluded to the other numerous and excellent observatories munifi- 
cently maintained by private individuals, the Earl of Russe, Lord Wriothesley, Sir Jobn 
Herschel, Mr. Bishop, Treasurer of the Royal Astronomical Society, Sir Thomas Bris- 
bane, &c, &es— Translator. 
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the new observatory of Geneva takes a part successfully iu the pro- 
gress of science. Denmark possesses at Altona a model astronomical 
observatory. Bavaria can equally pride itself on the establishment 
founded near Munich, ane Hanover on that of Gottingen. The obser- 
vatory of Hambnrgh is also worthy of remark. In Prussia the courses 
of the stars are studied, under the anspices of the government, at 
Berlin, Bonn, Breslau, and in particular at Konigsberg. The instru- 
ments are excellent, and the buildings constructed on purpose, in com- 
plianee with the minute requisitions of modernscience. In this gene- 
ral career of emulation, by which the most magnificent of sciences 
everywhere profits, Russia has placed herself in the foremost rank. 
Not satisfied with having very useful observatories at Dorpat, Abo, 
Kief, Kazan, and Nicolaieff, on the Black Sea, she has just caused to 
be built a truc monument on the top of the Pulkeva hill, near St. 
Petersburg. This splendid central observatory of Russia has cost 
more than two millions of rubles (£200,000), and among its finest in- 
struments is to be observed a telescope bought at Munich for 80,000 
rubles (£5,000). 

If discontented dispositions believe that sucli a great number of 
observatories is useless, we would undeceive them by observing how 
inuch more rapidly the field of science has been extended than the 
ineans of investigation. We would, for instance, observe that locking 
at first ouly to the stars perpetually visible, more than 150,000 stars, 
formerly wrongly called fixed stars, are displaced eacli year, in pro- 
portions of which it is Incessantly necessary to determine the exact 
value; and that milliards of stars, hitherto neglected on account of 
their excessive smallness, now attract the attention of astronomers, 
and seem intended to unveil the mysterious wonders of the firmament, 
aud that as to comets, of such short appearance that they must be ob- 
served of a sudden, it has been necessary to provide against the long 
cloudy atmospheres, which in Europe, sometimes render observation 
impossible at a given spot for some weeks, Besides, was it not 
natural that, in the niueteenth century, every nation shonld have the 
noble ambition of taking part in astronomical discoveries, those of 
which mankind should be the most justly proud, on acconnt of their 
certainty, magnificence and utility. In France, moreover, in this 
respect we are far from prodigality; set aside the observatory of 
Marseilles, often paralysed by tbe bad state of the building, and the 
observatory, nearly finished, which the municipal corporation of Tou- 
louse have just erected with such rare intelligence and such great 
liberality, and what have we got left? The establishment in the 
capital, in favour of which the Minister of Public Works now asks a 
special vote. X 

Taken altogether the ardour which is exhibited in the present day,® 
by those engaged in the improvement of achromatic telescopes and 
large divided instruments of observatinn, has contributed more to the 
progress of astronomy than the exertions of all the governments in 
Evrope, in constructing new observatories and in modifying the form 
aud arrangements of the old ones. The first telescopes of the poor 
optician of Middleburg, who invented those wonderful instruments, 
had only a foot and a half focal distance. The telescopes with which 
Galileo discovered the satellites of Jupiter and the phases of Venus 
hardly magnified seven times. In none of the instruments of the im- 
mortal Florentine did the linear magnification exceed thirty-two 
times. Huygens and Cassini possessed telescopes which magnified a 
hundredfold, and they only reached this proportion by extending the 
focal distance to § yards. A little later an object glass was brought out 
by Auzout which magnified 600 times, bat had 300 feet focal distance ; 
and, as we have already said, notwithstanding a thousand clever con- 
trivances, the management of a telescope in Jengtli equal te the beight 
of the spire of the Invalides would present insurmountable difficulties. 
The opticians discouraged directed their whole attention, in imitation 
of Newton, to reflecting telescopes. Very good instruments of this 
kind were executed, but of very restricted size. In 1758, Jobn Dollond, 
the son of a French refugee weaver, executed in England what New- 
ton had declared to be impossible, namely, telescopes depriving the 
images of stars of the rainbow borders which all simple objects en- 
gender. Achromatic telescopes of small dimensions were found to 
magnify as much as the 200 or 300 feet object glasses of Dampani, 
Borelli andAuzout, and attention was then exclusively turned to theo. 
The Englisb, whose manufacturers could alone produce flint glass 
without streaks or striz, became possessed of the supply of achromatic 
telescopes for the whole world. ‘The skill of our neighbours, how- 
ever, in the manufaetore of glass was not such as to produce for the use 
of opticians pure discs of flint and crown glass more than G inches 
diameter. The images produced by a six-inel glass not having in- 
tensity enough to magnify the planets so much as the wants of seience 
required, recourse was again had to reflecting telescopes. It was 


2 And ln England for a very long time,—Tranglator, 
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then that the colossal instruments were produced, at the expense of 
the King of England, which have immortalized Herschel. Achromatic 
telescopes were necessarily again in vogue when the Swiss workman 
in a glass work near Munich succeeded in making flint glass without 
streaks. Stimulated by the skill with which Fraunhofer turned the 
glass to account, the English government endeavoured but in vain, to 
recover possession of a branch of trade which it had allowed to be 
carried off. The most powerful telescopes now used, even in the 
English observatories, are made in the shops of Paris and Munich. 

The largest achromatic telescope known has only If inches aper- 
ture. The effect of such an instrument it seems might be equalled 
and even surpassed, within accessible sizes, by reflecting telescopes. 
Lord Rosse, a wealthy peer in Ireland, is therefore now expending, 
with infinite ardour and remarkable perspicuity, enormous sums in 
experiments on the construction of telescopes of nnused dimensions. 
Things had reached this point when Messrs. Gumaud and Bontemps 
presented to the Academy of Sciences masses of crown and flint glass 
19 inches diameter, whicli seemed free from bubbles and streaks, and 
these artisans engage to supply such masses even a yard wide. On 
the other hand, opticians generously place at the disposal of learned 
societies the mechanical means which they possess of modelling, 
softening, and polishing these gigantic lenses. The most eminent 
workman in our country also lias promised to direet the undertaking. 
In a brief space of time, if the Chamber carries the motion of the 
Minister of Public Works, French astronomers will possess reflecting 
telescopes superior to anything which yet exists, superior indeed to 
anything that the most ardent imagination could last year have dared 
to hope. In the meanwhile, the parallactic stand and the turning roof 
of the east tower will allow us to turn to aecount several telescopes 
which the difficulty of managing now leaves unused. 

Will the discoveries which great instruments presage be brilliant 
enough to justify so much trouble and such great expense? If we 
quote a few facts, the Chamber will be able to reply for itself. ‘Till 
of late years we had uot succeeded in determining the real distance 
of a single star. All that astronomers knew was a limit within which 
none of these stars could be situated. Now, by means of observations, 
which will become easy with the large telescopes whicl: the Board of 
Longitude hopes soon to possess, the true distance of one star is known. 
The small star called the 6Ist of Cygnus is so distant from the earth 
that its light takes ten years to reach us. This star, therefore, if sud- 
denly annihilated would be seen ten years after the catastrophe. It 
must be remembered that light rons at the rate of 200,000 miles per 
second, that the number of seconds contained in a day is $6,400, that 
the year contains 365 days and a quarter, that the product of these 
three numbers is to be multiplied by ten to ascertain in miles the in- 
terval which separates us in a straight line from the bist of Cygnus, 
and it will be natural that astronomers should pride themselves on such 
a result, and that they should desire to apply to other stars their mag- 
nificent operations of surveying. Large telescopes with parallactic 
fittings and of high magnifying powers will enable us to perfect our 
observations on the fixed stars. The fact is now established that the 
stars of almost all the binary groups are dependent on each other, 
forming systems of suns, generally coloured, revolving around their 
common centre of gravity. The egaet measure of these movements 
of rotation, combined with the determination of the real distance of 
the two grouped stars, would mathematically conduce to a knowledge 
of the sum of the two masses. When by a series of irrefragable de- 
duetions mathematicians and astronomers succeeded in finding that 
the mass of the sun is equal to 355,000 times that of the eartb, or, in 
otber terms, when they recognized that the radiant star, placed in the 
scale of an immense balance, would require for its equilibrium in the 
opposite scale 355,000 globes such as the one we inhabit, the world was 
struck dumb with astonishinent. We canassert that still more will yet 
be done. Men determined formerly the mass ofa star which shows it- 
selfasan immense globe, a star around which the earth revolves, a star 
which governs by its attractioas, that is to say by an action dependent 
on its mass, all the planetary movements. Every one, è prior’, could 
have vaguely foreseen some connection which might lead to the de- 
sired resolt. Now, the question is to calenlate the masses of certain 
suns, suns belonging to other systems, suns placed at distances which 
confound the imagination, suns which under the telescope present no 
appreciable diameter, suns which the mere thickness of a spider's 
web will conceal from the sight of un observer—here thie strength of 
science will be shown in all its majesty. The astronomer provided 
with a telescope of large opening and high magnifying power, mounted 
parallactically, and delicately governed by a clock, willstill find a tield 
of research, almost untonched, in the vast and varied nebulosities with 
which the heavens are sown. He will study the progress of coneen- 
tration in the phosphorescent matter; he will mark the period of 
ounding in the external contour; the period of the appearance 
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of the central luminous nucleus; the period at which this nu- 
cleus, becoming brilliant, will remain ouly surrounded by a slight 
nebniosity ; and the period at which this nebulosity in its tnrn will be 
condensed, and the observer will have followed the birth of a star in 
all its phases. Other regions of the heavens will show by what laws 
these same stars weaken, and end by disappearing altogether.—With- 
out leaving our solar system, a large telescope promises discoveries of 
another kind, not less interesting. We know very little as to the at- 
mosphere of Venus, or of the very high mountains with which that 
globe, nearly as big as the earth, appears covered. The snowy spots 
which spring up, grow, lessen, and disappear periodically, sometimes 
at one pole of rotation of Mars and sometimes at the other, according 
as the snn is in snch or such a hemisphere of the ruddy planet, have 
not been sufficiently studied, With large telescopes what is still 
doubtful would appear manifest, what las only been half seen would 
become evident. Although Jupiter has not been yet assiduously ex- 
plored by means of instruments with large openings and high magni- 
fying powers, it is known with certainty that there exist in the equi- 
uoxial regions of that planet winds analogous to our trade winds, that 
the atmosphere is subjected to cnormous perturbations, and that the 
clouds are sometimes curried along with aspeed of 240 miles an hour. 
If observations made in an off-hand way, with middling instruments, 
lave led to such curious results, what may we not expect from assi- 
duity united with power. The mysterious ring of Saturn, that con- 
tinuous bridge without piers, 30,000 miles wide and less than 250 miles 
thick—a bridge which at all points is 20,000 miles distant from the 
planet it surrounds, certainly reserves capital discoveries for him who 
can follow it in all its phases witha very high magnifying power. 
The continual observation of the brilliant satellites of Jupiter has so 
much enriched science that we must expect as much from the unin- 
terrnpted observation of the satellites of Saturn and Herschel. The 
continnous examination of the movements af those microscopic satel- 
lites is now impossible in every observatory, on account of the too 
limited power of the telescopes. The study of the continual change 
of form to which comets are subjected, ought it would seem, to en- 
lighten us on the physical condition of the ethereal space. If this 
study has until now made little progress, it is only attributable to the 
want of power in the instruments with which astronomers have been 
compelled to observe those nebulous stars. 

Let us take a rapid sketch of what may be reusonably expected 
frow the application of very large telescopes to the observation of 
the moon. 1093 mountains on our satellite have been exactly 
measured, Of this number 22 exceed Mount Blanc in height, and 
that it is known is 3000 yards high. One of them, Doërfel, reaches 
4700 yards, the top of Newton 4500 yards, and of Casatus 4300 yards. 
The craterform constitntion of most of the regions of the moon has not 
been studied with less care; the depth of each crater and the height 
of the central mouad are new known with precision, and astronomers 
lave obtained these results with magnifying powers of not more than 
two hundredfold. Should we then fear to deceive ourselves by plac- 
ing great hopes on a telescope of which tbe light will allow a magni- 
fication of 6,000 fold ; so as in fact to show the mountains of our satel- 
lite as Mount Blanc is seen from Geneva? Last year Dr. Robinson 
examined the moon with a reflecting telescope, 3 feet diameter, be- 
longing to Lord Rosse, of which the light was only a quarter of that 
which would be possessed by au achromatic telescope a metre in 
diameter, The mugnifying power was moderate, but the celebrated 
astronomer of Armagh instantly recommended philosophers to resort to 
ireland, to Parsonstown, if they wished to study the physical constitu- 
tion of ou satellite. He asserted that from such an examination 
would result entirely new information as to the mode in which the 
forces acted which in our globe influenced the formation of volcanic 
districts. 

If, after having heard this long enumeration and observed the 
various researches which large achromatic telescopes will allow to be 
undertaken with every chance of success, the Chamber will conde- 
scend to remark that what is unforeseen is always the most fruitful, 
brilliant and rich, the Chamber will understand that its Committee 
unanimously recommend a grant to the Minister of Public Works of 
£3,760 to be employed in completing the Observatory of Paris. 


The King of Prussia has been graciously pleased to eonfer on Matthew 
Yabershan, Esq., of London, the great gold medal for science and literature, 
in token of His Majesty’s high approbation of his work on the “ Ancient 
ttalf-timbered Houses of Englaud.” Mr. tfabershon, who is the architect of 
the church and other buildings erecting at Jerusatem, was honoured with a 
long private interview witb the King of Prussia, relative to those extensive 
works, on his return from the Holy Land last year. 
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NATIONAL EXHIBITION OF THE ARTS, MANUFACTURES 
AND PRODUCTIONS OF THE ENGLISH EMPIRE. 


Energy, enterprise, competition lie at the reot of commerce ; to 
carry out a great and successful trade, we must exert those qualities 
not merely to maintain and extend our position, but to prevent rivalry. 
However successful may have have been our exertions, however nigh 
the position we may hold, we must labour on with the same activity, 
unless we are willing to lose our gains; no vain pride must delude 
us in our career. As we availed ourselves of the experience and skill 
of those we have snpplanted, so should we be as ready to profit by 
any action of those trying to supplant us. Holland succeeded Venice 
and Genoa—we have suceceded Holland in commercial supremacy, 
but we must recollect that we have many anxious and active rivals, 
nay it is the very nature of successful enterprise to stimulate others to 
clutch the sume gains, and if we relax in our toil one moment, half a 
dozen eager nations will push on and make way upon us in the strug- 
gle. At the same time every individual in the commonwealth is in- 
terested in maintaining our position. Let no one rest so securely on his 
fancied independence as to ueglect the prosecution of the general in- 
terests; the landholder in the decay of trade would lose his rents, 
the stockholder his dividends, the professional man his employment, 
although at the present moment lic may scarcely feel or appreeiate the 
nature of the connection. So, too, will the increase of trade promote 
their welfare, as its dceline would threaten injury. 

These remarks have urged themselves upon us the more strongly 
in consequence of the late triennial Exposition of Arts and Manufuc- 
dures at Paris. France is, it is well known, not the leading manufac- 
turing country, but in setting up an exhibition to which all Europe is 
invited, and which has no competent rival, she is enabled to make 
false impressions, by which to advance her interests. On that oeca- 
sion Paris was crowded with strangers from every part of France, 
from Germany, Italy, Belgium, and the remote parts of the continent; 
the foreigner saw productions on, which, as he lad no comparison by 
which to weigh their value, he was inclined to place too high a value ; 
the manufacturer received a stimulus to fresh exertion, and the 
feeling was impressed that France was a great manufacturing country, 
and a high character given to her among her customers abroad. Let 
us not either neglect this poiut of character; are we not often ready 
to buy French silks, Frenel ribbons, French shoes, because French ? 
and does net the stamp Loudon made, Manchester, Birmingham, or 
Sheffield made, produce an influence among the remotest tribes of the 
earth, which rival traders are ever anxious to supplant by falsification 
and imitation. In political economy, as in every department of morals, 
the influence of character is greats; it takes along while to obtain a 
character, and with common care it may be long maintained and cane 
not readily be supplanted. To appreciate the Paris Exposition pro- 
perly, we must cansider that our great customers on the continent 
were invited to witness the competency of the Freuch to supply them 
with produce, and the records of the transactions shew that this result 
was produced. Many goods changed hands, many new commercial 
connections were formed, and wany merchants discovered a source 
of supply with which they were before unacquainted. Tothe French 
manufacturer it gave this benelhit, that however lowly, instead of having 
to send travellers to solicit orders for his cutlery, his cottons, his silks, 
his machinery, in distant countries of Europe, their representatives 
were concentrated in one spot, and he was made known to them. 
That the system of the Exposition answers well in France we can 
easily appreciate, for a general satisfaction is expressed with regard 
to it, it is anticipated with national anxiety, and carried out with in- 
creased efficiency on every successive occasion. It has now, indeed, 
reached a pitch when we can no longer regard it without making 
some serious exertion. When France was u close country during the 
empire, it was nothing; while France was paralyzed, and the confi- 
dence of its commercia! classes shaken, under the restoration, it was 
to ns insignificant; but now, after the revolution of July,a long peace, 
a prudent monarch, and the predominance of the trading interests in 
the government, the Exposition has taken a great development, in 
common with everything which concerns the progress of the country, 
The system, too, has been imitated, and with effect, in most parts of 
Evrope; Berlin for Prussia and Leipzig for Saxony have just held 
Polytechnic Unions, and even Lisbon for Portugal, while Austria and 
Hungary contemplate the formation of a similar institution. 

To England, under these circumstances, it becomes evident that 
some exertion must be made—local circumstances are most favourable 
—while we have all the means of producing the most valuable exhibi- 
tion of manufactures that can be formed, the renown of our workmen 
will draw visitors and customers from all parts of the world, and our 
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means of steam communication give cheap and commodious access to 
our shores. We urge, therefore, that immediate steps be taken for 
the formation of a National Exhibition of the Arts, Manufactures and 
Productions of this country, its colonies and possessions, to be held in 
the metropolis at stated periods. That London must be the seat of 
the exhibition is evident, being the greatest commercial port, a great 
manufacturing city, having the best accommodation, and the most con- 
venient access for the conntry at large, and visiters by steam boat from 
every part of the continent, advantages which no other city unites, be- 
sides which it has its natural claims as the centre of the national 
transactions. 

The exhibition would include the raw and manufactured produce of 
every part of the empire, and would equally interest the landed pro- 
prietor and the maunfacturer in England and the most distant co- 
lonies. 

it would call on the landowner for specimens of grain, rice, straw 
for plaiting; cotton, tobacco, opium, drugs, hemp, flax, New Zealand 
flax, coir, hops, indigo, madder, wood, vegetable dyes, cocoa nut and 
other fibres, sugar, tea, cocoa, preserved and other fruits, ginger, cin- 
namon, spices, rapeseed, oils, seeds, cabinet and other timbers, galls, 
stuves, wool, cashmere and vicugna wool, goats’ hair, silk, tallow, hides, 
furs, horns, the productions of England, Canada, the East and West 
Indies, Ceylon, and Australia. No doubt in such an exhibition notice 
would be obtained for many productions of our distant possessions now 
little known or neglected. 

The miner would exhibit gold, silver, iron, copper, tin, lead, zinc, 
antimony, bismuth, manganese, arsenic, diamonds, precious stones, 
marble, granite, lime, slate, building stone, coal, salt, sand for glass, 
porcelain clay, and the many other mineral objects with which our 
empire abounds. 

The fishing interests would be able to send whalebone, tusks, oil, 
seal and other skins, spermaceti, pearls, mother of pearl, tortoiseshell, 
salt and pickled fish. 

The manufacturing interests would be represented by all the varied 
productions of London, Manchester, Glasgow, Birmiugham, Sheffield, 
Leeds, and other great producing towns, our metals, watches, mathe- 
matical instruments, machinery, cutlery, hardware, plate, jewellery, 
fire arms, shipping, glass, pottery, colours, dyes, cottons, silks, woollens, 
linens, leather, saddlery, hats, paper, books, stationery, clothing, milli- 
nery, beer, cider, wine, soap, candles, and the many varieties of these 
and minor productions, 

On all these grounds a title is made out for extensive support, but 
local interests are also concerned. The influx of strangers to the me- 
tropolis would be great, (in Paris a bed was scarcely to be had at the 
time of the Exposition,) and the traffic of coach, railway, and steam- 
boat. proprietors considerable. 

We have said nothing yet about the government, but its co-opera- 
tion, in a general point of view, could not be denied, while it is deeply 
interested as a matter of revenue, both general and local. 

The objects to be exhibited would require a large locale, either one 
of the great bazaars or some temporary erection on a waste space of 
ground, and a considerable sum of money should be devoted in medals 
and prizes to exhibitors worthy of praise. 

Now with regard to the meaus by which this can be carried out. 
We are well aware that any immediate dependence on the govern- 
ment, to carry out such an object by itself, would be vain, and that it 
requires a great deal of preparation and a great deal of agitation be- 
fore the requisite impression can be produced; and it will require, 
also, consideration whether such an object should be carried out by 
government or by means of a socicty. ft will also be necessary to de- 
termine as to the means of carrying it out, by subscription, or by a 
cbarge for admission. If possible, however, such an exhibition should 
be gratuitous, certainly for a considerable portion of time, for the 
object is to influence even the lowest mechanic, as in him resides the 
national energy as much as in the greatest capitalist. The general 
operation of such an institution must not be cramped by any short- 
sighted and sordid measure. 

We therefore recommend that a central committee of manufacturers 
and public men be formed in London, with branch local committees, 
for the purpose of promoting the formation of a National Exhibition 
of Arts, Manufactures and Productions. 

** On this subject we shall be happy to receive any communica- 
tions, addressed to the Office of the Civil Engineer and Architect’s 
Journal, £0, Fludyer Street, Westminster. 


Limnocrapny.—The Madrid papers announce that a discovery has been 
made in Catalonia, on land belonging to the State, of a rich quarry of lithographic stones, 
equal if not superior in quality to those of Saxony. The government has granted the 
working of the quarry to a Madrid merchant.| 
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TO CANDIDUS. 


In the last extract from your “ Notebook” you have favoured ine by 
making some remarks on the “ Observations’ which have also ap- 
peared in this Journal. Before attempting to reply to the remarks, 
permit me to state to our readers that the abrupt discontimance of 
the Observations was not caused by a want of subject, nor yet by a 
declining interest in the advancement of the art, but by circumstances 
over which Z kare no control. You seem, then, to think that E am so 
short sighted as uot to perceive that a missile “flung one way may 
recoil and strike what it was not aimed at.” fla missile be aimed at 
one object and Candidus interposes his bat and directs it so that it 
should strike something else, who is to be answerable for that? It 
may be very well in the game of cricket, but it would nut be candid 
in criticism. 

However Candidus, in Fasciculus 58 of his Note-book, may disap- 
prove of fault being found with the window pediments of the Vandals, 
yet in Fasciculus 57 you would appear to agree with me, fer coupled 
with a very decided approval of a row of houses in Maddox Street, 
“as the best specimen of street architecture any where in town,” the 
absence of the “cocked hats” is mentioned, without any suggestion of 
the improvement this addition would effect, we may, therefore, con- 
clude, as you say in your motto, 


“ I must have liberty 
Withal, as large a charter as the winds, 
To blaw on whom 1 pleasc.” 


that the wind does not always “ blow’? in the same quarter, and that 
the mariner who suffered bis sails to be filled by it might sometimes 
be driven out of his course unless he steered by compass. 

You have adopted a line of argument as fallacious as it is plausible : 
you hold that if the name of “cocked hat” be fairly applied as a term 
of contempt to window pedimeuts, it may justly also be applicable to 
the pediments of porticos, &c. l do not wish to quarrel abont a name, 
it is the misapplication of the thing which is to be condemned; for 
instance a cocked hat may be very suitable for the head of a soldier, 
but if placed on the exuberance of beauty which graces the dorscel 
elevation of a Hottentot Venus, are you prepared to say “ that it does 
not exactly follow that such after application is a misapplication ut- 
terly indefensible,” or that there was no absurdity in the naked savage 
of Terra det Fuego, who found a pair of pantaloovs which he threw 
over his shoulders and tied the legs under his chin? No, Candidus ! 
there is a rule in Greek Architecture (and of course in its derivatives), 
of mure general application than the one you urge, namely, that there 
is a place for every thing, and every thing for its place, Does a love of 
variety so far blind you as to make you tolerate the same thing re- 
peated, in stoall in order that you may have variety in size and scite, 
if not in figure? Advocate first the same perfection to which the 
ancients attained, and when we are masters of that, we sball then be 
able to carry ont the same principles in producing variety—but not 
until then. 

f have to express my obligation for your kindness in warning me to 
beware of the Goths, but £ beg to assure you that I neither fear Goths 
nor Vandals; as to the architecture of the latter (of which a speci- 
men may be seen in the plate of the Gravesend Pier, in the tast num- 
ber of this Journal,) it is so debased, that even those who live by it 
are asbamed to come forward openly and defend it. As for the true 
Gothic E tove it as much as any one who does not esteem it to the ex- 
clusion of the Greek. 

In stating in your remarks that “if the principle” (the application 
of pediments to windows,) “be an erroneous one in itself, it must be 
as much so in one style as the other.” Candidus is nol himself- You 
seem to forget altogether that the rules which are applicable to the 
horizontal are not suitable to the perpendicular style ; in the former 
the parts are, or ought to be, comparatively few, and their application 
subject to other laws than those which direct the same or equivalent 
members in the latter, and in it things which are monstrous, absurd, 
and insignificant in themselves, yet when arranged and placed in posi- 
tion, by the master minds by whom the Gothic was invented and 
brought to perfection, seem as if they were selected by good taste 
itself to set off the composition to advantage. | fearlessly deny that 
there exists any similarity, any analogy between the two classes, or 
anything in common except the end, namely beauty, which in both can 
be fully attained by pursuing far different roads and observing very 
different laws. As far, therefore, as I am concerned there is no ground 
for your apprehension— 


Of Goth meeting Greek in the tug of war. 


You have contended manfully and powerfully against some of the 
errors over which, I believe we hoth desire to see the art rise superior, 
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you were probably educated in the Palladian scliool, but I hope yet to 
see you throw off all its trammels, and then take yonr place as the 
most correct, as well as the most able, architectural critic of the day. 
Henry FULTON. 
Clonmore, County Dublin, 
October, 1844. 


PROFESSOR FARADAY ON HEAT. 
A course of eight Lectures delivered at the Royal Institute. 
Lecrure VIIL, June 8, 1844. 

(Specially reported for this Journal, ) 


Tne nature of flame being of general interest, and intimately connected 
with the subject, will come under consideration in the present lecture. 

Bodies that undergo combustion may he divided into two kinds, those that 
burn with flame and thase that bum without. Charcual burning in oxygen, 
becomes glowing hot, throws out large or small sparks, but produces no flame. 
So when charcoal powder or iron filings are thrown into the flame of a lamp, 
they scintillate and are consumed, but do nat form flame. But those sub- 
stances which can be converted into vapour, produce flame in burning. Va- 
pours, however, may burn without forming flame. Doebereiner discovered 
that platinum when finely divided has the property of causing gases to com- 
hine without flame, though sometimes the heat produced is so great as ta 
make the platinum hot enaugh to ignite the gases. Light thrown through 
flame on to a white sereen gives a shadow, those flames throwing the darkest 
shadow which give the strongest Jight for instance, that of camphor. 

Flame is usually of an upright tongue-shaped, but not necessarily su, as it 
is made so by the upward currents of air which its heat causes. When two 
gases which combine, such as chlorine and olefiant gases, are burned in a 
tall glass jar, the air does not influence the shape of the flame. and it is then 
ina flat plate. In looking at the flame ot a candle, several distinct parts are 
evident ; the wick, charged with the fluid tallow, around and above which is 
a dark centre, surraunded by the bright luminous part, and outside of all, a 
faint blue part. It appears to the eye that it terminates here, but its shadow 
showed that something belonging to the flame is continually ascending rapidly 
from it. This is the column of air which it is heating, mixed with the gases 
which it has formed by combustion. The parts of the flame are shown by 
holding a wire across it, it will be heated the most by the outer part, corres- 
ponding io the bright lines in the shadow. As Davy first taught, the dark 
part in the centre of the flameis unburnt gaseous matter, which is continually 
being consumed at the outer part. Some of this can be drawn from the 
flame by holding a tube slopingly in it; this 1s not smake, as may be proved 
by lighting it at the end of the tube, when it will be found to burn like the 
other part, only with a smaller flame. Tlydrogen gas, in burning, gives but 
little light. and if oxygen is mixed with it, stil] less. The light which a flame 
spreads around daes not depend. therefore, upon the hydrogen or oxygen, 
but upon another cunstituent which is tnvariably present in all substances 
employed for lighting, namely, carbon. In burning the mixture of chlorine 
and olefiant gases, the latter was completely analyzed, its hydrogen com- 
hined with the chlorine, and its carbon was deposited in the form of dense 
smoke, and soot lining the containing vessel. This is what takes place in all 
cases where enough air is nut supplied to flame, its hydragen combines with 
the oxygen of the air, and its carbon flies off as saat, a smoky flame and 
much less light being the result. A cooling surface being inserted into a 
flame prc duces the same result ; thus a piece of wire gauze puts out any part 
of a flame, itself becoming smoked. Flame, therefore, is nat mere vapor, 
hut a combustion of vapours, in all ordinary cases it is the union, at a high 
heat, of the vapours with the oxygen of the air. 

That the light produced from flame depends upon the carbon present, is 
evident from the following experiment :—the tlame of hydrogen gas, having 
scarcely any hght, is rendered luminous by throwing into it, by means of a 
hlower, a stream of finely divided charcoal, The rationale of the light pro- 
duced in flame, as given by Davy, is that when gas, oil, coal. wood, or any 
common combustible is ignited, part of it is converted into vapour, which is 
continually supplied by the heat of its own flame; that in combining witb 
the oxygen of the air, its hydrogen burns first, the carbon then from the 
heat produced, becomes glowing hot and scintillates, and being carried up is 
brought into contact with the air and becomes consumed, like the charcoal 
in the oxy-hydrogen flame. By mixing these vapours or coal gus intimately 
with air previously to burning, these phenomena are altered, and a blue 
flame, with searcely any light, but great heat, is produced. As a general 
rule, gaseous bodies may he said to give little light and much heat, but solids 
in cambustian generally give much light and little heat. Phosphorus, when 
burning, produces intense light ; this is due to the solid phosphoric acid which 
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is produced becoming intensely heated, and thus causing light. If this be so, 
the Juminosity of ordinary flames is not so much due to the combustion of 
the carbon, as to the eflect of its being intensely heated. This may be shown 
by passing the vapours from burning phosphorus (phospharic acid) through 
non-luminous flames, when they become luminaus; the vapours are not con- 
sumed, and thus might be used over and over again. ‘he same fact is proved 
by the oxy-hydrogen flame, which by itself gives scarcely any light, but, 
when lime, magnesia, or other solid bodies which do nat cansume, are placed 
in the flame, intense light is the consequence. In Theatres, for the sake of 
pradueing sudden bright light to imitate lightning, some pawdered substance 
which is easily vapoured is blown through a tube into a flame, lycopadium is 
generally emplayed. Some gases, when highly heated, give light, such as 
sulphurous acid but air will not became luminous. 

By the admixture of various substances, flame may be made to assume va- 
rious colours, producing what is called a moncehromatic lamp. The most 
perfect of these is the yellow flame produced by burning a mixture of alcohol 
and salt. Very curious effects are thus produced, no colour but yellow re- 
taining its proper hue; thus, the brilliant red of cinnabar, as in sealing-wax, 
appears pale yellow ; that of cochineal, as in lake and red morocco, looks 
black ; as also do the brilliant blues of cabalt and ultramarine ; the red of 
the blood becomes perfectly black, which gives a ghastly hue to the human 
countenance. 

Cambustion of many substances may be carried on at a temperature tao 
low far the production of flame. Thus phosphorus exposed to air, is under- 
going slow combustion, producing a luminosity but no flame. A spirit lamp 
may be fitted with a coil of platinum wire, on lighting the lamp sa as to heat 
the cail and carefully extinguish it, the heated wire will retain heat enough 
to keep the spirit in slow combustion, itself continuing glowing hot, but 
Without flame, as long as spirit remainsin the lamp. Also by pouring a few 
drops of ether, into a glass jar, and inserting quickly a fine platinum wire 
heated just below redness, a point will be found in the jar where the ether, 
combining with ihe air, will keep the wire at redness, and if the heat increase 
too much, as sometimes happens, the ether will then burn with flame. 

As tlame, therefore, requires a certain temperature for its maintenance, it 
follows that if a cald good conductor of heat is brought into a flame, it ought 
to extinguish it, And such is the case; a ring of iron placed round a very 
small flame, instantly extinguishes it. and a series of such rings, of which 
wire gauze may be cansidered as composed, will not allow the largest flame 
to pass. owing to the rapidity with which it deprives jt of heat. For the 
knowledge of this fact science is indebted to the researches of Sir H. Davy, 
wha applied it tu the construction uf his miner’s lamp. An oil lamp entirely 
enclosed in fine wire gauze, may be inserted mto a jar of explosive or com- 
bustible gas, which will burn in the interior and perhaps extinguish the flame, 
but it will not be communicated to the exterior. The value of this to the 
miner, who is frequently surrounded by the explosive fire damp, is incaleula- 
ble, and this simple instrument, which annually prevents the loss of so many 
lives, is of itself sufficient to entille its inventor tu the thanks of posterity. 

The lecturer, after thanking his audience for their attention, announced 
this as the close of the lectures for the present season, and concluded his in- 
teresling course. 


ON PAPER HANGINGS. 


<l Paper read by Mr. Cowan, at a Meeting of the Decorative Art Society, 
held at their Rooms in Davies Street, Grosvenor Square, Oct. 9, 1841. 


Among the many articles of British manufacture that lay claim to our at- 
tention, few are of more importanee than that denominated ‘ Paper Hang- 
ings,” and few have had less of that care and study that it requires; not only 
is it of importance in a commercial point of view, but it must be considered 
as a vehicle for the adyancement and encouragement of the fine arts of the 
country, 

The art of ornamenting the walls of apartments has been in use from a very 
distant period ; among the ancient Mgyptians the pietorial representations on 
the walls of their tambs may lead us tu suppose that their huuses were deco- 
rated in a similar manner. Among the Greek settlers in the south of Italy 
decorating the interior of their houses was paid great attention to; the ruins 
of Pompeii and Herculaneum attest that the art was highly cultivated there. 
Some of their designs, though wanting in artistic skill, still possess remark- 
able brilliancy of colour. The houses of the rich patricians of Italy present 
numerous specimens of beautiful decorations ; and the arabesques of Raffaelle 
and the rest of the Roman school are, perhaps, the finest productions of this 
kind in the world. 

‘Tapestries, as coverings ta walls, were in great use far many centuries in 
Europe, and among the Eastern nations it was known at a very remote period, 
Most tasteful and beautiful designs were employed in the manufacture of it, 
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and the refined taste of Athens and the talent of the first Italian artists were 
called into requisition to furnish models from which to work these patterns ; 
and those invaluable Cartoons of Raffaelle, at Hampton Court, show us how 
particular they were to procure the best designs and finest specimens of art 
to ornament the walls, a strong contrast with the character of taste of the 
present day, which is content with the productions of inferior artists, whose 
taste and judgment have never been properly cultivated, and, except in some 
few instances, are totally deficient in those principles of true art, which have 
been the study and direction of all who have arrived at excellence; and with- 
out a knowledge of these principles, no manufacture in which taste is required 
will ever reach even the length of mediocrity. 

With the increased production of paper, also, came the idea of applying it to 
the purposes of hangings far rooms; and thongh it has only been tn general 
use for little more than a century, it is nearly two hundred years since it was 
first applied to that purpose ; and it has been used as a substitute for almost 
every other species of decoration. The varieties of subjects imitated in 
paper hangings are very comprehensive, and suecessful efforts have been 
made to adapt it to the representation of architecture, sculpture, and paint- 
ing, as well as arabesque designs, ornaments and flowers. At first the aim 
seems to have been directed to imitations of tapestry, and to produce this 
was employed a material called flack, a kind of woollen cloth chopped small 
with a machine, strewed lightly with the finger and thumb over the paper, 
on which a pattern had been previously drawn with fat, oil or varnish, and 
the different colours and tints being carefully blended, an appearance of tapes- 
try was thus obtained. This method is said to have first originated in Eng- 
Jand, and wasinvented by Jerome Langer, who obtained a patent for ıt during 
the reign of Charles the First, dated May the Ist. 1634. We find, however, 
according toan old French work, that a manufacture ot this kind was car- 
ried on at Rouen, some 10 or 14 years previously, by a man named Francois, 
and was succeeded by his son, who continued the business for 50 years after 
with great success. Originally the material was of an extremely coarse 
description, and the flock projected considerahly from the paper. At Hamp- 
ton Court specimens of the early productions may still be seen, mostly painted 
in distemper, but the pattern can be distinctly traced. Ihave been enabled 
to procure a specimen of flock paper, which 1 am assured is not less than 110 
years old. In this the surface is very coarse, although a great improvement 
upon the older fabrics. 

In the reign of Queen Anne paper hangings were largely imported fram 
China, and continue in fashion down to the present day. These hangings, 
though the outlines may be executed with blocks or stencils, are almost 
wholly done by hand. The colours are very rich and brilliant, exceeding in 
beauty almost anything we can produce in England. 

Mr. Jackson, a manufacturer of paper hangings at Battersea, published, in 
the year 1754, a work on the invention of printing in chiaro scuro, and the 
application of it to the making af paper hangings, with fruits coloured 
in illustration, This book was probably used as a sort of advertisement of 
his own manufacture, and contains many just and well sustained remarks, 
showing a cultivated and properly directed taste. He purposed. instead of ad- 
hering to the old system (for it seems that paper hangings had reached some 
degree of perfection cven then), to employ subjects of more interest than the 
mere repetition of flowers and ornaments, which prevailed so much, that in- 
stead of being a principal, as they were, that they should be merely an cle- 
gant auxiliary to desigus of more dignified character—as, for instance, copies 
of the most celebrated classic subjects, statues and landscapes; and remarks 
that the persons who could not purchase the statues themselves might have 
these prints in their places, and thus gratify the taste of the possessor. He 
also proposed, instead of painting paper hangings in the ordinary way with 
size colour, that oil shonld he used, and argued the great durability of oil 
in comparison with size, and that the beauties of the colours continue as 
long as the paper can hcld together, whereas, in a short time the brilliancy 
of the other is quite lost and requires renewing. 

In speaking of the vulgar and gaudy patterns frequently selected, instead 
of tasteful and harmonious designs, he says, persons who prefer the unmean- 
ing papers so generally met with, to those done in this style, would prefer a 
fan to a picture of Raffael, Carracci, Guido or Domenichino; and those who 
choose the Chinese manner, onght to admire, in pursuit of that same taste, 
the crooked, disproportioned and ugly, in preference to the straight, regu- 
Jar and beautiful. It is by this very means of ill-judgment in furnishing 
apartments that the true taste of the person is unthinkingly betrayed, those 
little and seemingly distant things offer the clue which leads to discovering 
the whole mind, and undoes, perhaps, all the character of belng a true judge 
of the polite arts, which they are so fond of establishing. 1t seems impossi- 
ble that any mind truly formed can, without distaste, be capable of letting 

such objects in upon it through the eye, where the external senses are well- 
proportioned and just ; these monstrous objects of tbe external must be dis- 
pleasing and offensive in that hreast where the softer Sensations of humanity 
are ; in a particular degreè, a lave of beanty generally accompanies them, and 
the approbation of natural objects is the proof of these sensations existing in 
an individual, as the contrary taste is of the ill formation or perversion of 
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that mind which approves of preternatural appearances. There is a clase 
analogy between the love of beauty in external objects, and a kind truly dis- 
posed to the feeling of all the softer and more amiable sensations. 

The prevailing unfounded idea that the Mnglish, as a people, are inferiar 
ta other nations in the talents for artistic design and invention is, I am very 
glad to observe, being overturned by proofs that we are quite as capable, and 
in some instances more so than the artists of other countries, of producing 
designs of exquisite taste and workmanship, and I may here mention thatthe 
encouragement given to the arts of design by the rebuilding of the Houses of 
Parliament, is in every way praiseworthy and will give an impetus to native 
art it has never received since the days when the royal patronage was dis- 
played in the very same spot, during the reign of Henry the Third, six cen- 
turies ago. It is sometimes necessary to bring to the recollection of the 
eayillers at British talent that in many of the arts of design we have far out- 
stripped our contemporary brethren on the continent. Among our early 
Saxon progenitors we find that they attained to higher proficiency in the art 
of M. S, illumination than any continental school. lt is proved Ly our re- 
cords that painting in oil was practised in England 200 years before the time 
of Van Eyck, who is called the inventor of it, and it is well known that the 
French, until lately, were far inferior to us in ornamental worh. The son of 
Mr. Taylor, who carried on business during Mr. Jackson’s time, went over to 
France and was able to give the manufacturers there very valuable instruc- 
tions, and he fonnd that their paper hangings were far inferior to our own 
both in execution and beauty of design. Why, then, do we now find that we 
are obliged to confess their superiority in this branch, when we know that 
patterns of paper hangings (and l have myself seen them,) exist, manufactured 
60 years ago, equal, if not superior, to those executed in France at the pre- 
sent day. Several of the blocks used in the production I have also seen, and 
their beautiful workmanship far exceeds those in use for present purposes. 
It is true that, until within the last few years. a nosious tax, imposed during 
the time of Queen Anne, weighed down the spirit and clogged the energies of 
the manufacturer, but the want of a proper national school of design was the 
grand evil, and kept in cmbryo the latent genius of English youth. These 
difficulties, it is pleasing to notice, are being fast overcame; and 1 hope saon 
to find our English name, proud as we all are of it, spoken of not only as 
retaining its ancient glory, but being as a password to all other nations for 
all that is talented and tasteful, as well as for all that is noble and honourable. 
About the year 1786 a Mr. Sheringham threw a new feature into the manu- 
facture of paper hangings; this gentleman, who had spent many years on 
the continent, returned abont this time to England and estahlished a busi- 
ness in Great Marlborough Street. His enterprising spirit and refined taste 
led him to engage a number of artists of first rate ability, such men as Jones, 
Boileau, La Brie, and Fuzeli; he was thus enabled to introduce a style of 
decoration both unique and truly English in its character; he infused into 
the art a style which, for Leauty and grace, was not equalled before nar since 
surpassed. Sheringham's productions were, indeed, characteristic of the true 
principle of the art. From this establishment emanated the leading deco- 
rators of the present day, and the first houses in London built their fame 
upon the foundation he had constructed. Sheringham was, indeed, the 
Wedgwood of paper stainers. Ahout this time the Messrs. lchardts, who had 
a manufactory at Chelsea, produced designs of most exquisite workmanship. 
Besides the mode then generally in use, they adopted a method of applying 
copper plates engraved to ferm the outline, and by an under ground of silver 
and gold worked up by hand in varnish colours, eflects of the most beautiful 
kind were obtained, and they were highly illustrative of the ability of Eng- 
lish talent when properly applied. This well directed taste, their eager desire 
to advance us much as possible their undertakings, their steady endeavour to 
adopt only the most beautiful patterns, and their determination to get them 
up in the best and most careful manner, is a lesson to some of our modern 
paper stainers, which would be well for them to take to heart, and learn by 
it that while they not only depreciate their own taste by producing, as in 
many cases they do, patterns which they are almost ashamed of when finished, 
but the character of the country suffers, and they lase the opportunity of im- 
provement, while they prevent, in a great measure, the encouragement that 
wonld otherwise he bestowed, 

The establishments of these gentlemen, thaugh conducted with laudable spi- 
rit and enterprise, were destined to sink as they had risen, and the spirit of 
emulation ended with them. From that time paper stainingin England kept 
on inits tredden path, without improvement, and without advance in taste, 
The French took up the ground that we had left, and theirmanufacturers were 
everyway cncouraged by the government of Napoleon, and reached that 
standard of perfection their industry and perseverance so richly merited. 
But it is true while speaking of the ability of the French in comparison to 
ours, and of their continuing in the road we had prepared for them, they had 
no such difficulties as we have to contend with, while a heavy tax was laid 
on our productions, theirs were entirely free, while their government gave 
them every facility, we had to fight our battles singly and at our own hazard. 
While they had the best designs of great and illustrious men continually be- 
lore their eyes to improve, in fact to create a taste, we were without any ad- 
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vantages of the kind, and had to depend solely upon our own resources. 
Academies were instituted in France, at which every branch waS cheaply 
taught. Onr School of Design has only been in existence the last few years. 
Still with all these difficulties and drawbacks we have kept on amazingly, 
and improvements from time to time have been effected, particularly amang 
the minor branches of the art, which were formerly in a very low and 
wretched state. 

lt is right that the example of those who have erected their temple of fame 
almost upon the ruins of ours, should cause a spirit of enquiry into the means 
to be employed in attaining our lost position. lt is not for me as an humble 
individual to point aut any project by which this great desideratum is to be 
accomplished ; but T am certain from the increasing facilities which were and 
are every year receiving, and the attention ihat seems devoted to the Fine 
Arts at the present day, should also ke an inducement to draw some import- 
ant attention to the systems of improving paper-hangings in England. 

Tf we east our eyes towards the French as our principal cumpetitors, we 
find that the methods in practice here are precisely the same as they have in 
use, that in the mechanical branches we are snpertor, and the colours we em- 
ploy are far more durable; that at one time we equalled their productions of 
the present day ; and the only difference that exists is our want of proper 
artists, and of course the want of proper instruction to educate thase men fur 
the profession, while they employ, as did our former manufacturers, men 
who understood the principles of design and ihe harmony of colouring, and 
who make it their aim to unite every beauty with taste and cultivated judg- 
ment. 

We throw all this important branch upon persons who to gain a scanty 
living, require to unite the two professions of design and dealers in bloek cut- 
ting, and it is not to be expected but that those men will throw off a number 
of patterns of most inferior quality. They cannot be supposed to pay that 
attention that is required to produce a good article, nor have they ever had 
the means to educate themselyes sufficiently to enable them to equal work, 
which is the result of careful, indefatigable study and practice. This shows 
a great want of encouragement on the part of lnglish manufacturers, that 
we must hope to see remedied. The designer in England is not deemed ihe 
man of talent—the man of genius who is looked up to as possessing great 
and superior abilities—whose refinement of mind ensures him respect and 
honour wherever he goes: no! he on whom the manufacturer depends for 
his success in trade—he on whom devolves the important task ot creating 
from his practised mind beautiful forms and elegant combinations, it is a 
melancholy fact, is paid less for his labour than the mechanic that is em- 
ployed to print the pattern after ıt is prepared to his hand—who has no difi- 
culty to overcome—no necessity for thought, nothing but what is the com- 
mon power of animal strength to exert, 


ON A NEW SYSTEM OF FLOOD-GATES FOR WATER COURSES 
BY M. THENARD. 
(With an Engraving, Plate XVI)? 

(This paper, which was read at the last meeting of the British Association 
at York, by Mr. Oliver Byrne, was kindly presented to Mr. T. Berming- 
ham, from Ireland, on his late visit to Paris, by the inventor, M, Thenard 
who is about publishing a more detailed report of his experience on the 
various rivers in France upon which he has been engaged ; the models, which 
are most ingeniously constructed by M. Thenard, are deposited in the School 
of the Bridges and Highways, and were shown to Mr. Bermingham. It is 
mast highly creditable to M. Thenard and to his brother Baron Thenard 
that they permitted Mr, Bermingham to bring these inventions to this country 
unencumbered with patent rights. From the enormous sums which le 
knows haye been spent, and are in course of expenditure upon the river 
Shannon, he is most happy to lay these invaluable inventions before the 
public, asin his mind they will tend to lessen the expences on works of the 
same nature in future.] 


Report made to the Society for the Encouragement of National Industry, by 
M. VANYILLIERS, in the name of the Committee of Mechanical drts, on a 
System of Flood-gates, for Water-courses, with Moveable Wiers. Invented by 
M. Thenard, Principal Engineer of Bridges and Highways; and executed on 
the river Isle, Department of the Dordogne and the Gironde, for which the 
Society on the 6th September, 1543, awarded M. ‘THenarn its Gold Medal. 
{Throughout the Report ae retained the French technical terms Barrage- 

mobile (a moveable wier) and Fausse (tloodgate or sluice.)} 

Navigation, irmgation and industry require that in almost every situation 
the running waters should be raised up, in the beds that hold them, at 


.2Soeiety for the Encouragement of National Industry, founded ia 1802, recognised as 
a Save of public utility by a Royal ordonnance of 21st April, 1824, 42, Rue du 
ac, Paris, 
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those times when they are least abundant. In seasons of superabundance 
it is also of paramount importanee, that waters should be promptly and freely 
permitted to flaw on in their natural courses. Tor small water courses, these 
conditions have been amply fulfilled by the construction of sluices, flood- 
gates and wiers, the varied compositions and effects of which are well- 
known. {n the case of great rivers, the problem is more diffienlt to salve, 
in consequence of ice and broken pieces of floating badies being drawn in by 
the current, they require that alt obstacles opposed to the free passage of the 
waters should be instantly removed ; to this purpose has the ingenuity of 
man been directed for the purpose of applying them for ihe uses of naviga- 
tion, irrigation, &e. 

M. Thenard, engineer in chief, since 1528, of the canal operatians on 
the river Isle, which stood greatly in need of carrying out the foregoing con- 
ditions, has been occupied unceasingly in the search of, and experimenting upon 
the means of arriving at this result. 

He has so far succeeded in combining and executing such dispositions, that 
he can snstain the waters af the river Isle at 7 fect 4 inches above the level 
of the bed, procure a conyenient draught of water to get boats up during dry 
weather, maintain them at this level sufficiently long so that the free flowing 
of the river is incapable of drawing them away, and having arrived at this 
point, restore the waters to their natural course, in order not to espose the 
yallies to submersions prejudicial to establishments which have for their ob- 


jects the keeping back of water and navigation. 


The first report addressed ta the Administration of Bridges and Highways, 
on the trials made by M. Thenard, is dated in 183]; it announced the good 
opinion formed of them by the inspector of the Division. In 1839, so as to 
verify it, another eommission composed of inspectors general and divi- 
sional of bridges and highways was appointed by the government. M. Thenard, 
having prefected with skill and success, a happy idea of a provisional flood- 
gate, suggested to him by the divisional inspector, M. Mesnager, during the 
inspection of the navigation of the Isle, was enabled to render his system of 
Barrage more complete and applicable to many other rivers. The commis- 
sion concluded at one visit. that experiment should be made and executed 
by the commission assisted by M. Thenard, the inspector of the 
division, and many engineers from the neighbouring Jocalities. On the 
4th of July, 1841, the commission concluded their experiments, and reported 
thereon, 

Up to this time M. Thenard had not had occasion to apply his system, 
except to fixed existing barrages, and to elevate the water of 2 feet 6 inches 
or more above the crest. The central government manifested a desire that 
he should elevate the water from 3 feet io 4 feet. 

Confiding in the certainty ot his system, M. Thenard obtained authority to 
make a trial, the important results of which are the object of his communi- 
cation to the society and of the present report, and in which the retained 
body of water above the lower level was raised to a height of nearly 9 feet. 

The convictions to which these trials and observations have successively 
led M. Thenard, are as follow. 

The trap doors or sluices that M. Thenard calls Jiausses, are attached to 
hinges on the upper horizontal surface of the stationary portion or apron 
of ihe barrage, and in number sufficient to equal its length, the sluices are 
in length horizontally about 4 feet, and in height 5 feet Ginches. Ou the 
lower face there appears an iron prop similar to the props which are adapted 
to certain dressing glasses and reading desks, and which abuts against a 
stop fixed in the apron in the dock. 

When the hausses are raised and propped np they form a partition or bar- 
rage, Which stops the water and raises ıt up the river, even to exceed its 
natural level; if the hausses are let down, the water flows and resumes once 
again its natural course. 

To produce this effect, there is placed, along the entire length of the bar- 
rage, and above the apron a flat iron bar which runs aeross the riyer and 
along the foot of the props. This bar has at one of its extremities a rack 
which works in a pinion fixed at the bottom of a vertical axis that can be 
made to turn framabove by a capstan. Thisrack is made to move backwards or 
forwards as many inches as it has hawsses that require manenyering. The 
bar has on its lower edge a tooth or clect on the side of cach prop, and which 
are subdivided in suchja manner that by the removal of the bar the foot 
of each prop, the hinge of which permits a slight cireular motion, is succes- 
sively drawn away from its bed or berth when the hazsses are left without 
support, to turn on their hinges, and lower themselves one by one at pleasure 
from up the river to its downward fall, on the apron of the barrage ; the 
props at the same time stretching themselves down the stream. 

When the overflow of water las stopped, and that it is required to raise up 
the hausses, the current is opposed to bringing them back again from the 
lower to the upper part of the river. To accomplish it. use is made of a sys- 
tem of contre hausses of the same length as the kausses, but of a height less 
by 7 inches, and being capable also of being turned down towards the up 
stream; during all ihe time that the Aaxsses are either raised up or lowered 
down, the contre hausses remain lying on the apron when a spring latch 
retains each of them against ihe action of the current which has a tendency 
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to lift them np. There is an interval of about a foot between the range of 
kausses and of contre hausses, 

A flat bar of iron of the kind already described, with shifting movement, 
regulates the opening and closing the eanfre hausses. At each progression 
of an inch a staple presses and releases the latch, and the correspond- 
ing contre hausse submitting to the effort of the current, turns round on 
its hinges and raises itself to a vertical position, a bridle chain cramped on 
the solid part of the apron prevents it from going too far. By this method, 
which produces an immediate effect, is formed a second barrage abcve that 
which existed befare the letting down of the Acusses ; the current remains 
suspended, the upper edge opposes the flaw of water, and allows the lock 
keeper to raise the Lausses. 

To facilitate this operation M, Thenard has placed on the upper part of 
each contre hausse an iron man-ropy, which supports an iron gangway 
suspended at nearly the same level to which it is intended the retained body 
of water shonld rise. 

The lock keeper stands on the gangway, farnished with a little portable 
windlass which he rests on the man rope; and catches the Aanxsse with a 
hook attached to a rope; he rolls this rope on the cylinder of the windlass, 
and draws towards him the hazsse, and with it the prop or stay that supports 
it against the slipper, and at the same time he hooks it on to the contre kausse. 
He proceeds thus throngh all the Zazsses in succession, When all are hooked 
he hastens the fillingup of the space between the Jausses and contre hausses by 
drawing with his hand the vent plugs fixed in the contre hausses. This done, 
the Jatter are balanced by a volume of still water; the lock keeper then un- 
hooks in succession each contre hausse and abandons it to its weight, which 
exceeds that of the volume of water which it occupies, to fall down on to 
the stone work of the barrage, it then latches itself there anew, and the 
body of water is once again held in perfect retention by the kausses. 

‘These mananvres are performed with precision a d quickness. The report 
of July, 1841, states, that at the barrage of Coly, which is 57 feet 6 inches 
long, with the kausses 2 feet 8inches high, two men, in 8 minutes, lowered 
the kausses, raised the eontre hausses, then righted the kausses, and relaid 
the conter hausses. ln this space of time, 16 seconds were sofficient to 
lower the kausses and make the barrage disappear, and 20 seconds only were 
occupied in raising the conire kausses and restoring the mass of water in re- 
tention. 

The report of the Commissioners appninted by the Academy of Science, 
Belles Lettres, and Arts at Bordeaux. of the 10th January, 1843, states that 
at the barrage of St. Antany, which is 27 feet long, formed by seven hausses 
of 4 feet long each and 5 feet 6 inches high, and by seven conire hansses ; 
the barrage manenvre was performed twice in 30 minutes—7. e. in one minute 
per linear yard of hausses or contre hausses. M. Thenard flatters himself 
that the height of 5 feet 6 inches is not a limit far the application of his sys- 
tem: he has been obliged to confine himself to this height at the barrage dam 
of St. Antony owing to local circumstances, he thinks he could carry it to 
the height of 10 or 13 feet the Hansse. 

Already, by practical experience, has he solved a beautiful problem in hy- 
draulics, which has frequently occupied the attention of engineers, and of 
which there exists Lut one other solution, totally different, it is the work of 
M. Foirée, Divisional Inspector of Bridges and Highways. 

M. Thenard has combined in his constructian many capabilities which 
facilitate the working of, and prevent the ineonveniences which floating badies 
and matters deposited by the current might occasion, the consequences of 
whieh wonld be to perplex the operations of the hausses and the contre 
hausses, he has fixed vent holes in the partitions of the Aausses to drive away 
down the river such bodies as may have been stopped or deposited on the apron, 
The teeth or cleets of theirun bars move in the whirlpools, the entrance to which 
is closed by grooved traps which render the deposits less abundant than might 
be supposed. He can remove those which have already formed themselves by 
a pressure and a current produced by turning water through the upper open- 
ing of the pipe in which it turns the axis of the pinion, To avoid the Joss of 
water which must ensue from openings or interstices of about an ineh, whieh 
eannot be avoided between two consecutive kansses, or between the haxsses 
and the side walls there is placed a little board which covers the joint and 
hinders the flow. 

Experience has proved that the /effing down is mattended with hurtful 
jolting, because it is dane under a sheet of water which is flowing with the 
greatest rapidity and whieh instantly deadens all shocks. 

The contre hausses under the trench of water which covers them over, 
seem to hesitate a moment in raising themselves up, under the impulse of the 
current; they do not attain any great degree of velocity until in the last 
portion of their movement, the acceleration is greatly matlified by the mass of 
water the contre hausses already raised up send back laterally against the 
others. Up to the present time there has not been any serions difficulty ex- 

petienced in performing the mancnyres; branches, weeds, gravel and sand 
which might interfere with them are easily dragged away or removed. 

It is easy to conceive that within certain limits haxsses and contre hausses 
of a greater height than 5 feet 6 inches, can be employed and worked, 
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lt is the work of experience and time to pronounce upon the preservation, 
keeping in repair, and replacing the moveable parts, under and out of the 
water, of which the npparatus of M. Thenard’s barrage is composed. It is 
under the proof of ice formed underneath, raised to the surface and carried 
away by the current, against the kausses, that we can judge definitively of the 
power of resistance in the actual constructions and the modifications that 
may be applied tothem. We can rely with confidence on the skilful perse- 
verance of M. Thenard to ward off any inconveniences that have nat as yet 
presented themselves. 

In the mean time, the Larrages-mabiles, such as are executed at St. Antony, 
reflect honour on the inventive talent of M. Thenard ; they appear to be sus- 
ceptible af numerous and important applications, and to justly the appro- 
bation that the Cammittee of Mechanical Arts deem themselves empowered 
to give, and recommend the Council of the Administratinn to award to them, 

The Committee proposes, besides, to insert in the Records of the Society 
the present Report, as well as the drawings and deseriptions which accom- 
pany M. Thenard’s memorandum. 


EXPLANATIONS oF THE Figures AND PLANS. 


Fig. 1. Plan of the Barrages-mobiles, or wier with moveable flood-gates, 
with all their appendages, one set of the kuusses or gates is thrown down, 

Fig. 2. Transverse section of the same on the axis of one kausse and contre 
hansse on the line X X of fig. 1. 

Vig. 3. Another transverse section, the /ausse and contre kausse being 
down on the line Z Z of fig. 1, 

Fig. 4. Section of one of the slippers, upon which slides the support of the 
eantre hausse, 

The same letters represent the same objects in the figures of the two plans, 

A. The left-hand gangway where the Jock-keeper regulates the opening 
and shutting of the hansses. 

B. Radiated mason work, or apron, under water, in which the lower por- 
tion of the barrage is fixed. 

C, D, D’, Sills of strong oak beams grooved into the apron, on which they 
are fixed Ly as many iran cramps as there are gates or Aausses-mobiles. 

li. F,G. Three gates, or hausses-mobiles, raised by a quarter revolution round 
3 pair of horizontal hinges, «a a, fixed on the sill C, ‘These three gates, 
slightly incline down the river, as shown in fig.2, and are supported in this 
position by three strung Jegs with hinges, b b b. 

H, 1. Two gates, or contre hausses-mobiles, lying on the apron. 

b, five strong stays fixed to hinges upon the lower face of the hausses, E, F, 
G, to sustain them when they are raised against the pressure of the water 
retained by these gates. 

e, c, c, ¢, €. Five slippers fastened with cramps upon the stone apron, and In 
tach of which is inserted a short thick piece of iron close to the feet of the 
iron stays or supports b, besides a groove, along which groove these stays 
glide and allow the gates to drop down when the teeth or cleets d, of the 
longitudinal bar J, which is put in motian by the windlass E, has pushed 
the stays aside into the groove », furnished with fillets o, on each side as 
guides. 

J, A flat longitudinal bar, fixed upon the apron above the slippers and above 
the feet of the stays which support the gates when they are raised. This 
bar has as many teeth or eleets d, d, d, as there are stays, so that at each 
horizontal movement that it makes when drawn by the windlass E, towards 
it, it displaces first one stay, and that the farthest off, and then the others 
in suecession, till all the gates are dawn. 

K, K, K. Three raised contre haxsses or gates, alike to, and corresponding 
with the gates or kausses, E, F, G, each eontre kausse is retained in its vertical 
position, against the pressure af the water, by a double chain f. 

The contre hausses, lying over the lower chambers of their chains, are re- 
tained in this position, against the efforts of the current which tends to raise 
them, by a latch and spring, placed ander a chin solidly fixed on the sill of 
oak iron tie bar bound to the stakes or piles L, L, L. 

fff. three double chains fixed at the upper part of the apron, each has 
a ring fastened on one of the stakes, L, in order to retain, against the pressure 
of the water, the raised contre hausses. 

The stakes, L, af oak, are bolted toa horizontal timber sill or spring to 
render them solid, they traverse the apron and are bolted below to a frame 
of timber, as appears in the section, tig. 2. 

M M, Five other similar stakes united with the preceding ones by the iron 
ties, g g. 

N. A tlat bar of iron moved by a windlass longitudinally by means of teeth 
cut in the extremity of the bar working into a pinion fixed at the foot of an 
iron axis which is turned on the top by a small capstan, There are as many 
teeth as there are bolts in the contre hausses, it disengages them one after 
another as the bar draws the elects against the Jatces the current of water 
then raises the eontre hausses in succession side by side ta farm a temporary 
barrier and also facilitate the raising ot the kavsses that are down, 

O, O, O. Three gangways of iron, hung on hinges and by two little chains 
P, i, to two iron stanchions e, fixed and bolted on the upper border of each 
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contre hausse, These gangways are raised by the current with the contre 
hausse, and to put them in place it is sufficient to turn a little windlass. One 
of the gangways O, is shown raised against the stanchions which support 
if, as it ought to be at the moment when the luck-keeper goes to let down 
the contre hausses. 

P, P. Two gangways lying under the stanchions which support them, these 
stanchions are bolted on to the two contre hausses, HI. i, 7. The two highest 
of four stanchions, to which are suspended the two iran gangways of the 
contre hausses when down, k, k. Two other stanchions, shorter so that the 
handle of the little portable windlass can act without interfering with them. 

i. A hole in the stune work through which passes a funnel or pipe to be 
filled, full of water, at the bottom of the pipe is a socket fitted with a plug, 
which is opened after the pipe has been filled, when all the fine sand and 
mud which may have passed through the cavity in the stone work, forming 
the chamber of the windlass, is instantly driven forth; this chamber is 
otherwise in ordinary closed by a little iron cap, which is withdrawn before 
the mud is driven forth ; this cap is a protection against the entrance of gravel 
to the chamber of the windlass, at the bottom of the pipe there is a recess 
hollowed out so as to allow the free passage of the indented extremity of the 
iron bars, N and J. 

Q. Steps cut in the thickness of the masonry to descend to the gangway 
of the contre hausses ; it is furnished with an iron hand-rail. 

R. Wooden frame under the upper portion of the stone apron; itis to this 
wooden frame the stakes or piles L are fixed. 

S, S. Grooves contrived in the left hand buttress through which the axes 
of the windlasses pass. These axes are movel by the lock keeper turning a 
strong horizontal cross, by which means he pulls or pushes the horizontal 
iron bars, J, N. 

T. Cavity in which the chain is lodged when it is coiled up by the clearing 
of the contre hausses. 

V., Jointed planks or sheet piling. 

m. Iron work of the lower hinge, to the number of two on each kausse or 
contre hausse. 

q- An iron riog fixed on each kausse to raise it with the fangs of a hook 
directed by the cord attached to a little axle mounted on the two iron 
stanchions on the back of the contre housses. 

r. A hook which provisionally connects each kausse with its corresponding 
contre hausse, before lifting the little iron plug placed at the foot of each 
contre hausse, to prevent the water which passes through the plug hole to 
fill the interval between the hausses and the raised contre hausses pushing 
them back and destroying the gangway before the lock- keeper is preparel. 

There exists at the foot of each kausse iron plugs s s, fig. 1, which corre- 
spond with those of the contre hausses ; they serve Istly, to throw the contre 
hausses downwards that nothing may obstruct the notches d ; 2ndly to empty 
the water, provisionally, which may pass throngh the joints of the contre 
hausses, or even over or heyond them in order that this water may not present 
obstacles to the raising of those lying down, 

Description of some of the Ironwork of the Barrages-mobiles, 

Fig. 5, plan showing the spring bolt which holds the contre hausses when 
down, as seen in plan fig. 1. This and the following figures are designed 
on a double scale. Fig. 6. Elevation of the same, and Fig. 7, transverse sec- 
tion; g, ties of iron uniting the two lines of stakes or piles L, M; N, the 
longitadinal bar of iron; 2, spring-bo}t or latch to retain the contre hausses 
when down; 4, chin or staple on which this spring-bolt is caught; 5 5, iron 
bolts with eyes above to hold down the spring-balt; 6, a small cleet of iron 
fixed'on the long bar N, to push the spring-bolt aside from the chin or staple ; 
7, inclined plane to enable this bolt or latch to rise and fall; 8, iron bolts for 
fixing the planks and hinges of the contre hausses to the ledges; 9, large iron 
bolts for hulding the chains of the contre hausses; 1°, other iron bolts for 
holding the tie g; 11, spring of the bolt or lateb. 

Fig. 8. Plan of a spring latch which can be used to replace the bolt for 
retaining the gates when lying down. This kind of retaining power has 
been nsed for many years in the flood-gates established on the river VIsle, 
at Colly, Melette, Fontpierre and Caillade. Fig. 9. Elevation of the same 
latch, and fig. 10, section. 12, spring latch to retain the gates when lying 
down; 13, chin or staple on which this latch is caoght; 14, iron bolt with 
gimble to hold the end of the latch; +5, small clect of iron fixed on the long 
iron bar N, and intended to push the latch aside from the chin or staple ; 
16, inclined plane which enables the latch to rise or fall in its movement 
going and coming; 17, spring of latch. 

M. Vanvittrers has made another Report in the name of the Committee 
of Mechanical Arts, on the projects presented by M. Taenarp, for the com- 
bination of his system of Barrage-mobiles, with large sieve-like slnices of U5 
feet opening, and large channels also of 65 feet opening. This Report we 
propose to be the subject of a future paper, which is now heing prepared hy 
M. Thénard, and which he has kindly undertaken to forward, when com- 
plete, to Mr. Bermingham. 
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ATMOSPHERIC SYSTEM—M. CHAMEROY. 


M. Chameroy disposes uf his locomotives, applicable to our double line rail- 
ways, in the following manner :—ITe places between the two ways a conduc- 
tor or pipe, formed of iron plates and bitumen, submitted to a high pressure. 
This conductor, which is of a diameter proportional to the impulsive force 
that is required, is buried in the soil ; throughout its length, and at certain 
distances, are established branches, which come and terminate at the centre 
ofeach line ; these branches arc composed of a cylindrical tube, tv which is 
attached a cock, the key of which carries a cog-pinion. On this cock is fixed 
vertically a pipe, in the form of a hollow cone, flattened, and divided internal ly 
by a transyerse partition. This cone is surmounted by a cylindrical aspira- 
tory tube, placed horizontally, and parallel to the line; the diameter ot this 
tube is one-half less than that of the conductor; it is divided into two equal 
parts by a transverse partition, which eloses hermetically ; its length is about 
ametre, Ateach of its extremities there is an external gear, and a hollow 
cone pierced by a certain quantity of holes. On one of the sides of the branch 
a groove is placed back, in which slides a vertical rod ; the superior extremity 
of this rod is furnished with a plate, and the inferior extremity with a hook, 
which cogs with the pinion fixed to the cock. The inventor causes to travel 
on these branches an articulated tube, which he attaches under the wagons, 
Ly means of springs and chains. ‘The length of this tube is that of the train 3 
its diameter is equal to that of the conductor; it presents a longitudinal 
opening, shut by a valve, with two parallel and juxta-posed partitions. Each 
extremity of this tube is widened, and armed with a valve and lever. Under 
the first and last wagon are fixed two moveable supports, placed obliquely, 
and parallel to the wagons. 

Description of its Operation—Stationary, hydraulic, or steam-engines, are 
established at a distance of 10,000 metres (about 6% miles), from each other 
throughout the extent of the line to be worked ; these engines serve ty work 
pneumatic machines, which are put in communicatian with the conductor, or 
pipe, placed between the two lines. When there is necessity to set a train in 
motion, there is attached beneath the wagons a towing tube; one of the 
valves placed at the extremities of this tube is opened, whilst the other re- 
mains shut, and that part of the towing tube which has the valve open must 
be previously fixed in an aspiratory tube; this process being adopted. and 
after having effected a vacnum in the conductor, the cock of the branch in 
which the towing tube is engaged is then opened by hand. The communi- 
cation is immediately established between the conductorand this towing tube 
by the interior of the branch, and by the aspiratory tube. The atmospheric 
pressure is immediately exercised in the fixed transversal partition of the as- 
piratory tube, forming the basis ; it exerts itself, at the same time, through- 
out the external surface of the valve formed of the towing tube, which forms 
the paint of resistance. This pressure determines the movement of the towing 
tube, which slides in the gear, adapted to the aspiratory tube—at the same 
time, the longitudinal valye of the towing tube opens for its passing on to 
the branch to shut itself immediately afterwards. As soon as the posterior 
extremity of the train arrives at this branch, a support shuts off the cock— 
and, at the same time, another support, fixed at the head of the first wagon, 
causes the cock of the second branch to open, by pressing the hook; at this 
moment the vacunm ceases to be communicated to the towing tube by the first 
branch, whilst it is produced by the second. The shut off valve of the tow ing 
tube then opens to slide over on to the first aspiratory tube; this valve shuts 
instantly by its own weight. The atmospheric pressure acting again, the 
towing tube draws the train ta which it isattached. To suspend the progress 
of the train, they avoid opening the cocks, by raising the supports ; to stop 
or neutralise the speed they employ breaks; ta retrograde, they open the 
valve of the towing tube which was shut, and shut the other valve which 
was open. 

Chief Advantages of this System.—A single conductor, or pipe, of irun plates 
and bitumen, will cost one-half less than a conductor of cast-iron. It will 
perform the duty of a railway with a double line of rails. This conductor 
being buried in the soil is out of the way of injury. Its internal and external 
maintenance amounts to nothing. This conductor forms a vast reservoir, 
which serves to contain the element of the locomotive power, which can be 
disposed of at will, either to give to loaded trains the greatest locomotive 
power, and the greatest possible speed, or for the ascent of the inclines. He 
can retrograde, diminish, cr neutralise, this power for descending the incines, 
or for stopping the progress of the trains—in fact, this power will not be 
spent but for useful purposes. During the stoppages, as well as when the 
trains are in progress, the pneumatic engines perform and store up canstantly 
into the conductor the locomotive power. The conductor being shut, and 
subject to a high pressure of its contents, there is no fear of the entrance of 
air. Its position undergronnd will permit its being laid ona level. 1t will 
be possible to start many trains on the same line, and, for this reason, tosend 
assistant wagons. The nature of the tuwing tube, with articulations, will 
permit the clearing of curves of 300 metres (984 feet). radius, and the jump- 
ing motion of the wagons will be neutralised by the towing tube. M.Chame- 
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roy has vslablished a model uf his system at his factory for iron pipes ; this 
specimen is of 100 metres (328 feet), in length, and many trials have already 
taken place in the presence of engineers, who have pronounced the idea of 
M. Chameroy to be very simple and very ingenious, At this time, when the 
revenue of the state is to be partly employed to determine which is the most 
practicable and best system of atmospheric motion, it is necessary that every 
inventor should exhibit his own ideas, and that the ideas of all the inventors 
should be examined and discussed seriously and conscientious)y.—Afoniteur 
Industriel, Trans. Mining Journal. 


THE NEW METHOD OF EVAPORATION OF M. ADOR. 
Report by Messrs. Armengaud, Civil Engineers. 


Having been ordered by Messrs. Ador and Bidault to prove the results of 
which the new system for distilling fuel was capable, when applied to the 
evaporation of water, and which is the patented invention of M. Ador, we 
repaired to the foundry of Madame Jammetel, where the apparatus was fixed 
up, and which we were enabled to examine minutely. This apparatus of M. 
Ador is composed of a cylindrical boiler of copper, 3 feet 43 inches diameter, 
and 6 feet 6 inches in length, and inclosed in a brick furnace, from the cnd 
of which it projects 16 inches, or thereabouts. Under this boiler, in front of 
the furnace, is a cast-iron retort of a form nearly elliptical, having an internal 
length of 5 feet 6 inelics, and an extreme diameter of 21 inches, and a mini- 
mum of 10} inches, This retort is for the distillation of coal, and was heated 
by means of coke placed on a grating underneath. On the side, and in the 
same furnace, were two pneumatic heating tubes of 5 feet 6 inches in length, 
and of 94 inches internal diameter, constructed of east-iron plates of about a 
fifth of an inch in thickness, which are to receive the condensed air by two 
piston pumps, working rectilinear and alternating, each being of the follow- 
ing dimensions :—Interna] diameter, 12% inches; the course, 9} inches. 
The diameter of the pipe which conducts the condensed air of the two pnmps 
with the heating tubes was 1} inch in one part of its length, and an inch 
near the tubes. These tubes, as well as the retort, communicate with the 
interior of the boiler. The view, therefore, of this invention of M. Ador, is 
to effect the evaporation of water by the combustion of gases resulting from 
the distillation of coal, and brought in contact with a current of hot air, and 
then to utilise these gases and heated air as an additional motive power to 
that of the steam from the engendered water. The apparatus works in the 
following manner :—The retort is charged with coal, as is done in the or- 
dinary gas machinery, to about three parts of its capacity. The boiler is 
filled with water to the ordinary level, according to the work whieh is to be 
per formed, when the fire is placed on the grating, this heat is continued until 
the retort arrives at a temperature sufficiently red hot for inflaming the gas hy a 
light, and its combustion by a current of air, At this moment pumping is 
commenced and the air sent into the tubes, in the interior of which it heats 
itself, so as, ou going out, it inflames the gases in the interior of the hoiler. 
The result of this combustion is, that the water is heated, and soon gets into 
an ebullition. Therefore, if we colleet the steam which is disengage, as 
well as the gases and the heated air which combine with it, there is obtained 
a motive power so disposable as to be used like ordinary steam. We must 
remark here, that as in this operation the gases are entirely burnt, and the 
coke consumed in the grating, there nught to be no smoke from the chimney, 
and this was proved in the most decided manner. After having made our- 
selves perfectly acquainted with the nature of M. Ador’s apparatus, and its 
operation, we proceeded to work in the following manner :—The appa- 
ratus having heen worked overnight, we caused the retort to be perfectly 
emptied, as well as the grating underneath, when we placed in the retort 
about 132 Jb. of coal. We filled the boiler with a cubie metre (34 eubie 
feet), or 1000 litres (220 gallons), of water, and as the furnace was still hot, 
we observed that the temperature of this water was at the heginning of the 
operation 122°F.; we also weighed ont 88 Ib. of cake, so as successively to 
charge the grating. After tbis, we caused the retort to be heated, and placed 
the fire on the grating at 5 min. before three o'clock. Up ta 4 p. 3, the fire 
remained very inactive; at 33 min. p. 4 the gas was inflamed, by opening 
the cock of a small cseape tube placed in the Interior of the furnace, and 
used for the purpose of knowing the degree of distillation at which we ar- 
rived, but it did not burn without some ditticulty, and it was not until } p.5 
that the gas was found to burn in an efticient manner by a continuous current 
of air; at this time the pumps were not going, far which purpose two men 
were placed at each extremity of the beam which moved the pumps, when 
we perceived that the water of the boiler had preserved its primitive tempe- 
rature of 122° F., and that there had been no portion of beat used to heat 
the water of the boiler, whilst the temperature of the products af the com- 
bustion was 248° F. The pumps were kept going, and the grating was 
charged until a 4 to 7 o'clock, at which time the steam from the water enm- 
menced forming. At a} to 8 we found 6 gallons of water evaporated, and 
at ten minutes past eight 12 gallons; as the boiler was open at the top, this 
steam: disengaged itseli with the gas and the hot air. The 88 lb. of coke 
weighed at the commencement of the experiment was consumed, and the 
grating was charged with a new supply of coke, when we continued going 
till ten o'clock, after some short intervals of stoppage, between eight and ten 
o'clock, for slight repairs, At the above hour the experiment ceased, when 
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the total quantity of water evaporated was found to be 32 gallons, and the 
addition to the coke on the grate was 274 Ib. On the next day, the l4th, 
we opened the retort from which we took 99 Ib. of coke, so that 33 1b. had 
been converted into gas, and served for the evaporation of 32 gallons of 
water. We drew ont from under the grating 26 Ib. of waste, containing 
18 lb. of cinders. On this quantity we might have employed again 16 1b., 
so thal the total quantity of coke consumed on the grating was 991b. 


The above report which originally appeared in the Moniteur Industriel, 
and translated into the Mining Journal, is followed by a digest of the opera- 
tion, and concludes by observing that by the ordinary hoiler and burning of 
coal, that the effect would give less than 2 horse power, and that by M. 
Ador’s improved method the effect produced is equal to 4 horses, from 
which is to be deducted the motive power of four men for working the 
pumps, which the reporters consider is cqual to 1a horse power, leaving a 
power 33 horses, and even admitting other losses they say that by Ador’s 
system there is a saving of from 40 to 45 per cent. 

We are disposed to dispute this reasoning, but we do not consider it neces- 
sary to enter into the calculation of horse power, but simply to compare 
Ador’s improved method of evaporating with that of the ordinary method of 
heating a boiler; according to the above report there were 99 Ib. of coke 
consumed on heating the retort, and very singularly there were 99 1h. nf coke 
taken out of the retort at the conclusion of the experiment, consequently the 
quantity of coal, 132 lb., that was pnt into the retort is the actual expense of 
evaporating 32 gallons, or 53 cubic feet, of water, now according to Watt's 
data, 132 lb. of coal ought to evaporate (22°) 164 cubic feet of water, being 
three times as much as by Ador’s method, and if we refer to Pambour’s ex- 
periments, it will be found that 2 locomotive boiler consnmed on an average 
102 lb. of coke, and in some cases as low as 7°] lb., for evaporating a cubie 
foot of water, at the present time this will be found nearer the average, and 
we have no donbt that many of our marine boilers do not consume more than 
Watt’s allowance of 81b. per cuhic foot. 1t will thus be seen that instead of 
Ador’s system of evaporating being an extraordinary saving it will be an ex- 
traordinary dear one—whcn we take into consideration the expense of working 
the pnmps.—Zd. C. E. & A. Journal, 


ASTRONOMICAL OBSERVATORIES. 


As it may frequently be of use to engineers in different parts of the 
country to ascertain the nearest observatory, we have given the fol- 
lowing table, showing the latitudes, longitudes, and names of the ob- 
servers, of the principal publie and private observatories in England, 
Scotland and Ireland. The longitude is given in miuutes and seconds, 
showing, when marked thus + the time is faster than Greenwich, and 
thus — the time is slower than Greenwich. It will be recollected 
that 1° is equal to a difference of four minutes in time, so that it will 
he easy to reduce the longitudes from time to degrees when required. 
Thus, to find the distance of Dublin in degrees, convert the time into 
seconds, 4’ X 60 = 240", and 25' 22% = 25 X 60 + 22 = 1522”, 
then 422? = 6°342°, 


Lat. North. Long 
Aberdeen—Marischal College 57° 8) 57:80 obi eee 
Armagh—Rev. Dr. Robinson Si 21 127 +0 26 355 
Bedford—Capt. Smyth, R. N. 52 8 276 +0 1 51-97 
Blackheath—]lTon. J. Wrottesley D a Z -0 0 27 
Bushey Heath—Colone] Beaufoy 51 37 443 +0 1 2093 
Cambridlge—Professor Challis 5272 oles —0 0 23°84 
Dublin—Sir W. Hamilton 53 23 13 +0 25 22 
Durham— Professor Chevallier 54 46 14°9 +0 6 18 
Edinburgh—Professor llenderson 55 57 232 +0 12 436 
Greenwich— Professor Airy AE aH] 0 0 0 
Makerstoun—Sir Thomas Brisbane 55 34 45 +0 10 4 
Ormskirk— Rev. W. R. Dawes 53 34 18 +0 11 36 
Oxford—lrofessor Johnson 51 45 40 +0 5 15 
Portsmouth 50 48 3 +0 4 239 
Regent’s Park—G. Bishop, Esq. 51 31 30 +0 0 371 
Slough—Sir J. F. W. Herschel 51 30 20 +0 2 24 
South Kilworth—Rey. W. Pearson D2 va Sil +0 4 26 


Necro1.ocy.—Lepere, the architect of the Charch of St. Viacent de Paule, 
at Paris, in which work he had Hittorf for an associate, died July 18, at the 
advanced age of eighty-two. Beyond this we have not been able to aseer- 
tain the slightest particulara relative to him, for on turning to tbe “ Kunstler 
Lexicon” of the accurate and pains-taking Nagler (see ante, p. 204), all that 
we could find there was that there is not a syllable about him, notwithstand- 
ing that it contains such an innumerable quantily of names which have cither 
been long ago utterly forgotten, or have never been heard of at all. 

Carlo Paginini, professor of architecture of Milan, dicd also very lately; 
and he, we find, is one of Nagler’s very numerous absentces. Neither do we 
learn anything at all respecting him from the publication which mentions his 
death,—not cven a single date or anything whatever to assist in research. 
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REVIEWS. 


Geology, Introductory, Descriptive, and Practical. By Davip Tuomas 
Anstep, M.A. F.G.S., Prof. of Geology in King’s College. 
London: Van Voorst, 1844. 


It is one of the advantages attendant on the establishment of geolo- 
gical professorships in the colleges of the University of London, that 
as the professorships are working ones and not mere sinecures, and 
as, too, they are addressed to students intended for many active pur- 
suits, that geology is now being more practically studied, and more 
practically applied. The engineer, well aware of the intimate con- 
nection his pursuits have with geology, and deeply interested in it, 
has hitherto, when willing to apply himself to the study, been checked 
either by the meagreness of the information most valuable to him, or 
by the preponderance of matter of a purely teclmical or theoretical 
description. Geological works are either of a purely popular and 
elementary character, or else addressed so exclusively to speculative 
points or questions of natural history, that the engineer has rarely 
been able to avail himself of such productions. Tt is true that in works 
of a miscellaneous character much valuable matter is to be found ; the 
writings of Smith, the father of geology, of Delabéche and of Sopwith, 
abound with practical hints, but the general student either does not 
know where to find them or has not the time to wade through so many 
works. In delivering geological lectures to engineering students, it 
was in the power of the professor to digest and systematize this scat- 
tered information, and by this proceeding the way was prepared for 
supplying a still more important want on the part of the engineering 
profession, a competent text-book on geology, A work was required 
which should form a good elementary introduction, but carried out in 
consonance with the advancement of science, and giving a fair view 
of general principles, without verging too much on mere speculation 
or giving undue predominance to the theoretical department, while of 
course it must be so carried out as to give prominently all the practical 
applications of geology to the pursuits of the engineer. Such a work 
has been undertaken by Mr. Ansted, a pupil of the distinguished 
Sedgwick, and Professor of Geology in King’s College. Mr. Ansted 
has devoted himself conscientionsly to the task, aud not merely has he 
brought to bear upon it his own knowledge, and the latest published 
information, but he has in many cases held personal communication 
with eminent geologists, so as to make the work a text book of the 
state of geological science up to the latest moment of publication. 
Moreover, Mr. Ansted modestly states that, withont pretending to be 
a practical miner or engineer, he has taken some little trouble to qua- 
lify himself so far as to be able to appreciate what is required by the 
practical man, a preliminary too often neglected, though of imperative 
necessity to form a competent practical teacher. Im perusing the 
work, it appears to us that the author has well executed his task, and 
we only regret that it has not been in our power to bestow upon it 
longer time than we have already done, or to devote more of ourspace 
than we do on the present oecasion to a review of its contents. It is 
our intention specially to consider that portion of the second volume 
whieh is of practical application, and we shall defer until that period 
the few remarks we have to make as to the value of this study to the 
engineering profession; although, perliaps, they ought to form our 
introduction, nevertheless we think it more proper in the first instance 
briefly to illustrate the necessity which exists for such a work ina 
general point of view. 

Those who have watched the history of geology are fully aware that 
it is a progressive science, Anold text-book on anatomy may be still 
available, for it is sound as far as it goes, and the general features of 
the science are unaltered, though more minute discoveries have been 
made, and increased power of observation has been able to discriminate 
some of the finer details, such too is the case with regard to most other 
sciences. Geology, however, has not enjoyed the labours of centuries, 
it is an entirely new science, founded in our own day, developed under 
our very eyes, and progressing with the rapid growth of infancy. 
Every year brings forth some new and most important fact, and every 
such discovery, as it enlarges the boundaries ol the science, throws 
fresh light on former discoveries, and very frequently necessitates a 
new classification and new terminology. The unthinking are too apt to 
complain of this treating words as facts, and not as the representation 
of facts, they do not well appreeiate the nature of either nomenclature 
or system. Both these are essentially artificial; they are intended as 
a kind of artificial memory, to enable us better to appreciate the con- 
nection of facts and phenomena, but not to imply the existence in 
nature of such assigned classes, tribes or collections. The whole 
system is entirely artificial; if we collect together in a elass or family 
for our convenience a number of animals or plants closely resembling 
each other, we are not to imagine there is in nature any dis- 
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tinct boundary between several classes. ft is diffienlt for the na- 
turalist to draw the bounds between the whale aad the fish, between 
animal and vegetable nature, yet no one disputes the benefit of the 
received system of classification, or believes that a line of division has 
been surveyed, staked out and accurately determined. So, too, in 
geology, we talk of secondary and tertiary formations, but we are not 
to believe therefrom that the Author of creation left off work and 
began afresh and distinct series—the terms are only conventional 
and convenient. It will readily be conceived, therefore, that any 
important discovery will enable us to check and revise our existing 
system of classification, and that it becomes frequently necessary for 
the convenience of students so to do. Such is the case in every new 
science, and is particularly so in Geology, and it is essential that com- 
petent works should from time to time be compiled, which will enable 
the young student to begin on sound principles, and the old one to 
correct his previous studies. 

Most of our readers are aware that the classification for some time 
prevalent went to establish a system of primary, secondary and ter- 
tiary formations. The gravites, syenites, porphyries, and other un- 
stratified rocks, being generally found as a basis to the strata of the 
crust of the earth, received ihe name of primary, it being intended 
thereby to express that they were af the earliest date. Here, by the 
bye, we may observe that these questions of classification are not of 
mere specnlative value, but are of great importance to the engineer, 
the determination of the age of rocks being an important element to 
emable us to search for coal avd oiher minerals, for slates and building 
stoves, and influencing greatly the nature of the strata in tuonelling, 
boring, and subterranean operations. Such being the system of clas- 
sification, recent researches have established that granite and most of 
the unstratified rocks are of very various antiqnity, some indeed being 
of the earliest date, others however to be fonnd in very recent forma- 
tions. The establishment of these facts has necessarily very much 
altered the views of geologists, and these rocks of various dates have 
been farmed into a class by themselves, of crystalline and unstratified 
rocks, including the igneous rocks, as granites, granitic rocks and por- 
phyry ; the metamorphie or altered rocks, as gneiss, micashist, chiy- 
state, basalt, lava, and trap-rocks. The stratified rocks are still di- 
vided into three classes, but the first class is now denominated Paleo- 
Zoic, a term suggested, we believe, by Mr. Murchison, and indicating 
merely the fact “that the strata so called contain the fossil remains of 
the earliest formed animals.” The other great classes are stil! called 
secondary and tertiary, thongh it las been proposed to term them 
Mesozoic and Kainozotc. In the same way as the general classification 
has heen so modified, the same spirit of improvement has ailected the 
minor divisions of the palevzoic, secondary and tertiary formations. 
The reserches of Professor Sedgwick, in 1831 and 1532, followed up 
by Mr. Murchison, established the fact that an extensive region in 
Wales exhibited a distinct formation, the relations of which were de- 
termined, and it was thenceforth formed into a new system, and dis- 
tinguished by a collective name as the Silurian system. One useful result 
of this in our own country was to determine the true geological place 
of the older fassi.iferons rocks of Devonshire and Cornwall, and in 
America and Russia the application bas been still more extensive. In 
1836, Professor Sedgwick and Mr. Murchison examined a group of 
strata in Devon, that containing the culm measures, the true place of 
which had been completely misunderstood, and the determination of 
this again led to the establishment of a new system, called the De- 
vonian System, which in 1839 was recognized in the Rhenish pro- 
vinces, and subsequently in the Ural chain and in the United States. 
The Wealden System, it will be remembered, was principally deter- 
mined by Dr. Mantell. The Permian System has been most recently 
established by Mr. Murchison. Thus each new discovery has ex- 
tended the boundaries of the science, and advanced it to its present 
state, and as it is « matter of some interest to our readers to be in 
possession of the latest and most aecurate information, we subjoin a 
synopsis of the present system of the classification of the Tosstiieaon 
strata, altbongh in noticing the first part of Prof. Ansted’s work we 
then also referred to it. 


(The Sub-Siturian and Lower Sifurian Formations. (Proto- 
| zoic of Prof. Sedgwick.) 

The Upper Sifurian Group. 
4 The Devonian System and the Oid Red Sandstone. 
| The Carboniferous System, the Lower New Red Sandstone, 
L and the Magnesian Limestone. 
[The Upper New Red Sandstone of Engiand, and the Triassic 
+ System of Germany, &c. 

IE. | The Liassic Group. 

SECONDARY.» The Oolitic System. 
(abs Wealdon Formation. 

The Cretaceous System. 


I. 
PALAOZOIC, 
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The Lower Tertiaries or Eocene Group. 
l The Middle Tertiaries or Mioeene Group. 
ae The Newer Tertiaries or Pliocene Group. 
eruti The Superficial Deposits of Gravel, &c., or Pleistocene 
Group. 


The progress of palzontology, or the natural history of the ancient 
world, is inseparably connected with classifieation. The fossils, eha- 
raeteristic of a stratum, are the keys by which we ean arrive at its 
trne position, whether we find it in England, vr discover it for the 
first time in the remotest regions of America or Australia; nay, the 
lransmission of fossils fram a remote country will often enable us to 
arrive at an accurate decision as to its geology. This isa department 
which, as it has been studied with extreme minuteness by professed 
naturalists, is apt to deter the engineer from enquiring into it, though 
without adequate canse, as a competent knowledge of the most re- 
markable fossils can be readily, nay empirically attained, without the 
elaborate study necessary to make a proficient palzontologist. It will 
be evident that were we desirous of recognizing the coal measnres 
only, an acquaintance with their distinguishing fossil remains would 
be desirable, but, indeed, we can never become useful and practical 
geologists unless we extend this admission to strata generally. Prof. 
Ansted seems to us to have treated this portion of his work with skill. 
He has given an admirable introductory essay, briefly but clearly illus- 
trating the general principles, and then he has followed up each sepa- 
rate system with a chapter deseribing its distinctive fossils, confined 
as much as possible to the most characteristic specimens, so as not to 
overburden the practical man too much in the study of what to him 
must, after all, be to a great degree, a subsidiary pursuit. 

The account of the several formations and their eharacteristics eon- 
stitutes what is called Descriptive Geology, and to this the whole of 
the first volume and the beginning of the second is necessarily de- 
voted. The illustrations which are in the superior styte by which all 
Mr. Van Voorst’s productions are distinguished, comprise very mm- 
meraus sections of the severa] formations. The fossils figured are no 
less than two hundred and twenty in number, nor is the practica} por- 
tion of the work less completely illustrated. 

On coming to the practical part of the work, we think it right, as 
we have before observed to point out the importance of geolugy to 
the engineer, whieh we do, not merely to call his attention to the study, 
but to point out to him the wide field of engineering employment, in 
conneetion with applied geology, which the engineer is the instructed 
man of science to occupy, and which we consider has hardly as yet 
been properly attended to. The engineer, it must be borne in mind, 
is not merely an official called in to perform a certain fixed task, but 
he is to be considered as a skilful counsellor called in to discover re- 
sources and to apply them beneficially. The knowledge of commer- 
cia] economy possessed by our engineers has often to be turned to ae- 
count, they have frequently not merely to create a railway, doek, road, 
or canal, but to find the materials to construct it, or the traffic for its 
support. So, too, the engineer has to turn his geological knowledge 
to account. The discovery ofa mineral or fuel in a convenient posi- 
tion, an adequate access to the market, or to other minerals necessary 
for the profitable working of an establishment, require able combina- 
tions and high powers of mind. The engineer must be a man of 
scienee and a practical man, but he must not be merely this—he must 
not be a inere mechanic, a mere drudge, but he must above all things 
be a man of business. If we look to the leaders of the profession we 
particularly recognize this quality, the Stephensons, Brunels, Walker, 
Locke, Cubitt, are all distinguished for their business powers, while, 
on the contrary, we shall find many men of great abilities, and who 
have had good opportunities, who, from want of these characteristics, 
only occupy a secondary position. Not unfrequently do we find that 
an engineer, otherwise skilful, makes a bad witness before a parlia- 
mentary committee, or 2 bad adviser of a board of directors; from his 
want of business habits capitalists have no confidence in him, and his 
sphere of usefulness is by so much diminished. It is by faets like 
these that the man anxions to hold a respeetahle rank in his profes- 
sion is urged to cultivate his mind in every respeet, so as to bring to 
bear the greatest amount of knowledge and ability on the work in 
which he is engaged. Geological engineering particularly admits the 
application of these, and for this reason we eall attention to it. Mining 
rests almost as much on geology as on engineering, the two hawever 
are closely connected together, and yet we find but few engineers who 
have devoted themselves to this branch. In Cornwall particularly, the 
direetion of mining operations is almost exclusively left to the mining 
captains, though a preference would naturally be given to an edueated 

man possessing the same degree of local information, well grounded 
in the principles of geology, mineralogy, metallurgy, and chemistry, 
competent to superintend the machinery and drainage operations, to 
make the assays, and to conduct all the proceedings in a business-like 
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way. It is very true that from the elass of mine captains, as well as 
from thatof coal viewers, we have obtained some very eminent engi- 
neers—Trevithick, Stephenson, and Buddle, are names of men of first 
rata eminence—but it cannot be denied that generally the standard of 
education in the mining profession might be raised with advantage. 
It is too well known to those who have any connection with mining 
that from bad preliminary edueation, and want of superior special 
knowledge, great errors are committed, operations carried on in a 
heedless and wasteful manner, mucli money needlessly squandered, 
and jobbing of all kinds allowed, and it can scarcely be donbted that 
the resources of the mines are far from being made so available as 
they might. When, however, we find mines under the direction of 
men of high attainments, like the Taylors and Foxes, we find a state 
of affairs much more satisfactory, so that we are convinced the employ- 
ment of well-educated engineers, having a professional reputation at 
stake, would prove of considerable benefit even in comparatively 
smalt operations. Here, by the bye, we would pause to point ont a 
great benefit, which might be conferred by Mr. John Taylor, or some 
other spirited engineer or capitalist laving the direction of large ope- 
rations, and which would go far to supply the present want of mining 
schools. Let him appoint to the clerkship of one of his mines for two 
years some student who has distinguished himself in the preliminary 
studies of mining engineering, establishing a kind of mining scholar- 
ship or exhibition, which would give the holder bread and cheese and 
the opportunity of acquiring practical mining information on the sput. 
We have no doubt such appointments would be zealously contended 
for, and the proprietors would obtain a greater amount of skilled ser- 
vice for the ordinary salaries, as the opportunity of acquiring expe- 
rience would be by the student looked upon as eqnivalent to a con- 
siderable premium. Mr. Taylor is Treasurer of University College, 
and might advantageously give such an advantage to the engineering 
class of that institution, in the same way that another treasurer attached 
to it, Sir Isaac Goldsmid, has so liberally and munifieently secured an 
East India surgeoncy for the most proficient medical student. King’s 
college has good friends enough, and we recommend this hint to Pro- 
fessor Ansted’s attention, and we have little doubt something may be 
done, for the conductors of King’s College evince great zeal in the se- 
curing the efficiency of its engineering class. We give the same hint to 
Durham University, which is most favourably situated for carrying it 
out. 

If we find the want of educated mining engineers in our home es- 
tablishments, where the remuneration is on a low scale, we feel it still 
more strongly in all our foreign operations. However well the Cornish 
mining captain may get on in his native county, with his small worjks 
and among his cwn people, he is totally incompetent and most mns- 
chievous in a foreign country,so that in Mexican or Braziliau appoi t- 
ments, competently, nay often Jucratively, remunerated, we find a mst 
miscellaneous selection, In some eases German mining engineers 
have been appointed, but they are by no means calculated to give 
satisfaction to English capitalists, so that, for the mast part, educated 
English gentlemen, not brought up as engineers, have been preferred, 
and in one case an Italian refugee. Inan isolated establishment in the 
new world it would, however, he of incontestable advantage to have 
on the spot the varied resourees of a well-trained man of science able 
to turn the produce of the mine to the best account, and efficiently to 
extend the operations of the eompany, and at the same time te con- 
duct the financial affairs ia a proper manner. In Guanaxato, or Mimas 
Geraes, there is no mechanical engineer at hand to invent new ma- 
ehinery, or adapt the old machinery to the workings in the best way, 
there is no geologist, no analyst, to be obtained at a short notice, all 
this should be done at the mine, but all this is unfortunately not done. 

lt we were to go over the field of mining operations in this coun- 
try only, we should be able to show what a wide field there is for the 
young engineer, but we must restrict ourselves to the remarks we have 
already made. What may be done by skill is well shawn by the ease 
of George Stephenson and the Kilworth colliery. 

Now with regard to another branch, the great attention which is 
now being paid to scientifie agriculture partieularly claims the no- 
tice of the engineer. Here his engineering and his geology both 
come into play with advantage. The survey of an estate calls 
forth the skill of the engineer to determine its soils and subsoils, the 
nature of its available fossil products, the superficial and subterranean 
supplies of water, the drainage, the sites for buildings, the available 
natural power, the machinery and millwork which may be applied, the 
state of the roads, their direction and the mode of permanently and 
cheaply repairing them, the capabilities of the streams for affording 
water conveyance—all these and many other points admit of the ad- 
vantageous application of a very extensive range of study, in whieh 
geology enters as no inconsiderable portion. We have ro doubt that 
when Mr. Josiah Parkes was appointed consulting engineer to the 
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Royal Agricultural Society, a great many agriculturisls and a g eat 
many engineers considered the appointment as little better than a 
sinecure, perhaps nothing more than the giving to Mr. Parkes a sound- 
ing designation. We cannot say that we ourselves anticipated the 
exertions he has since made. Only to instance his last communica- 
tion iu the transactions of the Royal Agricultural Society will be suffi- 
cient to give an intimation of what may be done. He therein dis- 
cusses the size of draining tiles, and from a careful investigation of 
the quantity of water falling and the quantity to be conveyed, 
he has been enabled tu establish on a scientific and practical basis the 
necessity for greatly reducing the size of the tiles. The economical 
results accruing from this will be at once seen, the saying in material, 
labour and fuel in forming the tiles, a reduced cust to the landowner 
and farmer, a diminished cest for cartage and for repairs. Thus a 
most important diminution is obtained in the cost of all large draining 
operations, a grand point, when we consider that the large outlay is 
the great obstacle to the extension of draining. Yet this is but an 
earnest of what engineering can do for agriculture; agriculture has, 
hitherto, been too much treated asa rule of thumb, petty chandler’s shop 
pursuit, even when carried out on large farms, but the extension of 
farms admits the operations of the engineer with greatadvantage. The 
farmer is in truth a manufacturer, there is nothing mystic, nothing 
extra-cconomical in his pursuits, he is as much a manufacturer as the 
cotton or woollen manufacturer, and his operations must be conducted 
by machinery as good, as efficient, as cheap and as saving, and this, to 
a great degree, is yet to be done, although we have from Scotland a 
good deal of experience as to its advantage. Much ingenuity has been 
devoted to spades, and ploughs, cultivators, harrows, and thrashing 
machines, but the economical working of a farm as a whole, the pro- 
per application of power, and its adaptation to the resources of the 
locality, have been little studied, and here again the mechanical en- 
ginecr will find wide scope. The possession of water power on the 
spot, and the power to transport to market a dressed article, instead 
of the material in its raw and rough state, may often make production 
profitable, which otherwise could not be undertaken without consider~ 
able loss. 

Drainage is indeed a grand engineering operation, and with what 
advantage it can be followed as a pursuit Mr. Smith, of Deanston, has 
well shewn. It is evident, from the instance of Mr. Josiah Parkes’ 
exertions just adduced, that draining canaot cheaply be carried out 
empirically, for either we run the hazard of wasting money by too 
great an expenditure of material, or we jeopardize our proceedings on 
the other hand by making insufficient provision. The ground must be 
well levelled, its nature examined with the eye of a geologist, so as to 
ascertain the causes of any extra supply of water and the means of 
preventing it, and also the most convenient natural outlet, whether by 
the usual water-courses, by means of one of the geological dikes which 
intersect the country, or perhaps even by an absorbent artesian well to 
reach some lower sandy stratum. While, on the one hand, the well- 
trained practitioner will be able successfully to deal with a difficult 
case, to relieve cheaply and efficiently a moss or submerged district, 
the blunderer may bore so as to get at more water, or expend much 
money without obtaining any adequate result. The artesian well 
places at the disposal of the engineer well trained in geology as com- 
plete a command over the drainage of the earth as it is possible to 
conceive, it enables him to select his water-course at any required 
depth, as the balloonist chooses his course, either by ascending or 
descending, among the various strata of the atmosphere. Not only 
can the engineer discharge below water which camot be discharged 
above, but he can bring up, if need be, further supplies of water from 
the subterranean strata, and, a point of great importance, water of dif- 
ferent properties. Whereas, we may have above water strongly im- 
ptegnated with mineral substances injurious to vegetation, we may 
get rid of tbat and obtain a wholesome water from a lower stratum, or 
a water, perhaps, having some required chemical property, coming, it 
may be, from a calcareous formation, and holding lime in solution. 
By acquaintance with the laws governing the temperature of strata, 
and the progressive increase of temperature as we descend beneatli 
the surface of the earth, we can procure water of a high temperature, 
which may be beneficially employed in cultivation. Here, again, it 
will be noticed how studies, speculative in their origin, are ultimatcly 
made to bear practical fruits. The ill-informed man, who thinks 
there is nothing but practice, and snaps his finger at all theory, for- 
getting that the two cannot be safely associated, might have 
smiled in derision at the long and serious discussion as to the 
temperature of wells, and the height of the thermometer in mines. 
We may here observe, however, that even with regard to the ventila- 
tion of mines the study is important to the practical man, though we 
have a better proof still. We will, however, call the attention of the 
mining engineer to another result accruing from philosophie investi- 
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gation, It has been well ascertained! that the state of the atmos- 
phere has a considerable influence on the canses of explosions in 
mines, the barometer having in cases of such accidents been observed 
to fall suddenly, while, in many cases, the discharge of liydrogen gas 
is found to be most intense and powerful while the wind blows from 
the S. W.and the barometer is low, but diminishes when the baro- 
meter is rising. The sudden change in the weight of the atmospliere, 
and couseqnent pressure of the gases, is, indeed, with scientific men, 
held to be a powerful predisposing cause to those fatal colliery cata- 
strophes, of which one so serious lias lately occurred. So far, too, as 
we are able to recollect these casualties have happened in particnlar 
months, and at any rate we think it incumbent on the superintendents 
of collicries to kecp a close wateli on the barometer, and in case of 
any sudden and serious fali we think it should be incumbent on the 
managers immediately to stop the workings for the day. At sea very 
great benefit has been found from the observation of sudden changes 
in the barometer in preparing for hurricanes, so that in well-conducted 
vessels it is the practice immediately on the change being ascertained 
to get in readiness for the coming storm. To return, however, to the 
practical results accruing from a higher temperature of air and water 
in the lower strata, we find, from Professor Ansted’s work, (vol. ii. 
p. 528,) that advantage has sometimes been taken of the temperature 
of water from deep springs, conservatories have been warmed, cress- 
plots cultivated, and fishponds improved, particularly in Germany. 
At Erfurt, it is stated, the proprietor ol a salad ground by availing 
himself of this means obtains a profit of not less than £12,000 per 
annum. The great Smith, the father of geology, who was as practical 
an engineer as he was a skilful man of science, was often called upon 
to apply his powers of command over subterranean springs and water- 
courses to important cases of draining. We shall leave Prof. Ansted 
to state this himself. 


Mr. William Smitb, wbo at the close of the last century had made him- 
self much more accurately acquainted with the actual order of superposition 
of the Secondary strata in England than any person then living, was also 
ong of the first to apply this knowledge to important practical purposes. 
Abnut the year 1800 his reputation for ‘ draining ou new principles” was 
thoroughly established in the West of England, and on the occasion of nu- 
merous landslips taking place near Kath, he was emplayed to prevent, if 
possible, a recurrence of this mischief, which he etfected by tunnelling 
into the hilt on which the land was slipping, and intercepting the springs, 
and then providing a direct and convenient channel, by which the water 
could be discharged. In the year I8SII Mr. Smith was again cmployed 
to report on a subject of practical science connected with the drainage 
of strata. About that time numerous canals werc being cut in different 
parts of the West or England, and these, crossing the oolitic hills, were 
found to be particulary liable to accidents of leakage, being cut throngh 
open jointed, aud sometimes cavernous rocks, alternating with water-tight 
clays. Iu the passage across the former rocks, and more especially when the 
summit level of the caual occurs in them, the water escapes almost as fast as 
it enters, and all the skill of the engineer in pnddling, and making an artifi- 
cial bed, is sometimes exerted in vain, and cannot prevent great and ruinous 
loss. But the existence of open joints and caverns is by no means the onty, 
nor, indeed, the greatest source of injury, for innumerable small faults or 
slides traverse the country and confuse the natural direction of the springs, 
rendering them short in their courses, and uncertain and temporary in their 
flow, weakening by their irregular pressure every defence that may be op- 
posed to them, and causing leaks, which let through a portion of the water 
contained in that level of the canal. 

The general remedy for all these evils was understood by Mr. Smith, and 
proposed by him for adoption. It is “the entire interception of all the 
springs which rise from a level above the canal and pass below it through 
natural fissures and cavities. This is a process requiring great skill and ex- 
tensive experience; some of the springs for instance which it is most impor- 
tant to intercept come not to the surface at all in tbe ground above the 
canal, but flowing naturally below the surface through shaken or faulty 
ground, or along masses of displaced rock which extend in long ribs from 
the brows down into the vale, emerge or attempt to emerge in the banks of 
the canal; these no ordinary surface-draining will reach, and none but a 
draining engineer, well versed in the kuowledge of strata, can successfully 
cope with such mysterious enemies. But Mr. Smith, cunfident in his great 
experience, not only proposed, by a general systein of subterraneous cxcava- 
tion to intercept all these springs, and destroy their power to injure the 
canal, but further, to regulate and cqualize their discharge, so as to render 
them a positive benefit. This he would have accomplished by penning up 
the water in particular natural areas, or pounds, which really exist between 
lines of fault in most districts, or between certain ridges of clay (‘ horses,’) 
which interrupt the continuity of the rock, and divide the subterrancan 
water-fields into limited districts, separately manageable for the advantage 
of man hy the skilful adaptation nf science.’—Professor Phillips’ Life of 
William Smith, p. 69. 

In all those departments of engineering, which have to deal with 


1 Transactions of Nat. Hist. Sov. of Northumberland, vol. i. p. 126. 
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extensive tracts of country, and large earthworks, geology is most 
essential as a guide. The selection of the line vf country, the choiee 
of materials, the nature of subsirata to be mined and cut through, the 
springs likely to be met with require geological skill to produce a 
good and safe plan, and the same knowledge is requisite in conduct- 
ing subsequent operations, both for the engineer and contractor. Much 
of the waste of capital and subsequent litigation and in case of Ranger’s 
contraets on the Great Western Railway was caused by want of know- 
ledge as to the position of the Pennant stone and its probable hard- 
ness. Professor Ansted observes :— 


In the ease of a railroad, more than ordinary care and attention is often 
required to enable the engineer to decide bow far he may safcly, and with 
justice to his employers, eontemplate the overcoming of natural difficulties in 
a country to be passed over, in order to escape from other difficulties of a 
different kind, arising from the local value of property, and the arrangements 
that lave to be made with landowners. In this respect, an acquaintance 
with the prineiples of Geology cannot fail to be exceedingly useful, as sug- 
gesting resources, the existence of which could not otherwise be guessed at, 
or, at least, which could not be discovered without a minute ioca] knowledge 
of the district. For, let us suppose two engineers, the one unaequainted 
with the order of superposition of the strata, and ignorant cven of the fact 
of stratification at all, in its Geological sense, and the other a practical and 
well-informed studeat of Geology. And let us assume these two men to be 
required to constrnet a line of railroad from London to Dover. The mere 
engineer, having no knowledge of Geology, would only be aware, in a general 
way, that between London and the Weald of Kent, there was a range of 
chalk hills, (the North Downs,) hut that afterwards the country was tolerably 
level, as far to the east as Folkstone. Ile would soon find that, with the 
exception of the Dart and the Mole, two rivers running into the Thames, the 
one at Dartford in Kent, and the other near Kingston in Surrey, there was 
no complete drainage across the hills, and therefore no continuous valley 
leading to the level country, and these two valleys would both be found ill 
adapted for the object in view. On further examination. partial valleys 
would, however, he discovered, and one of these, we may suppose, would be 
selected as the most convenient. The rest of the work to Folkstone wonld 
be calculated for as work of the ordinary kind, and cuttings and embank- 
ments would be made without any reference to the peculiar circumstances of 
the strata, Let us now see what would be the inquiries and conclusions of 
the Geological engineer under similar circumstances. The line of road by 
Croydon is sufficiently marked out by the physical geography of the district, 
and need not he again referred to. Onr engineer, however, having settled 
these preliminaries, would consider that in the course of his work he must 
cut through a considerable portion of the lower part of the London Clay, 
whieh he would know beforehand to consist of sand and gravelly matter, mixed 
with some tenacious clay, and that he would then have to tunnel through 
the chalk, coming out upon the lower beds, which on examination he would 
find were considerably tilted towards the north. His lioe would thus carry 
him along the direetion of a small disturbance transverse to that which had 
originally elevated the beds of chalk. Throngh part of this he would have 
to tunnel, and he would be aware that in a district like that extending along 
the line of the chalk hills there was little danger of meeting with hard beds, 
or with intruded igneons rock. The advantage of being thus able to predi- 
cate with considerable certainty as to the nature of the ground through 
which the road was to be cut, must be evident to every practical man, and 
we shall soon perceive how far such knowledge is immediately applicable. 
Besides this acquaintance with the condition of the chalk the Geological en- 
gineer in this case would remember that his cuttings and embankments 
wnuld have to be made for the most part at right angles to the strike of the 
heds, but that in some cases the London Clay, having a different local dip, 
would be cnt in a slant direction. Lastly, he would be awaic that when he 
had crossed the chalk, and the other beds of the cretaceous group, he would 
come upon the Weald Clay, a hed dipping northwards, and which he would 
have to traverse in a westerly direction, and therefore directly on the line of 
strike. Now the beds of the London basin, consisting, as they generally do, 
of clay alternating with occasional sands, are exceedingly dangerous when 
deep cnttings or tunnels are made through them, which are not properly de- 
fended. And this is the ease, because the rain, washing through and carry- 
ing away the sands where a section has been made, leaves the upper bed of 
clay barely balanced upon the lower, and with a slippery surface between 
them. The inevitable consequence of such a condition of things is, that 
after a short time the upper bed slips quietly down in the direction of its 
dip, falling upon and filling up the cutting that has been made through it. 
Accidents of this kind have happened too frequently not to he familiar to 
every engineer, and the cause is now to a certain extent generally under- 
stood; but nothing short of a knowledge of the strneture of the country, or, 
in other words, of the principles of Geology, will enable any one effectually 
to avoid this danger, hecause it is one constantly recurring, and requiring 
different management, to a certain extent, for each individnal ease. The 
Geological engineer will know his danger, and will endeavour to provide 
against it beforehand. The mere empiricist who knows only the rule 
af practice on the occasion, will, perhaps, bring out at last the same, or 
nearly the same, result ; but it will be by that most expensive and least ere- 
ditable of all methods, a succession of failures.—It would be interesting and 
exceedingly instrnetive to consider, with respect to their bearing upon Geo- 
logy, several of the great lines of rail-road in England and elsewhere. lt 
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would he fouod that all of them, without exeeption, have reference at least 
as mueh to the Geologieal as to the Geographical structure of the country, 
and that in each, the great works in eutting and tunnelling, if they were 
not originally constructed on those principle advocated in the text, have been 
since altered, or must shortly be altered, in consequence, or in certain antici- 
pation, of accidents. By in the ontline of the subject at present offered, such 
a detail would be clearly ont of place. 

This will serve to illustrate the course of investigation which the 
scientilic engineer is hound to pursue who duly regards his own repu- 
tation and the interests of his employers. The treatment of slips, a 
difficulty with which railway working has made us acquainted is more 
geological than engineering, and as it is a subject which deeply in- 
terests professional men, and on which all experience is valuable, ve 
shall bring before them Professor Ansted’s observations. He says— 


The only defences, indeed, in these eases seem to be, (1) Thorough surface 
drainage on the line of outcrop of each bed cut through; (2) A greater slope 
on the rise side of the bed than is necessary on the other or dip side; and 
(3), Careful attention from time to time to see that no tendency to a slip 
shows itself. The methods to be pursued with regard to clay cuttings, and 
the accidents that are incidental to them, belong as much to cuttings for or- 
dinary roads and eanals as railroads, and are applicable in many cases, when 
other beds than clay (such as courses of limestone) are separatad by partings, 
which on exposure io the atmosphere, or on suffering the drainage of water 
through them, become slippery, and cause the upper and lower beds to lose 
their coherence, Even in an embankment, if the suceessive layers of earth 
are not level, an accident not unfrequently happens from the same cause, the 
moisture penetrating the beds, and if not loosening them under ordinary cir- 
cumstances of temperature, attecting them afterwards during severe frost, 
when the expansion of the freezing water produces effects that can hardly be 
calculated, until they are unhappily seen and felt. The advantage derived 
from a knowledge of Geolagy in engineering consists (it will now be under- 
stood) in teaching the engineer how to avoid danger, or if he must he ex- 
posed to it, how to provide a remedy from the beginning. It often happens 
that a tendeney once prodneed in the heds to slip, eannot afterwards be 
stopped, although the first step towards the mischief might have been pre- 
vented by timely application of preventive measures. The slope, in such 
dangerons euttings, should have some, and often a considerable reference to 
the dip of the bed, for however it may seem that the rain and other atmos- 
pheric agents must wash away the loose sand equally on both sides of the 
road, this is by no means the case in reality, and the washing will be far 
more rapid, and the tendency to slip down in large masses incomparably 
greater on the one side than on the other. On the one side, therefore, of 
such a cutting the judicious planting of grass will often be a suficient defence 
even with a steep slope, while on the other, even a stout wall will be in suf- 
fieient to prevent a slip from the very first day of expasure.—The dircetion 
and the degree of exposure of the face of the cutting in such cases will also 
be important subjects of consideration. In our own country a south-west 
exposure is ia most eases far more likely to be affeeted by atmospheric causes 
than any other; but this is not invariably the case, and may by Iocal in- 
finences be less liable to be injured than any other.—There are, indeed, very 
few cases in which the considerations of geological structure and relative ex- 
posure ought not so to modify the calculations of the engineer as to induee 
him to make a greater slope on one side than on the other of every deep 
cutting. 


Another department of engineering belongs decidedly to geology, 
the construetion and improvement of harbours, and he inust be a bung- 
ling practioner, who docs not make himself well acquainted with the 
natural laws influencing the coast to be acted upon, and the operations 
of the sea upon it. One who goes to work without such knowledge 
and such care, too generally brings forth shingletraps as the result of 
his labours, and wastes the money of his employers in vain attempts 
to baffle nature, instead of bringing her operations to his aid. We 
have too often expressed ourselves as to the uasound, unsatisfactory and 
unscientific state of harbour engineering in the present day, to make 
further remarks in reference to it now. 

In any kind of building operations, the engineer and architeet will 
profit by his geological knowledge, he will take care not to erect an 
establishment where the strata may be liable to slip down, he will 
look well to his foundation, he will find what prospects he has of ac- 
cess to water, and what is the nature of the drainage, and before he 
proceeds to construct his building he will earcfully examine the build- 
ing stones, which may be available, and their relative durability, 
cheapness, colour and weight. As this subject is however now fami- 
liar to our readers, in consequence of the tabours of the Parliamentary 
Commissioners, and the leetures of Mr. G. F. Richardson, we shalt 
not dwell upon it longer. 

We have already made some allusion to wellsiaking, but before we 
dismiss it altogether we must make some few more remarks, as it is a 
subjeet daily becoming of more importance. The cnquiries of Govern- 
ment and the Legislature into the state of towns have not only opened 
the way for extensive operations by the engineer in drainage and 
sewage, but they have established also the deficient supply of water 
to large populations. This is a want which must be remedied with 
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regard to upwards of a hundred considerable towns, and the engineer 
will have to ascertain the means of supply, whether from surface 
springs in the neighbourhood, or from the subterranean strata. To 
determine these points satisfactorily mere local knowledge will not 
avail, but the engineer must have a due regard to geological laws, 
The dip of the strata, the probability of obtaining 2 continuous ade- 
quate supply from any source, and of securing it practically and cco- 
nomically require careful consideration. To obtain access to a polluted 
or inconsiderable supply, to the produce of limited superticial drain- 
age, or the contents of some chance chasm is ouly of temporary benefit, 
and it will he the duty of those conducting the operations to take 
eure that they are so conducted as to be of permanent advantage and 
capable of extension with the progressive wants of an increasing po- 
pulation. The phenomena of wells belong to gevlogy, and there we 
must seek the explanation of the mode of supply and the means of 
reaching it, and also the most profitable plan of carrying out the ope- 
rations. The urgent demand fur public baths and washing places, 
which has extended from the provinces to the metropolis, and the 
means of providing them with water, now call for the consideration of 
the engineer. ‘The practicability in a given locality of obtaining a 
large supply of water of a high temperature is an important feature in 
the establishment of large baths. To make them most useful, the 
water must be warmed, so that the machine and factory worker can 
resort to them on leaving his day’s labour in winter and summer, and 
the cost of heating woter artificially causes such an increase of price, 
particularly in southern towns, where coal is dear, as considerably to 
diminish the sphere of utility and the extent of the establishments. Hf 
we have the prospect as from the celebrated well of Grenelle, of ob- 
taining half a million gallons of limpid water in 24 hours, at a tem- 
perature of 82° Fahrenheit, it is evident that we shall be justified in 
a considerable outlay. Many applications of wellwater will however 
suggest themselves to the intelligent engineer, and prompt his enter- 
prise. Before leaving the subject however, we must call his notice 
to the use of absorbent artesian wells, advantageously used in Paris, 
but neglected here. Where we lave noxious fluid discharges from 
chemical works and factories, the proprietors are often put to great 
inconvenience, aud the neighbourhood also, to get rid of them, while a 
well carried down to some absorbing stratum would be in many cases 
a cheap and certain mode to get rid of the evil. In the drainage ol 
towns too, while it will be desirable that refuse should if possible be 
applied to useful purposes as manure, yet it often happens that it cannot 
be done, and the absorbent well will then frequently come in as an 
available instrument. i f 

The engineer who proposes to devote his energies to our colonial 
empire, has it in his power, by competent geological knowledge, 
greatly to promote his own interests, and those of the country in which 
he resides. The discovery of fuel, minerals and building stones, the 
choice of sites for towns, the supply of water to them, the construction 
of harbours, lie with him, and by his own activity he must make work 
for himself, ‘The discovery of coal will require rvads, trams, and rail- 
ways, the opening out of mining operations will suggest a considerable 
application of water and steam power, the peopling of a district will 
demand roads, bridges, canals and other works of art. If he finds 
ironstone, coal and lime must be found to work it, and the establish- 
ment of every mining company will ensure to him a greater extent of 
professional practice. As he surveys the surface in his ordinary 
routine of duty, he must keep his eye constantly on the watch to de- 
tect any advantageous feature, his survey must be geological as well 
as superficial. 'The coal mines of Newcastle in New South Wales 
have led to a considerable extent of tramways, to gasworks, steam- 
boats and steam factories, and railways must follow next. From this 
discovery alone a great extent of engineering employment bas neces- 
sarily accrued, and so it must be wherever the resources of a country 
are developed by a scientific hand. Á 

The geological map is an indispensable document to the engineer. 
Constantly called upon to examine the surface of the country, he re- 
quires the most accurate knowledge of its details, an acquaintance 
with its external features, its levels, and its artificial appendages is 
not enough, he must be further intimately versed in the position of its 
strata, its faults, dikes, and indications of disturbances. At the same 
time the engincer will do well carefully to note every geological fact, 
which comes under his observation, and if of the least interest to 
communicate it to the nearest geological institution, so that our know- 
ledge of the country may become more extended, and the accessible 
sources of information improved until such time as the gencral 
ordnance geological survey is completed. We are happy to say that 
many enginecrs have distinguished themselves in this respect, and 
their labours give them particular opportunities for so duing. The 
series af geological railway sections now in progress of formation, and 
of which the portions executed are deposited in the Museum of Eco- 
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nomic Geology, will be found of very great value for all subsequent 
works in the districts to which they relate, and we hope every facility 
will be given by engineers to the prosecution of this valuable under- 
taking. 

Professor Ansted very strenuously urges the necessity for preserv- 
ing records of all mining operations on the ground of humanity, as 
well as of profit, and we sce that he has brought the subject before the 
British Association, The late Mr. Buddle, one of the greatest im- 
provers of caal mining by the liberal application of science, skill and 
research, also strongly advocated the same measure, and asa public 
depositary las now been obtained in the Museum of Economic Geo- 
logy, in Craig’s Court, Charing Cross, we sincerely trust those engi- 
neers who have the means will take the trouble on all occasions of 
transmitting such information as is in their power. Neither is it re- 
quisite that such records should be limited to mining, bnt difficulties 
met with in tunnelling, in sinking a well, or ordinary operations of 
the kind, or anything illustrative of our strata will be thankfully re- 
ceived by the Curators, and will be open to the inspection of the pub- 
lic. Specimens of building stones and minerals shuuld also be sent, 
and those engineers who have not visited the establishment should do 
su, to see what benefit they can derive from it, and how they can 
themselves add to its collections. 

We have now brought our examination of Professor Ansted’s works 
to a close, and we are not aware that it wants any recommendation 
after what we have already said. It is comprehensive, yet concise ; 
clear, without being diffuse; accurate, without being tedious; abouad- 
ing in illustration, yet without descending too far into minutia; it 
developes principles, and steers clear of speculation; it is indeed a 
work suited for the practical man, who desires to acquire a sound 
knowledge of geology ina compendions form, who has time only for 
what is useful and essential, and fears to lose his time on what is 
dubious and unprofitable. Contining itself to what is certain and 
established, it must long remain the most important text-book, while 
it will always preserve its value as an original and useful work. To 
compliment Mr. Ansted would be futile, to urge the purchase of his 
work hardly necessary, it must soon be in the hands of all students as 
it is already in those of his own class. 

For those who are desirous of stadying the fossil animal kingdom 
with more minuteness and toa greater extent, Mr. Van Voorst, the 
publisher of the work now before us, is also preparing from the hands 
of Professor Owen, one of the first men of the present day, a History 
of English Fossil Mammalia, a work, which as far as we have yetseen 
it, has greatly excited our interest and approyal, 


Ecclesiastical Architecture: Illustrations of Baptismal Fonts. Lon- 
don: Van Voorst, 1844. 


We had promised ourselves that we would say something on the 
conclusion of Mr. Van Voorst’s work, but yet what we can say we 
hardly see, except to repeat the encomiums with which we received 
the successive parts in the course of publication. The general remarks 
we migbt have made are so completely comprised in Mr. Paley’s in- 
troductory essay, that we must repeat what he says or leave the mat- 
ter alone, and that is what we think we must do, having already so 
often expressed our highly favourable opinion of the work. In re- 
commending the work to our readers, we would make this remark— 
the subject of church fonts is not merely interesting to the aotiquarian 
or to him who may have to supply such a piece of church decoration, 
but it is important to the architect generally, on account of fonts pre- 
senting authentic illustrations of style, details and decorations of the 
highest value. The number of Norman fonts in particular throws light 
upon a style of which we have the fewest relics, and the fonts of a 
later period, the decorated for instance, give us many ideas for orna- 
ments of a domestic character no less than for various articles of 
church furniture. Indeed, without an acquaintance with such records, 
the architect can be but illqualified for designing in the pointed 
styles. 

The volume contains a copious series of engravings, carefully and 
ably executed, while the work asa whole isa cheap and handsome 
oue. The architect and the designer of ornament cannot do without 
such a manual in his library, and we hope the sale of the work will 
be such as to urge the publisher to bring forth a second and third 
series, for we have many highly interesting specimens yet remain- 
ing. We may observe, however, that the present work may be con- 
sidered much more copious in reality than it is numerically, for many 
of the fonts described ure types, frequently repeated in the same dis- 
trict and in varions parts of the country with trifing variation, if with 
any at all. 

Under the name of Instrumenta Ecclesiastica, another work on 
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church furniture emanates from Mr. Van Voorst’s establishment, edited 
by the Cambridge Camden Society, and he has also in progress a 
series of decorated windows, and a manual of Gothic mouldings, all 
important, necessary and useful works, We are glad to find such at- 
tention paid to the details of art, it is indicative of an improving 
constitntion, for sticking bits of Gothic on the outside of a bain-church 
no more constitutes architecture than does a naked stereotype Ionic 
portico, on which the artistical merits of others rest. A style whether 
Greek or Gothic must be studied and treated catholically, and it is 
only when that is done we have cither architects or architecture. 


Weale’s Quarterly Papers on Engineering. Part V. London: Weale, 


The principal papers in the part are those descriptive of the Roof 
of the New Houses of Parliament, and of the Ironbridge over the 
Neva. There is also a translation of M. Arago’s Report on the 
Atmospheric Railway, describing M. Hallette’s system, and an account 
by Mr. Hughes, C.E., of the Bangor Slate Quarries. The plates are 
the chief features of interest in these papers, so as to leave us little 
room for comment or extract. In the account of the roofs we find the 
following remarks :— 


Of the supcriority of iron over wood iv the construction of roofs for build- 
ings, the architects of the present day are becoming fully convinced, and the 
splendid example now set before them by Charles Barry, Esq., should at 
least induce all who have hitherto been indifferent to the advantages of this 
material in the essential qualifications of lightness, strength, durability, and 
safety in cases of fire, to examine the subject with all the attention it de- 
serves, and the result may be looked for in the more rapid progress of the 
substitution of iron for wood in constructing the principals of roofs, espe- 
cially when of large span. Not to the roofs only, but to flooring joists or 
girders, the metal material is happily adaptable also, wherever resistance to 
fire, and great strength, with small section, are primary objects in their con- 
struction. Of these valuable properties, the architect of this edifice has 
wisely and very fully availed himself, and he has, morcover, been, by this se- 
lection, enabled to offer facilities for carrying into complete effect the most 
complicated details of construction in fines, &c., required for the proposed 
system of ventilation for the extensive pile of building under his care. 

But beyood the use of iron in forming the principals of his roofs, Mr. 
Barry has ventured to a fnrther step, of which those unacquainted with the 
experience that he is cognizant of might not fully understand the wisdom, 
but which is thoroughly approved hy all practical and scientific persons who 
have examined the subject minutely. We refer to the coverings of the roofs 
with cast iron plates of a thin section, and galvanized by a process now ad- 
mitted to present the best yet discovered means of protecting iron work ex- 
posed to the air and weather from their otherwise injurious effects. 

Upon the many substantial advantages thus attained, we are induced to 
state briefly the impressions we have received from an attentive examination, 
we might say, most interesting study, of the roofs delineated and detailed in 
the eight accompanying plates. The cast iron plates being cast of sufficient 
size to span the distance between each adjoining pair of principals, dispense 
with the necessity for any kind of boarding whatever, thns saving not only a 
great expense, bnt also diminishing the chances of damage by fire, which 
wonld, by destroying this boarding, leave the slates without sufficient sup- 
port, thus making the whole roof liable to be broken in by their derange- 
ment; or, iv the case of lead covering, the fire from the boarding communi- 
cated to the lead, would speedily reduce it to a liquid state, and create the 
most disastrous or fatal conseqnences, Again the cast iron plates allow the 
formation of ornamental rolls on the exterior, and parallel with the rafters, 
at the same time having vertical joints beneath these rolls, which, together 
with the horizontal joints, are so contrived as to be perfectly impervious to 
the admission of water. The architect beiug thus enabled to communicate 
an architectural character to the very roof, which cannot fail to be highly es- 
teemed when seen in connection with the striking features of the masonry be- 
low, when the edifice is completed. And these rolls, it must be remembered, 
which in slate covering would be impracticable, and in lead liable to consi- 
derable distortion and injnry, are when formed in iron, and cast as parts of 
the plates themselves, not liable to injury by any ordinary means or circum- 
stances, and will always retain their form, position, and imperviousness to 
wet and weather. To whatever purpose the spaces or rooms within the roofs 
may he applied,—and these spaces mnst, from the high pitch of the roofs, 
be very valnable for many purposes,—it is evident that uniformity of tempe- 
rature will he highly desirable; and this will be attaincd, it is believed, to a 
much greater degree by an iron cnvering than by one of lead, slate, or any 
other material. The corners of each plate being firmly securcd by screws 
and snugs to the rafters on which they lie, a greater degree of lateral strength 
and stiffuess is attained than can be had with any other kind of covering: in 

fact, the whole roof, principals, aud covering, become one piece of framework, 
well knit and sccured together at all points by nictal connexions, so that 
the longitudinal tie-rads, which are introduced at the intermediate points, 
are very tonch lighter than would atherwise have been advisable, and yet are 
abundantly sufficient for their purpose. Much greater facilities are likewise 
offered by this description of covering for the attachment of ornamental 
dormer windows, which the architect has introduced for the purpose of light- 
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ing the rooms within the roofs, and which could not in any other materia 
have been so neatly, durably, or safely constructed and attached to the cover- 
ing. In point of durability merely, if lead be allowed a comparison with 
iron thus prepared and adopted, the latter must be pronounced the better 
material. As to weight, little or no difference can be stated; and regarding 
their comparative expense, it is believed, allowing fairly for all circumstances, 
the prefcrence must be awarded to iron. Slate, of course, cannot snstain a 
comparison of durability, has little advantage in lightness, and not much in 
point of expense. Bnt the many valuable peculiarities belonging to iron for 
the pnrposes required, and at some of which pecnliarities we have above 
glanced, should be held tharoughly decisive as to its employment in the 
erection of an edifice of which not unly the architect in the present age, but 
the nation for many centuries, should be justified in feeling prond. 


In the account of the Great fron Bridge for the Neva, it is said— 


This bridge has seven arches, and bids fair to he a most elegant structure. 
lt is to he erected as a permanent oue across the river, at the best end of the 
town, near the official residences of the court and government. 


SPAN AND Rise or Arcus, Which are seven in number. 


ft. tte 
2 side ones span 107 each. rise 7°25 each. 
2 next ,, b z WY op 0: ae 
2 on a : z 143, WANG on 
1 centre 156 ,, 14:31, 


Total width between centre and centre of outside ribs, 66 feet 8 inches. 
The total estimated weight of the seven arches, exclnsive of the roadway 
and railing, is :—6928.3, tons cast irou, and 342-5; tons wrought iron. 


Á 


Exempla Ornamentorum. London: Bogue. Part I. 


This is a new work ou illuminated ornaments from the establish- 
ment of Mr. Jobbins, and which promises to be most useful, embracing 
in a cheap form richly illuminated designs from costly missals and 
ancient manuscripts, in a style of luxury unkuown to the last century. 
These are capable of adaptation for title pages, borders, head and tail 
pieces, initial letters, monograms, and heraldic devices. By the ar- 
chitect employed in church architecture,er on Elizabethan buildings, 
the work will be found useful in connection with designs for stained 
windows, inscriptions, commandment tables, decorated ceilings, and 
other ornaments of similar character. 

To those who know Mr. Jubbins’s last work of this hind, the Poly- 
graphia Curiosa, the Book of Initial Letters, no recommendation of 
its merits is necessary. 


Instruction for the Use of the Seyssel Asphaltic Mastic “ Claridge’s 
Patent.” 


Among the many useful practical publications on the building art, 
this is one that deserves the notice of the profession and builders re- 
siding in the conntry, because it contains full instructions for using the 
asphalte or Seyssel rock, and every particular connected with its ap- 
plication, written so clear that an ordinary plasterer cannot but under- 
stand it, It contains drawings of the various utensils, and several 
wood engravings of the various applications of the material. 


PROGRESS OF DECORATIVE ART.: 


The intellectual supremacy of man appears in few things more con- 
spicuous than in his appreciation of the sublime and beautiful, while 
in tbat mysterious sympathy which obtains between his moral percep- 
tions and certain objects in the external world, we find, perhaps, one 
of the most striking evidences of his divine origin. He who walks 
through the secluded valley, listening with delighted ear to the mur- 
muring of the silver streamlet, quickly becomes conscious of a pleasing 
affinity between its fairy music and the tenor of his own thoughts and 
feelings. He who ina proper spirit wanders amid the silence and 
solitude of the everlasting hills, and gazes from their hoary summits 
on the blue concave of heaven, or it may be on the green earth as it 
stretches out far, far beneath lim, cannot fail to imbibe largely of the 
poetry of nature, and to feel a glowing consciousness of communion 


{]) The Laws of Harmonious Colouring adapted to Interior Decorations, &c., to which 
is now added an Attempt to Define .Usthetical ‘Taste. Fifth Edition, London: W, Ss. 
Orr and Co. Vdinburgh: Fraser and Co. 

The Natural Principles and Analogy of the Harmony of Form, 

Proportion, or the Geometric Principle ot Beauty Analysed, By D.R. Hay, Decorative 
Painter to the Queen, Edigburgh. Wim. Blackwood and Sons, Eninburgh, and 22, Pall 
Mall, London. 
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with Him who is the author of sublimity, the essence of harmony, the 
spirit of all beauty. 

We are not all, however, affected in the same degree by the same 
objects, neither are our minds always in a fitting state to receive 
pleasurable inipressions. Association has, also, a powerful influence 
over our sympathies, and the contemplation of whatsoever has been 
familiar to us in infancy never fails to inspire us with delight. 

Notwithstanding, however, that our minds are so variously cov- 
stituted, and acted upon in such a variety of ways, there are, without 
doubt, certain fixed principles of beauty and harmony which command 
universal admiration; a desire of possession is a natural result of ad- 
miration, and where that may not be we have recourse to imitation. 
Hence, the wish to imitate the beauties of nature has originated the 
greater number of those delightful studies to which the energies of 
genius have been devoted. Beautiful forms and true thoughts have 
thus been handed down to us from remote times, and these Godlike 
creations, being based on nature and on virtue, still exercise an undi- 
minished sway over our imaginations. Seeing then, to take two fami- 
liar examples, that the works of Homer, the poet, and of Phidias, the 
sculptor, have been the boast and glory of the world for thousands of 
years, may we not conclude that such productions are in strict ac- 
eordance with certain fixed and leading principles; and is not this 
opinion strengthened by the following remark, with which the inge- 
nious author of the works before us incites himself and others onward 
in the pursuit of the true and beautiful. “It seems almost certain,” 
says Mr. Hay, “that the Grecians, at the period of their highest re- 
finement, had a positive geometric principle of beauty, systematically 
developed and applied in all their works.” 

Several years ago, Mr. Hay, who has been throughout life a diligent 
and successful student of nature and art, published his “ Laws of Har- 
monious Colouring,” « work which rapidly passed through four edi- 
tions, and which at once placed its author at the head of his own pro- 
fession, and effected a complete revolution in internal decorations. 
For a considerable period previous to the appearance of Mr. Hay’s 
work, house paivting had sunk to a very low state, and the term of 
house painter was almost synonymous with that of ‘“white-washer.” 
Those in the profession who ought to have led and improved the 
public taste, either from a delusive idea of realising larger profits, or 
from a want of scientific knowledge, banished everything like colour 
from house painting, and as they could not arrange decided colours 
harmoniously, they had the tact to persuade their employers that 
there was no pure harmony excepting in cold neutral tints of quaker 
drab or colourless grey. In the same way, also, everything like pen- 
cilling was set aside; and while the most abominable and unmeaning 
compounds of bad drawing and crude colouring were permitted to 
cover our walls in the shape of paper hangings, the chaste and appro- 
priate pencilled decoration, so prevalent during the last century, had 
almost entirely disappeared. 

At this juncture Mr. Hay’s work on colour made its appearance, and 
backed by the author’s artistie talent it gave a new impulse to deco- 
rative art in Edinburgh, which has ever since been perceptibly im- 
proving. Patronized by a number of enlightened and wealthy em- 
ployers, at the head of whom was the great Sir Walter Scott, Mr. 
Hay executed a number of ornamental designs remarkable for their 
masterly drawing and brilliant colouring, while those principles which 
he had evolved in his book were in many instances practically carried 
into operation under his own guidance. The arabesques of Ratfuelle 
and the grotesques of Watteau shortly became fashionable, and 
although at first many imperfect imitations were produced, competi- 
tion and appplication in a short time produced their usual results, 
until now the art of decorative house painting bids fair to rival, if not 
to surpass its ancient excellence. 

No one who attentively peruses Mr. Hay’s treatise on “The Laws 
of Harmonious Colouring” can be at any loss to account for the ex- 
tensive popularity of that work, or the revolution which it has been 
the means of effecting in all matters connected with interior decora- 
tions. The author had at once gone to the source of all harmony in 
colour, and by means of a most ingenious and original experiment he 
was enabled to establish the truth of the theory that in the solar ray, 
as in the previous practice of the artist, “there are only three primary 
homogeneous colours. 

Having thus established the first principles of harmonious colouring 
en a scientific basis, Mr. Hay, in his work, proceeds to give a practical 
exposition of the arrangements and proportions required to produce a 
harmonic effect in every kind of combination or composition, whether 
gay, gorgeous, or sombre. He shows how to avoid monotony and 
preserve repose in every supposable case, and in this way he invests 
the art of decorative house painting with a dignity to which formerly 
it had no preteosion. He treats of the styles ot colouring best adapted 
for every apartment, from the light cheerfulness of the drawing room 
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to the solemn tone which ought to prevail in the library. He trium- 
phantly proves that the strongest possible contrasting colours may be 
used in interior decorations, without disturbing that chaste simplicity 
always so desirable, and the soundness of Mr. Hay’s views on this 
point must be universally admitted, when the celebrated architect Mr. 
Barry, in his report to the Royal Commissioners, recommends the use 
of positive colours in the decoration of the New Houses of Parlia- 
ment. 

Mr. Hay, in the fifth edition of his work on colour, has publisned an 
“Essay on Æsthetical Taste,” which he defines to be the result of the 
Operation of external nature upon the senses, and the effects of these 
again upon the mind, without being subjected to the reasoning or 
rather discursive faculty. “The accuracy of this kind of judgment,’ 
he says, “although instantaneous, is purely mathematical and depend- 
ant upon certain geometrical priuciples, which regulate all combina- 
tion appreciable by the eye or the ear.’ As these geometrical prin- 
ciples, however, are more fully digested and illustrated in Mr. Hay’s 
work on “ Proportion’ we shall now proceed to examine that volume, 
in the mean time recommending to the perusal of all lovers of art 
“The Laws of Harmonious Colouring.” 

In “The Laws of Harmonious Colouring,” Mr. Hay casually alludes 
to an analogy supposed to exist between colour and sound, and ia his 
work on proportion he seeks to prove the existence of a still more in- 
timate analogy between sound and form. In attempting to establish 
this theory the author has puzzled and perplexed us to little purpose. 
The comparisons so frequently introduced between musical sound and 
geometric figures are exceedingly perplexing ; and while the reader 
is convinced that “beauty depends on calculation and geometry, and 
that certain measures are beautiful either as simply considered or as 
related,” he is far from being convinced that “the circle, the square, 
and the equilateral triangle, have any analogy to the tonic, the medient, 
and the dominant iu the musical scale.” 

Mr. Hay in his treatise assumes that this analogy does exist, and he 
sets down the circle, the square, and the equilateral trangle as prima- 
ries, and compares these forms with the tonic, the medient, the domi- 
nant in music. Now there can be no possible analogy here. In the 
first place, each form, assuraed as a primary, las a distinctive and 
positive character, independent of any relation it hears to the other 
primaries; the cirele cannot be transposed into a square, nor the 
square into an equilateral triangle. Now the tonic, the medient, and 
the dominant are relative terms, used only in respect to a harmony— 
we cao change their character at will, and convert the note which was 
the tonic into cither the medient or dominant; the do, re, mi, fa, sol, 
la, si, are positive qualities in music, which cannot be changed, no 
combination of other notes can be substituted for any one of them— 
they are the primaries of sound, and the analogy to hold good must 
agree with them. No note in the gamut is of secondary quality. It 
matters not whether B flat or C natural be selected as the key note of 
a melody or harmony, that instant the leading note rules the composi- 
tion, while the medient and the dominant arrange themselves in their 
proper places. 

The analogy between colour and sound simply consists in the fact 
that in like manner as a primary colour is never seen alone, but is 
always surrounded with a combination of the other primaries, so in 
music, when a note is struck that note, or tonic, is always heard ac- 
companied by the other two required to complete the harmony. Now 
we do not find that when the eye is fixed on a circle that that cirele 
appears surrounded or accompanied by a square or an equilateral tri- 
angle, and such being the case, while we admire the ,ingenuity dis- 
played by Mr. Hay in working out his theory, we are forced to come 
to the conclusion that the analogy has not been established. The 
primaries of sound, form and colour may have a few points of resem- 
blance, but such general or accidental features of assimilation are to 
be found throughout all nature. An analogy, to be of any practical 
use to science or art, must be perfect, and the ingenious author of 
the work now under notice will, we think, perceive and readily 
acknowledge that his analogy is too remote and imperfect to be 
turned to any account. Having said this much, we now proceed to 
examine the book in its far more important capacity, as a thoroughly 
practical and most useful digest of the geometric principle of beauty. 

The purpose of the work is to reduce to fixed principles what is 
called taste in the combination of forms, principles which were sys- 
tematically developed, and applied in all their works of art, by the 
Greeks at the period of their highest refinement, but which were 
utterly lost when the other perfections of Grecian genius were over- 
whelmed in barbarism. 

The author illustrates the object he has in view very forcibly, by 
making reference to celebrated works of painting and sculpture, some 
of which are famous [or their perfect imitation of objects in nature, 
while others excel in composition, or in scientific combination of such 
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natural objects as may be brought together in forming a subject, inde- 
pently of their individual merits. The former class of works are 
appreciated by the degree of deception produced, while the latter 
seem to be appreciated by an inherent feeling, responsive to certain 
mathemiutieal principles ot propriety and harmony existing in nature. 

While these qualities constitute the excellence of works in painting 
and sculpture, the beauty of all arehiteetural composition depends 
upon mathematical harmony alone, beeause in such there is no imita- 
tion; and it can scarcely be doubted that the five orders owe their 
origin, and the perfections of their proportions to some systematic 
mode of applying these principles practically inthe art. In propor- 
tion, therefore, as we acquire certain fixed principles of our own, we 
shull be released from the servile neeessity of continuing mere imita- 
tors of those ancients, with the philosophy of whose practice we are 
little acquainted, and who certainly did not work without principles 
themselves. These general views the author seeks to illustrate and 
explain: and in so doing, he has, in our opinion, been very successful. 
He has reduced to fixed principles what was formerly but considered 
dependant on some undefined waywardness of taste or fancy, and he 
has triumphantly established the fact that forms and figures are ren- 
dered pleasing to the sight by their geometrical quality of proportion. 

Mr. Hay, as before remarked, assumes the square, the eircle and 
the equilateral triangle as homogeneous figures, and after giving a clear 
and lucid description of the eye, with all its extraordinary parts and 
functions, he proceeds to remark, that “the effects of geometrical 
configuration on that organ are, in the first instance, regulated by the 
relation they bear to the conformation of that organ itself—hlience the 
soft influence of those figures of the curved kind, and the aeute and 
and more powerfnl effeet of those whose outlines are composed of 
angles.’ On the mode of proportioning these elements of form in the 
combinations of various figures their effect upon the eye depends; 
when a proper mode is adopted geometrie beauty is the result, while 
the adoption of an improper mode resnlts in deformity. In further 
illustration of the effects of the three forms which Mr. Hay has assumed 
as primaries, and by way of justifying himself for giving them such a 
prominent position, he states that the circle is not only the inost sim- 
ple of the homogenous forms, but naturally so in referenee to the 
organ by which it is perceived. The square is the next most conso- 
nant form to the eye, because its angles are less acute than the triangle, 
while the triangle, from its being composed of aeute angles and ob- 
lique lincs, exercises the most powerful influence on that organ, Now 
as there canbe no proportion without variety, and as in Mr. Hay’s 
primaries we have the source of endless variety, it is evident that the 
most perfect beauty must be the result of a justly proportional admix- 
ture of those forms. Nothing, amidst the many and most ingenious 
analogical illustrations which the book contains, is, we think, finer 
than the following observations on the similar effect whieh the pri- 
maries of sound and form have upon the eye. Analogy, therefore, 
does obtain most certainly here, and analogy of the most perfect kind. 

“a tt is well known in chromatics that the primary colour blue exer- 
cises a softer influence upon the eye then either of the other two, red 
and yellow, and this no doubt occurs from its being the most allied to 
darkness, or black, of the three, and hence associatiug more intimately 
with the colour of the retina itself. The colour that stands nest to it 
as a primary in the solar spectrum, is red, which consequently holds 
the situation that the triangle docs in my series of forms, and this 
colour is well known to affect the eye more forcibly than the yellow, 
which in the natural series is furthest removed from the blue, so that 
the more aeute effect of the triangle upon the eye, although holding 
a medial situation, is quite in accordance with the analogy of aeoustics 
and eliromatics.”’ p. 18. 

The author, for the purpose of rendering his analogy more com- 
plete, assigns to the oblong, the rhombus, the hexagon, and the dodec- 
agon, the same parts in form as the secondaries in sound and colour ; 
after which, he gives a very full explanation, illustrated by a number 
of diagrams, of the qualities of each of the geometrical figures referred 
to in the work, and shows that the three primaries, with their attend- 
ant secondaries, ean be produced, within the range of ocular percep- 
tion, in an endless variety of combination, and in various degrees of 
modification in regard to their proportions, 

Mr. Hay then, for the purpose, as he says, of rendering more easily 
comprehensive, and to systematize the harmony of geometry, has a 
long chapter on the Geometry of Harmony. This portion of the work 
is also illustrated by a variety of tables and diagrams, and altogether 
contains a very simple and easily understood exposition of the laws of 
acoustics, and although, as we have already stated, the analogy sought 
to be established between sound and form is not satisfactorily proved, 
yet this chapter is of itself, abstraetedly considered, altogether a mas- 
terly exposition of the geometry of harmony, while it forms a very 
fitting introduction to the study of “the harmony of geometry.” 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


[OcrosER, 


The author, in proceeding to develop this seience in detail, divides 
the circle inte 360 degrees, and endeavours to prove that in the divi- 
sion vf these degrees by the harmonic ratios the principle of geome- 
trie beauty, or proportion, lies. In the first division, by two, the dia- 
meter of the eircle, or horizontal line, the base of all geometrical 
figures, is produced. The second division by two, gives a radius per- 
pendicular to the base, preducing the right angles of 90°, and this, 
again, divided by two gives the angle of 45°, whieh is the first har- 
monie ratio; the next harmonic ratio is the angle of 60°, which is 
produced by the division of the quadrant into three. 

Mr. Hay then goes on to show that rectangles only differ from one 
another in their proportions, that is the ratio that their length bears to 
their breadth, and this proportion is determined by one measurement, 
whieh is the diagonal. The oblong is simply a modification of the 
square, and this modification is regulated by the number of degrees in 
the angle of the diagonal, which when the oblong is placed vertically 
must exceed 45°, and when horizontally placed must be under that 
number, If, therefore, a series of these diagonals be prodveed by a 
harmonie division of the degrees that occur in a quadrant, that is, by 
2, by 3, and by 5, the rectangles formed upon thesc must bear an har- 
monious relation to oné another. Thus, the diagonal of 45° relates to 
the right angle as E to 2; the diagonal 60° as 2to3; the diagonal 72° 
as 4 to 5. 

These diagonals form the groundwork on whieh Mr. Hay’s theory 
of the harmony of form is based; and most admirable, so far as it can 
be judged of in its present stage of progress, is the structure of har- 
mony which will ultimately be reared therefrom. These diagonals 
are the rules by which the building must be constructed, in every line 
from its basement to the sammit of its pediment. Already has Mr. 
Hay laid the groundwork, in a series of beautifully proportioned rect- 
angular figures, and whatever may be said about the analogy he has 
laboured to establish between sound and form, there can be but one 
understand as to his opinion of having been suceessful in discovering 
the harmonie divisions of a circle, when a series of figures of such 
perfeet beauty, and in sueh perfeet relative harmony is the result of 
such divison. 

Mr, Hay after showing that the circle and the square seem to have 
a reciprocal cffect npon one another, in regard to the harmonious 
mode of division, proceeds to illustrate, by a series of diagrains, that 
if a quadrant be placed upon any diameter of a circle and lines drawn 
through any of the harmonie divisions until they reach the circum- 
ferenee of the circle, and another line drawn from this perpendicular 
to the diameter or base, until it again meet the circumference, the 
repetition of these two lines from every similar division of the cir- 
eumference will produce an harmonious arrangement. These diagrams 
whiel are composed of a succession of harmonic angles and various 
carves, and which display every variety of figure harmoniously ar- 
ranged, are exceedingly ingenious and beautiful. In some the inter- 
sections of the straight lines in the eireular mode of combination form 
various concentric polygons, which approach the figure of the circle 
so nearly that they at first sight deceive the eye, while the curve as- 
sumes the appearance of the straight line in those combinations that 
are angular. Again, when viewed laterally, obliquely or otherwise, 
these diagrams assume a variety of forms, all exquisitely beautiful, 
harmonious, and suggestive of an endless diversity fof ornamental 
designs. 

A very clear and forcible illustration of the mode in which the har- 
monic angles may be applied is afforded by the two last plates in the 
work. They are harmonic combinations uf reetangles, divided inte 
triangles agreeably to the Platonic system, and the strong lines show 
how they may be formed inte solids or vaeuities in arehitectural com- 
position. 

After a very able dissertation on the harmonie ratio of numbers, 
whieh is also illustrated by a number of diagrams, Mr. Hay concludes 
his treatise as follows:—“ Thus have I endeavoured to analyse the 
geometric principle of beauty-——proportion—by showing that it is re- 
gulated by the harmonic ratios of numbers. And by the application 
of those ratiso to a quadrant of the eirele, L have sbewn that an almost 
infinite series of reetangles may be produced, bearing to one another 
eertain harmonious relations; and that, within each of those a series 
of six other distinetive characters of figures may be systematically 
and harmoniously generated. In short, that the beauty arising from 
the harmony of form may be on all oceasions with certainty produced. 

“ But the application of this system to the various arts in which it 
will be useful, must form the subject of another treatise, as it would 
be premiutare to apply rules until their aceuraey were acknowledged. 
I shall, however, ia the mean time, add a few general rules which ob- 
viously arise out of this theory :— 

‘Ist. Rectangles, when arranged in succession, either horizontally 
or vertically, should only differ from one another in one of their di- 


mensions; so that, when vertically arranged either as solids or vacui- 
tics, their vertical sides must be in the same line; and when horizon- 
tally arranged, their horizontal lines must also he in the same line, 
their harmony being regulated by their diagonals alone. 

“2nd. Triangles must on ull occasions correspoud to the rectangles 
with which they are associated—acutely when the rectangle is verti- 
cal, and obtusely when it is horizontal, As the harmonious propor- 
tion of every rectangle, when in a vertical or horizontal position, is 
determined by an oblique line, called its diagonal, so is the proportion 
of every regular isosceles triangle determined by a vertical line. This 
being ina positive position, it can have no change bnt in its lineal 
dimensions, which will be always as I to 2, or 2 to 3. When, 
therefore, triangles are employed in suceession, their proportions 
must be in other respects the same; if they be not, they generate 
between them a discordant figure. 

“ Curvilinear figures, in like manner, must always correspond to the 
rectangles with which they are associated, and in succession their 
harmony will depend upon the ratio of their radii, therefore, they can 
ouly differ in size, annd not in degree of curvature; this diflerence can 
only be in the ratio of 1 to 2,or2to3. The curve can never be 
greater than what may be inscribed by the rectangle with which it is 
associated, and can never harmoniously leave the rectangle, unless at 
the tangental point, or at right angles with it. 

“ As a circle may be described within any rectangle tangented to 
its longest sides, this peculiar curve may terminate any vertical rect- 
angle.” 

iy conclusion, we cordially recommend “ Hay on Proportion” to all 
engaged in the ornamental arts designers for shawls, carpetings, paper 
hangings, mosaic work, stained glass, will find here av ample field for 
the exercise of their talents. To all such Mr. Hay’s diagrams must, 
indeed, be most valuable in suggesting designs altogether new, all re- 
gulated by fixed principles, agreeable to those inherent in our nature, 
and which must of course always be produetive of pleasure. To ar- 
ehitects, we think, the work will be most acceptable. Those edifices 
which have been and continue to be most admired are those wherein 
the geometric proportion of beauty has been most closely adhered to. 
The finest of tbe ancient cathedrals in Britain and on the continent 
are remarkable for the geometrical knowledge developed in their 
geueral construction, as well as in their most minute details. The 
harmonic ratios of Mr. Hay appear to us altogether a new brauch in 
this department of art. By following them closely the result is cer- 
tain to be agreeable, and we cannot help indulging in a hope that, re~ 
gulated by these principles, new architectural designs may yet gladden 
our eyes, not depending for our approbation on a slavish and close 
imitation of what has gone before, but exciting our admiration no less 
by their originality than by their beautiful symmetry. lt has long and 
often been maintained that so much has been done in architeeture 
that there is no room for anything new; we have always maintained 
an opposite opinion, and are now more convinced than ever that there 
is no end to human invention. New schools of poetry, of painting, of 
every branch in art, science and literature, are daily arising, why 
should we, therefore, despair of seeing a new order of architecture ? 

We have now to return our best thanks to Mr. Hay for the plea- 
sure which the perusal of his book has afforded us. He has entered 
into the examination of his subject with his whole heart and soul; 
he possesses a deep and penetrating intellect, and his best energies 
have been evidently devoted to the work he bad in hand. He states 
his opinions firmly, although with the modesty which is always the 
characteristic of true genins; and if he has not been the first to dise 
cover that the ancients constructed all their great works on geometric 
principles, he is the first whe has probed the matter to the bottom, 
and has thus been able to lay down exact rules, by which beauty can 
be produced and deformity for ever avoided. 

B. 


REJECTION OF BRITISH AND ENGLISH ANTIQUITIES BY 
THE BRITISH MUSEUM. 


$12,—Within the last month it lias been pointed ont, in more than 
one publication, how highly desirable it is that there should be, and 
how strangely perverse it is that there should not be, some collection 
of national art and antiquities in the British Musenm. But, with one 
exception, none of the parties who urge the propricty and expediency 
of a gallery of the kind being formed in that building, seem to be at 
all aware that a proposition to that effect has actually been made to 
the trustees. Only in one instance have I seen your correspondent 
Mr. Lamb’s spirited attempt to obtain for the public such a valuable 
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addition to the contents of the Museum, spoken of with the commen- 
dation it deserves, and at the same time with severe but justly me- 
rited reproof of the conduct of the trustees in the affair. Those good, 
easy gentlemen were, it seems, quite taken by surprise—absolutely flab- 
bergasted,atso very out-of-the-way anideaas that of introducing British 
antiquities within the walls of a British Museum, but retained only so 
much of their wits about them as to find out that they were “not prepar- 
ed” to recommend the scheme to Her Majesty’s government. “Not 
prepared” was, no doubt, the very literal truth, but it also evidently 
implied what it would not have done to utter in plain words, namely, 
that they did not mean to prepare themselves, or take any initiative 
steps at all in the matter; whereas, the reply should have been that 
although “not prepared” to pledge themselves to any thing further, 
the trustees were well disposed to give their serious consideration to 
what appeared to be an important and desirable object, and one likely 
to obtain the decided approbation of the public. Instead of returning 
an off-hand, frigid, decisive negative, tantamount to a supercilious 
rebull, the trustees might, at any rate, have left the matter open for 
deliberation, and might have waited to see how far public opinion was 
at all in favour of what had been proposed. 

Had that course been pursued, there would have been opportunity 
affurded the Institute to step in and add their testimony and influence 
in behalf of a project that they ought in fact to have originated—at 
least have taken up and promoted with alacrity and earnestness. But 
somehow or uther there is a strange want of vigour and activity, to 
any really good purpose, in all such bodies; and their vis znertie and 
apathy appear to be even contagious, for even those individuals among 
them who are not deficient in zeal become ina manner paralyzed by 
the general turpidity. Hardly anything that would be of real benefit, 
either as putting down some abuse, or securing some improvement, is 
proposed without being met by the evasive and childish objection of 
its being dittieult. But of what use are Institutes, Societies, Associa- 
tions, with all their apparatus of councils, committees, secretaries, Xe., 
if they camot even attempt to take in hand difficulties which indi- 
viduals cannot overcome? One thing there ecrtainly is which persons 
gain by entering into associations, because they are thereby liberated 
from all individual responsibility and exertion, and they become one 
and all alike invulnerable to reproof, aud utterly impenetrable to shame, 
as are the big-wig trustees ol the British Museum! 

ZERO. 


J. 5. COTMAN. 


Sin,—Knuowing of no readier one, I resort to this mode of making 
Inquiry respecting an artist whose works are well and widely known 
to arehiteets and autiquaries. The name of the late Jolin Sell Cotman 
is assuredly one of more than common note, nevertheless I have 
hitherto been unable to ascertain from what time that mortuary epi- 
thet is to be dated. F have been able to gain no nearer information 
than that he died sume time last year; for, most strange to say, I ean 
discover no mention whatever of that event in any obituary, or in any 
of those journals which are in the habit of giving neerological notices, 
however brief, of individuals of any note in literature and art. 

For this marked silence, in regard to oue who liad been so long be- 
fore the publie as Cotman had, and whe had distinguished himself by 
a peculiar yet masterly style of architeetural drawing and engraving, 
I know not how to aceount, and were it possible to do so, I should 
take the report of bis death to be a false one. 

Thus completely bated, my hope now 1s that the insertion of this 
letter in your Journal may elicit, from some one of your correspon- 
dents or readers, the information I have hitherto vainly endeavoured 
to obtain. 

I remain, Sir, yours &e., 


E. D. 


THE CAM-CAMS. 


Sizn,—In the Morning Herald of to-day is a letter from a “ Quon- 
dam Member of the Cam-Cam Society,” assigning as the reason for 
his withdrawal from it the discovery that, instead of promoting its 
original ostensible object, it is now all but openly declaring, what it 
had long been suspected of, an earnest endeavour to revive among us, 
and re-introduce into the church, some of the most puerile and gro- 
yelling superstitions—such as it might be supposed even Ro= 
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manists themselves, at least intelligent and educated ones, would 
now be ashamed of. The Society’s organ, The Eeclestologist, is 
now vastly landatory towards that nltra-Roman Catholic gentleman 
Mr. A. W. Pugin, whom it styles “the great master of Christian 
device,” albeit the specimen of his talent which calls forth that eulogy, 
viz. the “new and beautiful seal” of the Camden Society, is by no 
means remarkable for either taste or ingenuity of design, or for aught 
so much as the conspicuous introduction of that symbol of Romanism 
—the “Mother of God and the Infant ;” the very ostentations adop- 
tion of which, under their own band and seal as it were, is either ex- 
ceedingly bold or exceedingly indiscrect, and sufficient to convict 
them either of both temerity and effrontery, or else of besotted 
stupidity. 
I remain, X&c., 
Sol% 


AREAS OF CUTTINGS AND EMBANKMENTS. 


Sir,—~In the August number of your excellent Journal there is an 
article, taken from the Journal of the Franklin Institute aud written by 
me, on Short Methods of Calculating correctly the Sectional Areas of 
Excavations or Embankments, in copying the illustration of which ap 
error has been made, which may canse difficulty in demonstrating the 
rules. In the Journal of the Institute the irregular pentagon is divided 
into four triangles, by dotted lines drawn from the point marked f to 
the points a and c, but in the copy the position of the lines is reversed, 
and they are incorrectly drawn as be and b g, which division of the 
figure is not applicable to the purpose intended. 

Respectfully yours, 
Philadelphia, U. S. of America, S. W. Roserts, C. E. 
Sept. \1th, 1844. 


We have given the diagram corrected together with the rule. 

Multiply the extreme width of the excavation, or embankment, 
measured horizontally, by one-half of the depth at the centre; mnlti- 
ply the sum of the depths at the sides, by one-fourth of the base line, 
or bottom width (e. g.)—the sum of these products will be the sec- 
tional area required. Thus, in the following diagram the centre stake 
standing at 0: 


A c 

a 7 ee 4 
Se Soe i eee a va i 

ka ee | el ie is 

a & ey aa Eo aan 
(a xX O+ aa x#)= Sectional Area ofabeg fe 


The diagram in this position represents an excavation, by inverting 
it an embankment. 


RAILWAY KEYS. 


Sin,—The drawing of my hollow iron keys, which is given in your 
last number, is calculated to 
produce an erroneous im- 
pressionas to one of the great 
advantages which they pos- 
sess over modern keys. In 
your drawing yon have 
shown the key as only fit- 
ting into the upper pin 
the of rail. In the en- 
closed sketch you will per- 
ceive that they fit into both the upper and lower fins, and this gives 
them a great advantage as joint keys, for the key being elastic the 
driving causes the contact with the rail to be very perfect, and the metal 
being hard no unevenness of the joint, or canting of the joint chair can 
take place, which is one of the great evils felt with wooden keys, for 
here the wood being comparatively soft and soon affected cy abrasion, 
also the hold of the key on the rail being subject to great variation 
and shrinking of the wood in wet and dry weather, the joint chairs 
become canted and the two ends of the rails out of level, which not 
ouly interposes with the comfort of travelling from the noise made in 
passing the joints, but produces unnecessary wear and tear in the en- 
gines and carriages, and increases the labour of repairing the road. 
About two miles of the Midland Railway, that is four miles of sin- 
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gle line, in the neighbourhood of Rugby, which has been laid with 
these keys, show a remarkable difference in the steadiness of the 
road and the quietness of the joints, as compared with the wood keys. 
It has been laid about six months, and the keys maintain their posi- 
tion and hold on the rail as firmly as the first day they were put in. 

The hollow iron keys require rather more care and accuracy in 
laying the road than the wooden keys, but in other respects they «ure 
quite as easy to use, and drive readily into their places with the com- 
mon keying hammer ; however, I must not say too much in favour of 
my own invention; several engineers are now making trial of these 
keys, and we shall probably in a few months learn their opinion of 
them. 

Your obedient servant, 
W. H. BaRLow. 


EXPLOSION OF HARDENED STEEL. 


By Joun M. BATCHELDER. 

It is well known that dies, and all articles of solid steel, are very 
liable to become fractured at the edges, if 
made too hard, but an actual explosion, as 
detailed below, is, I presume, of rare oceur- 
rence. The annexed figure represents a 
fragment of a step for an upright shaft, made 
of round steel 12th inch in diameter, with a 
hole th of an inch in diameter, passing 
through the centre. 

Twelve pieces were cut from the bar, aod 
after being finished in the usual manner, were 
tempered separately, each being heated to a 
cherry-red heat, and piunged in water until 
perfectly cold: they were then laid aside, 
where the temperature was at sixty-five de- 
grees. In abont an hour, one of them burst 
into two parts, with a report as loud as that 
of a pistol; one of the pieces was thrown about twelve feet, the other 
struck the wall of the shop two or three feet distant. Of the whole 
number made, eight were broken at intervals of several days, but 
without any violent explosion. Examined with the microscope, the 
steel appears distinctly radiated, or fibrous, to the depthof a line from 
the external surface, while the inside is granular, but without the 
slightest appearance of flaw, or want of actual contact of the particles 
at the point ruptured, previous to the explosion. The specific gravity 
of the bar-steel in 7°S25; that of the fractured pieces 7-850, 

The cause of the fracture is, probably, the same as is observed in 
the glass toy called Prince Rupert's drops, made by pouring melted 
glass into cold water! the outside is suddenly contracted, while the 
particles in the interior, cooling more gradually, assume a different 
crystalline form, and burst asunder as soon as the cohesion of the ex- 
ternal coating is destroyed.—Franikin Journal. 


A TRIANGULAR COMPENSATING PENDULUM. 


The problem of a compensating pendulum, made of a single piece 
of metal, occupied my attention several years ago. the subject passed 
from my memory, but was recently revived by looking over some old 
memoranda—a copy of one of which is subjoined, Besides other 
objections, an impression that an instrument, like the one proposed, 
would be of too awkward a shape to be adopted in practice, induced 
me to lay the project aside. The principle is, however, applicable to 
other matters ; il, therefore, nothing of the kind has been suggested, 
and the idea be deemed sufficiently novel to be worth recording, you 
will, perhaps, give it a place in the Franklin Journal. 

Let the distance from C to D, be the required length of a pendulum, 
C being the point of suspension, and D, the oscillating body; it is 
required that the distance between them shall remain the same under 

g all changes of temperature. 
Now, instead of directly con- 
necting C, D, by a straight rod, 
(with the use of which the con- 
dition premised isin incompat- 
ible,) let a triangle be formed 
as in the figure, of a piece of 
iron, steel, or other wire, of a 


` 


D uniform thickness and density. 
It is obvious an increase of heat will lengthen the sides, A, B, and 
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tend to thrust D, further from C; but the side C, expanding at the 
same time, pushes the upper extremities of A, B, wider apart, as re- 
presented by the dotted lines,) and, consequently,—if the length of C, 
be properly proportioned to A, B,—D will remain at the same distance 
from C,asbefore. Again, snppose A, B, shortened by cold, the length 
of the pendnlum is not effected, because the contraction of the side 
C, draws A, B, near together, and keeps D, where it was. 

Hence it would seem that whatever variations of temperature may 
take place, such a pendulum, if correctly made, would be invariable. 
As the compensating property depends on the figure of the rod, no 
adjusting apparatus would be required. In simplicity, and other 
qualities, it surpasses the mercurial instrament of Graham, and the 
grid-iron of Harrison—that is, if the principle be found correct, and 
no mistakes in the inferences drawn from it. One striking defect, 
besides that of figure, is the want of stiffness, or rigidity, an impor- 
tant desideratum in a pendulum rod. The spring of the side C, might 
be fatal, To obviate this, in some measure, that side might be a flat 
bar, or the whole might be cut ont of sheet metal, in which case the 
edges would oppose less resistance to the air. The position of the 
instrument, as shown in the figure, might he inverted—D, being made 
the point of suspension, and the weight placed at C. 

Such is the memorandum referred to. If it be found of little worth, 
as regards the pendulum, it may, possibly, suggest, to some minds, 
more valuable speculation.—New York, July 5, 1544. T. E.— Frank- 
lin Journal, 


ARCITITECTURAL AND ENGINEERING PREMIUMS. 


The Society of Arts have announced the following premiums :—1. The 
Gold Medallion is offered to the candidate who shall produce the best original 
design for a town and county hall, containing the requisite accommodations 
for holding assizes, a large room for public meetings, and offices fur magis- 
trates’ clerk, &c.; to be sent in on or before the third Tuesday in January, 
1845. The expense of the huilding not to exceed 40,000/. The drawings to 
consist of two plans, one or more geometrical elevations, and two sections, 
drawn to a scale of a quarter of an inch to a foot; also a perspective view. 

2. deton Premium.—In the year 1837, a gift of 5007, was made to the 
society by Mrs. Hannah Acton, of Euston-syuare, for the purpose of enabling 
the saciety to offer an annual reward for the promotion of practical carpentry, 
applicable to civil, naval, and military architecture. ln compliance with the 
terms of the above donation, the socicty offers a Gold Medallion for the best 
design for a roof of 100 feet span and 150 fect in length, with the walling 
uecessary for its support. Each design to consist of a plan, and two sections, 
neatly outlined in Indian ink, and tinted, with a scale annexed ; also a model 
of one bay, or larger portion (as the candidate shall see fit), should accom- 
pany the design. The model and drawings to be sent in on or before the 
third Tnesday in January, 1845; and to hecome the property of the society 
if the candidate be successfnl. 

3. The Gold Medallion is offered for the best design for the hull-timbers 
of a steam-vesse] of 1,000 tons hurden. Such design to consist either of a 
model or of a plan, sectioo, and other drawings sufficient to explain the 
same. The model or drawings to be sent in on or before the third Tuesday 
in January, 1845; and to become the property of the society if the candidate 
be successfnl. 

4, For the best original design as a subject for modelling or carving, 
adapted to furniture nr internal decoration, by an operative mechanic in 
either of these branches of art—the Silver Medal and Five Pounds, 


BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 
FourRTEENTH MEBTING, 1844.— Held at York. 


THE INFLUENCE OF LIGHT ON THE GERMINATION AND GROWTH OF 
Pruants.—By Mr. R. Iunt. 


The anthor postponed a full Report on this subject until he had been en- 
abled by the experiments of another year to reconcile, if possihle, some very 
anomalous results. Several experiments were described, all of which went 
to confirm the statement originally made by Mr. lluut, that light prevented 
healthfol germination, and was detrimental to the growth nf the young plant. 
The anthor now gave the results of some experiments made with a view of 
determining the qnestion of the production of the woody fibre. He finds that 
plants growing under the influence of light which has permeated blue and 
red media, contains more water than those which had heen grown under the 
influence of rays wbich had permeated yellow and green absorptive media. 
On the contrary, the formation of woody fibre is greatest in the plants grown 
under the yellow and green relatively as follows :— 


2 We are indebted for the reports to the local papers and partly to the ‘ Atheneum.’ 
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Those under the blue leaving 7°16 per cent. of woody fibre, 


the red 7°25 
the green 7°60 
the yellow 7°69 


Young plants in a healthly state were removed from the garden to the in- 
fluence of the isolated rays. In all cases, the plants died under the yelluw 
light in a few days; they slowly perisbed under the influence of the green, 
and only grew healthfully under the red and blue light. 

Prof. Grove wished to make some inquiries relative to the supposed ex- 
istence of a new principle in connexion with light, which was regarded by 
Mr. Hunt and others as the active chemical agent, to which was to be 
ascrihed all the phenomena of photographic action, and the most genial in- 
fluence on the growth of the young plant.—Mr. lunt explained that the 
luminous calorific and chemical spectra were capable of producing extremely 
different effects. That the light coming from the sun was not at all equal in 
quantity ta the heat; and that that element was much less than the amount 
of chemical power. He showed hy diagrams, that the quantity of chemical 
power increased in the spectrum as the light diminished, and that wheo the 
light was at a maximum the chemical action was at a minimum. lt was also 
stated, that hy the use of absorbent media, light of great intensity could be 
obtained, which possessed scarcely any chemical power: apd on the con- 
trary, that this chemical principle of the solar beam could be obtained in the 
same way bu twith a very small amount of light. 


On THE Excavations OF THE Rocky CHANNELS oF RIVERS, BY THE 
RECESSION OF THEIR CATARACTS, 


Mr. Featherstonhaugh drew attention to the manner in which extensive 
lacustrine and merecageous districts upon the continent of North America, 
have heen drained and rendered fit habitations for man. During his re- 
searches in that part of the western hemisphere, he found evidences upon all 
the rivers whose valleys were bounded by lofty escarpments, that the gorge 
in which each river flawed had been cut out of the land by the recession of 
a cataract. The river Mississippi flowed in a valley of this character. From 
the Falls of St. Anthony to its mouth in the Gulf of Mexico, the distance 
was about 2,000 miles, during the first 1,200 of which these escarpments, 
varying from 200 to 450 feet in height, were everywhere found, divided from 
each other by a width varying from one to two and a half miles, the valley 
being during the greater part of this conrse thickly studded with well-wooded 
islands, amongst which the waters of the river flowed. Upon a level with 
the surface of these islands were extensive plains connected occasionally with 
lateral valleys coming thrangh the escarpments, the soil of which was iden- 
tically the same with that of the islands, being a light vegetable sandy soil 
much mixed up with decayed freshwater shells; showing that these soils 
were the old muddy bottom of the river, deposited when it occupied the 
whole breadth of the valley from escarpment to escarpment. These, and 
analogous appearances upon the courses of other American rivers, especially 
the immense lacustrine deposits separating Lake Erie from Lake luron, 
seventy miles in breadth, were adduced as proofs of a great diminution of 
the quantity of fresh water once occupying the lakes, and the fluviatile 
courses of that continent: indced, from the difference of level between a 
point on the Wisconsin River and the channel of the upper Fox River, over 
which boats now pass in time of great floods, the water communication be- 
twixt the Mississippi and Lake Erie seems to have been uninterrupted. This 
portion of the paper was intended to show, that the quantity of water in the 
rivers in ancient times so far exceeded the quantity flowing in them at pre- 
sent, that the cataracts in the rivers must have heen much more powerful, 
and that therefore the process of excavation of the rocky channels of rivers 
by the recession of their cataracts, must have been then effected in much 
shorter periods of time than at present. From all these considerations, and 
from the known fact that the Falls of St. Anthony had not receded more than 
twenty yards in the last 100 years, the author drew the deduction that the 
whole valley of the Mississippi, from the Falls of St. Anthony to the point 
where the escarpments terminate, had been excavated by the reccssion of 
that cataract, and that the excavation had proceeded at a much mare rapid 
pace than it does in our times. The author next proceeded to explain the 
peculiar mechanical power which streams employ in forming their channels 
by the operation of cataracts, and divided it into two methods, the motar or 
grinding process, most common in mountainous countries constituted of 
primary rocks, and the subtracting or undermining power exercised upon 
strata of a softer quality. To illustrate the first of these methods, Mr. 
Featherstonhangh exhibited a beantiful pictorial view of a remarkable cata- 
ract in the Cherokee country, called Oynay Kay Amah, or White Water, 
which he visited in 1837, and which had not attracted the attention of any 
other traveller. This cataract was at a point several miles from the extreme 
edge of the mountain, and was upwards of 600 feet high, the water falling in 
various pitches and inclined planes from the top to the bottom. Wherever 
the water found a depression in the surface of the gneiss it lodged there, 
and on the first fortuitous pebble coming into cavity the work of destruction 
would begin, the current incessantly whirling abaut the pebble, and grinding 
the sides of the rock until a pot-hole was formed. These were there ip 
great numbers, some of them four feet in diameter, and six feet deep. 
Where great numbers abounded, and parietes became at length weak, and 
giving way, all the pot holes would coalesce into one. This process being 
repeated in various portions of the rock, the cohesion of the mass became 
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dimioished; and at the season of periodical floods, huge masses, weighing 
forty tons and upwards, would be precipitated to the bottom. This was the 
state of the great fragments at the bottom of the ravine, all of them bearing 
evidence of having been dislocated by the power of the water exercised upon 
the pot-holes. Such was the method by which this gorge, several miles long 
and about 600 feet in depth, had been ground out of this mountain of gneiss. 
At this locality were the evidences of the volume of the river having once 
been at least ten times larger than at present. A semi-circular ledge of 
gneiss, at the top, east of the stream, aad 1,200 fect wide, was worn bare for 
a great distance, and down its perpendicular face was concave, as if the river 
had heen projected over thetop, and thescrcen of water in face of the concavity, 
and the concussion, and the moisture, had produced the usual effect, of peel- 
ing off the coats of the rock. lt presented much such an appearance as the 
rock at the Norse-Shoe Fall at Niagara would do, if the water were to be so 
much diminished at that point as to abandon it, and to be projected only 
from the comparatively small fall of the Schlossa, on the American side of 
the river. For the other example of the sud¢racting, or undermining power 
exercised in the recession of cataracts, the Falls of Niagara were taken, of 
which a flat view was given, together with a section of the rocks. Mr. Fea- 
therstonhangh had published a paper, in 1831, explaining the recession of 
this cataract. It is well known that the river Niagara flows upon a bed of 
limestone from which it projects itself, and that this rock is supported by a 
strong bed of friable shale upwards of seventy fect thick. The moisture 
arising from the screen of water, the current of wind behiad it, and the con- 
eussion, loosen and remove the shale, and the superincumbent limestone, 
losing its support falls down. Jno this manner the cataract has receded at 
least six miles from the Queenston heights. Mr. Featherstonhaugh expressed 
an opinion that this operation of exeavatiag long channels of rivers, as in the 
instance especially of the Mississippi, may be considered in the class of pro- 
vidential arrangements, since by it the lakes, swamps, and immense mereca- 
geous surfaces become drained, and rendered salubrious and productive habi- 
tations for man. There were many other interesting points bronght forward 
in this paper, of which we have only room for this abstract. 


OBSERVATIONS ON SuOTERRANEAN TEMPERATURE IN JRELAND. 


In July 1843 thermometers were placed at the copper mines of Knock- 
matson Company, Waterford, which are worked to the depth of 774 feet. 
Of the four instruments employed, one was hung in the open air four feet 
from the surface; one hung freely in the gallery at the- depth of 774 feet; 
one in the rock at the same depth; and one in the lode or metallic vein. 
The rock is indurated clay slate, the ore massive copper pyrites in quartz 
veinstone. The average of all the readings of these thermometers duriog 
eleven months was as follows :— 


Thermometer at the 
Depth of 774 feet. 


At the Surface. Air. Rock. Lode. 
Average 50-026 57:176 57369 57915 
Maximum 58°25 585 585 
Minimum 56° 56°5 


Taking the average temperature in the rock as the mean at that depth, and 
allowing 100 feet for the depth to which the action of solar causes may ex- 
tend, or to the liae of no variation, there is an increase of 7:343 for the 
depth of 674 feet. equivalent io 1° in 91-82 feet, a rate of increase about one 
half as rapid as the rate deduced from a large number of observations in 
England, which gave an inercase of 1° in 45 to 50 feet. Mr. Oldham also 
noticed the fact, that there was & gradual decrease in the actual iempera- 
ture, during these ohservations: the average of the thermometer in the rock 
being 57:718 during the first half of the observation, aad 57-004 during the 
latter half, being a decrease of ‘674 during the eleven months, although more 
men were employed, and the works more extensive than at the commencc- 
ment. 


ON THE CAUSES OF THE GREAT VERSAILLES RAILWAY ACCIDENT. 


By Mr. J. Gray resident engineer to the Ilull and Selby Railway. 

This paper commenced by observing that having seen the name of a near 
relative published as amoag one of the sufferers, he immediately set off for 
Paris, and that whilst there he endeavoured to possess himself of ail the in- 
formation which might in any way bear upon the occurrence. Having traced 
the order in which the train left Versailles for Paris, he procecds to inquire 
into the canse of the fire which followed the overthrow of the train. This 
he attributes to the fact of the fire of one engine being scattered abont and 
coming in contact with the carriages behind, and especially the combustible 
matter contained therein. le then goes on to describe the cause of the ac- 
cident which he traces to the breakage of an axletree first at the one and 
afterwards at the other end. lle says, from various facts and circum- 
stances connected with the great accident of the 8th May, 1842, on the 
Paris and Versailles Railway, it was shown, step by step, that nothing 
but a failure in the front axle of the engine could have been the first cause 
of her right hand wheel slipping within the rail. Following this he gives 
a series of observations on the axle, with remarks and illustrations of the 
importanee of uniform elasticity or vibration in the preservation of all 

articles subjected to sudden strains or percussive forces. lle says, in 
conclusion, with good materials and proportions and the axles in a state 
of repose as received from the forge, or, in other words, perfectly free 
from the effects of cold swaging or hammer hardening, an axte in such 
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a state, and of ample dimensions for its intended work, will, I have uo 
doubt, most effectually resist fracture, for any period the wear of the jour- 
neys may enable it to run. But,if the dimensions be deficient, the iron will 
be taxed beyond its permanent cohesive power and elasticity; and, however 
slight the excess of exertion and fatigue may be, a gradual and inevitable 
dissolution of particles must result; but beyond this T have not met with 
anything, either in print, in observation, or in the course of experience, that 
would at all warrant my belief in iron necessarily changing its quality, or be- 
coming crystallized by forces within the range of its permanent cohesive force 
and elasticity. 


On STEAM NAVIGATION 1N AMER1IcA.—By Dr. Scoresby. 


After alluding to steam navigatiou as having an important bearing upon 
the national prosperity and the development and employment of the national 
resources of America, equal to that of the steam engine upon the national 
wealth and commercial greatness of our own country, the author proceeded 
to notice the extent of navigable waters in North America, which he said, 
including the coast lines and the waters of the British posscssion, might be 
roughly estimated at 25,000 to 30,000 miles; for such was the vast extent 
even now traversed by steam-boats, partly coastways, but mainly inland in 
the United States alone, that the summing-up of the steam-boat routes given 
in a guide book not of the most modern date, made a total distance, omitting 
repetitions of the same track, of 13,444 miles. In cuumerating the varions 
waters, and particularly in reference to the Mississippi, he observed that none 
but steam-boats had any or little chance of making way, from the rapidity of 
the current, the average of which in the Mississippi was four miles an hour. 
The author went on to allude to the introduction of the steam-hoat by Mr. 
Fulton, in 1807, and the rapid progress that had been made, and then directed 
the attention of the section to the peculiarities of some of the boats, namely, 
the general attention to clegance in the style of fitting up, the construction 
of the cabins on deck, and the application of the hull of the vessel entirely to 
cargo, the working of the rudder at the forepart of the vessel hy means of 
communicating rods, the use of a distinct boiler and machinery to each pad- 
die, &c. With regard to the speed he observed that it was much beyond 
that of our steam-boats, from the circumstance of the Americans adopting 
the high pressnre principle, and that too to anextent at which the generality 
of Eoglishmen would be loth to trust themselves. Whilst our boats were 
worked at a pressure of 5lb. to the square inch, they thought nothing of 
100 tb. or 150 1b. pressure ; and, in addition to loading the valve, the engi- 
neers had bcen known to sit upon it in order to gain increased speed. The 
most extraordinary performance of American steamers was effected by the 
“J. M. White,” in the summer.of this year. She made her way against an 
average current of from 3 to 4 miles an hour, from New Orleans to St. 
Lonis, a distance of 1200 miles, in three days and 23 hours, remaining a day 
and a half at St. Louis, unloading and loading, and reached New Orleans 
again, having performed a distance of 2300 to 2400 miles in little more than 
nine days. The average speed, taking certain advantages and disadvantages, 
into consideration, would he 16 miles, or perhaps near 14 knots per hour. With 
regard to the dangerous character of the western baats (improved now, but 
far from safe,) the author observed that in 1834 an American paper stated 
that 1500 persons had lost their lives in American steam-boats, by the burst- 
ing of boilers, during three years, and that in two ycars, from 1832 to 1834, 
67 steam-boats were lost or abandoned in the western waters. 


A Micnometen, 

Mr. Wairwortn exhibited a machine for ascertaining the diameler of 
metallic cylinders or gauges, with aa extreme degree of accnracy, amounting 
to the ten thousandth part of an inch. The gauges or cylinders are to be 
used as standards of size, where practicable, instead of the two-feet rule. 
The truth of the machine depends upon the perfect accuracy of the serew. 
The object to be measured is passed by the hand between two surfaces, which 
are actuated by the screw, and a difference indicated by one division of a 
wheel, on the screw, amounting to the ten thousandth part of an inch, is 
distinctly sensible to the hand. This occasioned considerable surprise, that 
a difference in size so extremely minute should (by tonch) be distinguished. 
The thickness of a hair was taken, and found to be 0019 decimal parts of an 
inch, and the thickness of a piece of tissue paper 0017 decimal parts of an 
inch. 


GRENIER Monte, on MOVEABLE GRANARY ror PRESERVING CORN. 


Professor Byrne explained the nature of this invention, it was the result 
of the ingenuity of the French, and they were introduced here in order that 
the intelligence of the English, if they thought them practicable, might be 
brought to bear upon them in the way of improvement. The machiae con- 
sists of a cylinder, divided into compartments, which will hold 800 quarters 
of corn. It is made of zine or galvanised iron, and turns round like a barrel, 
so that the grain is thus turned over by one man daily. The advantages are 
that the corn gets gradually dried, may be preserved for a longer period, bad 
corn is improved, grain generally comes out heavier than when it went in, 
and it is not bruised and wasted by being turned over with the shovel. With 
regard to the increase (?) in weight, it was stated at 67 lb.in 110 cwt. The 
cost of the machine is about 12. a quarter.—Mr. Bermingham suppnsed that 
a person expended 1007. on one of these machines, which would hold 100 
quarters of grain; the interest of the 100. would be, say 5 or 6 per cent., 
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and he thonght no farmer would say he lost less than that by rats and other 
yermin, which would be obviated by the nse of this machine. 


On HEATING BY STEAM, 


Mr. W. West read an account of some experiments on heating by steam. 
Ilaving reason to believe that water heated hy steam did not reach the boil- 
ing temperature, even when ihe steam escaned in abundance, and the water 
was violently agitated, Mr. West made a number of experiments to ascertain 
the fact. In one of these experiments, the water only reached 205°, in 
another 190°, and in another 207°. Steam from water in the same appara- 
tus which was used throughout was then passed through water; but with an 
addition of the receiving vessel, of a second, or false bottom, pierced with 
numerous small holes. It was then easy to maintain a temperature of 212°, 
with the same means of producing steam, and apparently a similar, or rather 
a smaller quantity, 


On tHe Resistance or Raruway Trarys.—Dy Mr. Scott Russell. 


The paper detailed a number of experiments on ihe Sheffield and Man- 
chester Railway. For the purpose of these experiments it is necessary that 
the railway should present Jong and very steep gradients, and no where else, 
were these advantages presented in greater ahundance than on the Shetlield 
and Manchester railway. The experiments were as follow :— 

l. Trains of carriages, empty, were put in motion at the summit of an in- 
clined plane, at about 30 miles an hour, and were allowed to descend freely. 

2. Trains of carriages, loaded, were tried in the same way. 

3. The engine and tender were treated in the same way, being put to a 
velocity of between 30 and 40 miles per hour, and allowed to descend freely 
the whole length of the inclined plane without any train attached. 

4, The engine and tender, with a train attached, were propelled to the top 
of the inclined plane, and then allowed to descend freely by gravity. 

By these means the following results were obtained :— 

1. The resistance to railway carriages at slow velocities does not exceed 
8 lb. per ton. 

2. The resistance to a light railway train of six carriages, at 23°6 miles an 
hour, was 19 1b. per ton. 

3. The resistance to a loaded train of six carriages, at 30 miles per hour, 
was 19 Ih. per ton. : 

4. The resistance to a light train of six carriages, at 28 miles an hour, was 
22 Jb. per ton. 

5. The resistance to a loaded train of six carriages, at 36 miles an hour, 
was 22 Ih. per ton. 

G. The resistance to a six wheeled engine and tender, at 23:6 miles an 
hour, was 19 3b. per ton. 

7. The resistance 10 a six wheeled engine and tender, at 28°3 miles an 
hour, was 22 |b. per ton. 

8. The resistance to a train composed of six light carriages, with engine 
and tender, at 32 miles an hour, was 22h. per ton. 

9. The resistance to a train composed of nine Joaded earriages, with en- 
gine and tender, at 36 miles an hour, was 22 1h. per ton. 

From these experiments Mr. Russell drew several deductions, one of which 
was that a train, when coupled with the engine, met with less resistance than 
when pnt in action singly. He observed that the suhject was at this time of 
considerable importance, inasmuch as the system adopted for laying down 
the gradients of new lines was of necessity regulated chiefly hy the opinion 
of the engineer on the question of resistance. low much mechanical force 
is required to move a given weight of train, along a given gradient, at a 
given speed, was a question of which the solution was essentia) to sonnd en- 
gineering, but the profession had long felt that they were not in possession 
of sufficient practical data to determine this question. 

In answer to a question from Dr. Green, Mr. Russell said that a large por- 
tion of the resistance no doubt was due to the atmosphere, Imt still, allowing 
for that, there remained a wonderful increase over the above supposed resist- 
ance of about 81b, per ton, and the object of these experiments was to 
learn from what canse that increase arose. 

Mr. Roberts hoped, in future experiments, the size of the wheels would be 
taken into consideration. Both he and Mr. Fairbairn were of opinion that 
if the wheels were made more cylindrical they would give a more comfort- 
able action to the carriages. 


On THE GREAT FOUNTAIN aT CHATSWORTH, ERECTED BY THE DUKE 
or DevonsHire.—By Mr. Paxton. 


This fountain is supplied with water from a reservoir which covers eight 
acres of land, and which receives the waters from the moors. A hundred 
thousand yards of earth have been cut away for this reservoir, and 2621 feet 
of piping, having 298 joints, have heen constructed for conveying the water. 
The tall of the pipe is 381 feet, and the height which the water attains from 
the fountain, (or which it is expected to attain when the whole work shall 
have been brought into full operation,) is 280 feet, or, as the chairman oh- 
served, about 60 feet heyond the highest point of York Minster. The de- 
scription of this fountain was given as applicable to the study of hydrostatics, 
showing the friction of water upon pipes and the impediment to its free 
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course hy friction against ihe sir. One gentleman observed, with reference 
to the force of water thus emitted that the sensation produced by putting a 
finger in the pipe was just like that which would he experienced by putting 
a finger into the flame of a candle. 


Rerornt ox a IlynnoGen Funnace FOR VITRIFICATION, AND OTHER 
ApriicaTions or fear iN THE Lanonatory.—By the Rev. W. V. 
Harcourt. 


At the request of the British Association Mr. Harcourt had undertaken 
some years since to make experiments on vitrification. Dr. Faraday, in his 
experiments on glass, had the greatest difficulty in procuring perfectly homo- 
geneous masses, arising in most cases from the almost impossihility of pro- 
curing a regulated heat in the ordinary furnaces. Mr. larcourt, impressed 
with the advantages which might he gained for optical purposes, by procur- 
ing glasses formed hy other salts and bases, instituted some experiments with 
a view of ascertaining this point. 11 was considered, that if a tribasic phos- 
phate formed a glass, and the hibasic phosphate formed a glass, we should 
have, in all probability, glasses having different optical properties. Finding 
difficulty in proceeding with these experiments, at the heat given by ordinary 
fnrnaces, and the risk to which the platina crucihles were exposed, he was 
induced to try the effects of hydrogen hurning in common air. Dr. Dalton 
was consulted on the construction of the first hydrogen furnaces, and he 
suggested the difticulty which was found to arise in practice—that hydrogen 
gas burning, through small orifices, with great pressure, would blow itself 
out. This difficulty was, however, overcome in the management of the ap- 
paratus brought before the Scction. This apparatus consisted of an iron 
tube, in which the gas was generated hy the addition of 15 ounces of zinc to 
three-quarters of a pint of oil of vitriol and ten pints and a half of water. 
The gas produced was found to be in ten minutes under a pressure of 21 
atmospheres, in sixteen minutes and a half under a pressure of 25 atmo- 
spheres, and in eighteen minutes under a pressure of 26 atmospheres. The 
gas was conducted into another cylinder, and from thence to the jets, over 
which was suspended a platina crucible. The gas heing ignited at these jets, 
maintained, with the above charge, the platina crucihle at a white heat for 
twenty minutes. Gems had heen fused hy the heat thus geaerated. Several 
kinds ot jets were used, as it might be necessary to surround the crucible 
with heat, or only to apply the heat to the bottom of it. Experiments with 
this apparatus have been made upon the phosphates of antimony, zinc, ha- 
rytes, and cadmium. The results have not heen, however, quite satisfactory. 
In some the striæ interfered with the transparency of the glass formed; and 
in the case of the monobasic phosphate of zinc, it was found that, to what. 
ever heat the compound may have heen exposed, the glass thus formed was 
deliquescent. The reading of this Report was accompanied hy some expe- 
riments with the hydrogen furnace in question, for the purpose of showing 
the intense heat which could he produced. 

Dr. Faraday hore testimony to the advantages of this arrangement. He 
had found in all his experiments on glass, in which the elements were chemi- 
cally combined, that crystallization took place. Ie regarded all common 
glass as examples of solution, rather than of chemical combination. Borate 
of lead and silicate of lead, if fused in small quantities, so that they cooled 
quickly, were transparent, but if fused in masses, which required a longer 
time, they were in a crystalline condition——Mr. Harcourt remarked, that in 
the monobasie phosphate of zine, which was transparent when vitrified, the 
quantity of acid was probably exceedingly small, but this glass was striated.— 
Dr. Faraday said, that some of the purest specimens of American ice show 
similar strix, although it was in a state of exceeding purity, yielding the 
purest of all water when liquefied.—Some remarks were then made by Mr. 
Pearsall, on the action of hydrogen on platina. An experiment was named 
by Mr. Harcourt, in which a platina tuhe was destroyed by an attempt to 
fuse ultramarine init. Prof. Liebig stated, that platina was soon fused if 
exposed to a charcoal fire, from the action of the silicon contained in the 
charcoal. 


TipaL OBSERVATIONS. 


The Astronomer Royal gave a verbal account of the results of tide 
observations on the coast of Ireland. For the purpose of these observations 
stations had heen established at different places on the coast, and the obser- 
vations had heen continued two months, namely, from the 22d of June to 
the 25th of August. There were fonr critical periods daily in the tides, 
namely, high water twice, and Jow water the same, one of whicb, at least, 
must occur in the night, and it was necessary that these periods should be 
watched. They were requisite, in order that proper allowance might he 
made for the diurnal tides, because, at some of the stations, the forenoon 
tide was higher than the afternoon, and again on the contrary. The plan, 
therefore, was that about an hour before high water the observer began to 
watch the water every five minutes, and watched it at those intervals nnti} 
it had decidedly taken a turn the other way. The same proeess was con- 
tinned at the time of low water, and the observations were continued at 
night in the same way. The result was that it was found the tide along the 
S. aod S. W. coasts was simultaneous, and along the west and north and 
north-east, it was the same, hut at the south-east there was a difference of 
six hours. At Portadown, there was scarcely any tide at all, or the tides 
flowed so frequently that it had been impossible to make an observation. It 
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was a remarkable fact that the water washing to the north of Ireland was a 
foot higher than on the south coast. Tbere were several other remarkable 
facts which the Astronomer-Royal detailed, to which he gave philosophical 
explanations, and his observations were of that highly interesting character 
as to demand for them the applause of the section. 

Mr. Scott Russell made his final report ‘On the Tides of the East Coast 
of Scotland.” He said he had little more to add to the report which he had 
submitted to the last meeting. Ile recommended that observations of this 
gort should be made at the highest and lowest point of the tide, and should 
be kept perfectly continuons, which might he done by employing two sets of 
observers, one for the night time, and the other for the day. He mentioned 
a self-registering tide gauge which had been invented by a gentlemen at Port 
Glasgow, and which gave the heights in the most simple and accurate 
manner. 

Mr. Russell also made some remarks upon “ The Nature of Sound Waves,” 
which were principally details of experiments in which he has been engaged. 

A paper was then produced, written by the Rev. — O’Brien, ‘ On the pro- 
pagation of Waves in a resisted medinm, with a new explanation of the dis- 
persian and absorption of light, and otber optical phenomena.” The com- 
munication was read, and its contents verbally described by J. J. Sylvester, 
Esq. 

On Specific Heat.—By J. P. Joule.—After cxamining the law of Dulong 
and Petit, that the specific beat of simple bodies is inversely proportional to 
their atomic weights, the author proceeded to detail the attempts made by 
Haycraft, De la Rive, and Mercet, to discover the specific heats of gases and 
liquids, The nbservarions of Newmann and Regnault on the specific heats of 
simple and compound bodies were next examined. Mr, Jonle then exhibited 
to the Section a table, in which the thenretical specific heats of a variety of 
bodies impartially selected were calculated, on the hypothesis, that the capa- 
city for heat of a simple atom remains the same in whatever chemical com- 
bination it enters. On the whole, the coincidence between the theoretical 
and experimental results was such as would induce a belief that the law of 
Dutong and Petit, with regard to simple atoms, is capable of a greater degree 
of generalization than chemists have hitherto been inclined to admit. 


On the Alteration that takes place in fron by being exposed to long-con- 
tinued Vibration. By Mr. W. Lucas.—At Cork, this subject was 
brought forward, and certain specimens of iron exhibited, in order to show 
the effects produced npon the iron by being exposed to a certain degree of 
conenssion or vibration during the process of swaging, and again restored to 
its original state by being annealed, in accordance with the results detailed 
hy Mr. Nasmyth, at Manchester, in 1842; in addition to thesc, also were ex- 
hibited specimens of portions of the same iron that had heen exposed to the 
concussian of a large till hammer, working at the rate of about 350 strokes 
per minute, which occasioned the bars of iron to break short off at the point 
of bearing in the course of twenty-fonr hours; there was also shawn a por- 
tion of one of the hammer shafts, the texture of which had evidently heen 
altered, probably by the long-continued and repeated concussions to which 
it had been exposed, for instead of breaking with the peculiar splintery frac- 
inre common to wood, it broke with a pecnliar short fracture, and this, I am 
informed, is a common ocemrence. In continuance of these experiments 
upon the effects of concussion or vibration, Mr. Lucas laid before the section 
the results of some further experiments. 


EARL OF ROSSE'S REFLECTING TELESCOPE. 


The Earl of Rosse commenced hy stating, that the Conncil having inti- 
mated their npinion that some account of the experiments in which he had 
heen engaged on the Reflecting Telescope would not be altogether devoid of 
interest, he would endeavour to describe, as briefly as possible, the manner 
in which he had attempted to accomplish the object in view, and the princi- 
pal results obtained. Two objects reqnired to be kept in view: first, to give 
the telescope sufficient aperture to secure a sufficiency of light; secondly, to 
increase to a sufficient extent the magnifying power. On these depended 
what might he called the optical power of the instrument, but particularly 
upon the former. For instance, the large telescope, of which a model stood 
before them, to be used effectually, must have a magnifying power of 300 
times. Now, another instrument, very inferior in size, might have a much 
higher power, but, from the vast quantity of light which it colected into the 
image. objects in it became distinet which could nat be at all seen by those of 
inferior aperture. The next qnestion he had to determine was, whether he 
should attempt refractors or reflectors. Just at that time very large and very 
fine discs of the proper glass had heen produced upon the Continent, and a 
strong hope was entertained of bringing the refracting telescope to a degree 
of perfection which had been hitherto rather hoped for than attained. But, 
upon a ealm balancing of all thedifficulties which opposed their constrnetion, 
he determined to attempt the improvement of the Newtonian reflector, and 
that notwithstanding it was well known that an error of form of the reflector 
produced an error in the image more than five times as great as the same 
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error in the refractor would prodnce. It was to the steps by which he at- 
tained this object that he was now about to direct the attention of the Sec- 
tion. 

“Having concluded that upon the whole there was a better prospect of ob- 
taining by reflection, rather than by refractian, the power which would be 
required for making any eflectual progress in the re-examination of the ne- 
Lulz, the first experiments were undertaken, in the hope of obviating the 
difficulties which had previonsly prevented the application of the brilliant 
alloy which may Le formed of tin and copper in proper proportions to ihe 
construction of large instruments. The manner in which the difficulty had 
heen met, was, by adding an excessive proportion of copper to the alloy, but 
the mirror was no longer susceptible of a durable polish, and, when used, its 
powers declined rapidly. lt appeared to me, therefore, to he an object soim- 
portant to obtain a reflecting surface which would refleet the greatest quan- 
tity of light, and retain that property little diminished for a length of time, 
that numerous experiments were undertaken and perseveringly carried on. 
After a number of failures the difficulties appeared to be so great that I con- 
structed three specula, where the hasis of the mirror was an alloy of zinc 
and copper in the proportion of 1 zine to 2°74 copper, which expands with 
changes of temperature in the same proportion as speculum metal. This was 
subsequently plated with speculum metal, in pieces of such size as we were 
enabled to cast sound, These specula were very light and stiff, and their 
performance upon the whole satisfactory ; Lut they were affected by diffrac- 
tion at the joinings of the plates; and although very brilliant and durable, 
defining all objects well under high pawers, except very large stars, still as 
the effect of diffraction was then perceptible they could not be considered as 
perfect instruments. In the course of the experiments carried on while these 
three specula were in progress, it was ascertained that the difficulty of cast- 
ing large dises of brilliant speculum metal arose from the unequal contraction 
of the material, which in the first instance, produced imperfections in the 
castings, and often, subsequently, their total destruction; and it appeared 
evident, that, if ihe fluid mass conld be cooled throughout with perfect regu- 
larity, s0 that at every instant every portion shonld be of the same tempera- 
ture, there would be no unequal contraction in the pragress towards solidifi- 
cation, nor, subsequently, in the transition froma red heat to ihe tempera- 
ture of the atmosphere. Although it was obvious that the process could not 
be managed so that the exact condition required {should be fulfilled, still, by 
abstracting heat uniformly from one surface (the lower one), the temperature 
of the mass would be kept uniform in one direction, that is, horizontally ; 
while in the vertical direction, it would vary in some degree as the distance 
from the cooling surface, These conditions being satisfied, we should like- 
wise have a mass which would be free from flaws, and, when cool, would be 
free from sensible strain ; nothing could be easier than to accomplish this, ap- 
proximately, in practice ; it would be only necessary to make one surface of 
the mould (the lower one) of iron of a goud conducting material, while the 
remainder was of dry sand. On trial, this plan was perfectly successful ; 
there was, however, a new, though not a very serions defect, which was im- 
mediately apparent—the speculum metal was cooled so rapidly that air-bub- 
bles remained entangled between it and the iron surface; but the remedy 
immediately suggested itself, by making the tron surface porous, so as to 
suffer the air to escape; in fact, by forming it of plates of iron placed verti- 
cally side by side, the defect was altogether removed. lt only then remained 
to secure the speculum from enoling unegually, and for that purpose it was 
sufficient to place it in an oven raised to a very low red heat, and there to 
leave it till cold, from one to three or four weeks, or perhaps longer, accord- 
ing to its size. 

“The alloy which 1 consider the best, differs but little from that employed 
by Mr. Edwards: I omit the brass and arsenic, employing merely tin and 
copper in the atomic proportions, namely, one atom of tin to four atoms of 
copper, or, by weight. 58:9 to 126-4. As it was obviously impossible to cast 
large specula in earthen crucibles, the reverberatory furnace was tried; but 
the tin oxidized so rapidly, that the proportions in the alloy were uncertain ; 
and after some abortive trials with cast-iron erucibles, it was fonnd, that 
when the crucible is cast with the mouth up 1t is free from the minute pores 
through which the speculum metal would otherw'se exude ; and therefore 
snch crucibles fully answered the purpose. It was very obvious ihat the 
published processes for grinding and polishing specula, being in a great mea- 
sure dependent on manual dexterity. were uncertain, and nut well suited to 
large specula ; accordingly, at an early period of these experiments, in 1827 ; 
a machine was contrived for the purpose, which has subsequently been im- 
proved, and by means of it a close approximation to the parabolic figure can 
be obtained with certainty ; as it has been described in the Philosophical 
Transactions fur 1840, it is unnecessary to do more than to point out the 
principle on which it acts, The speculum is made to revolve very slowly, 
while the polishing tool is drawn backwards and forwards by one eccentric or 
crank, and from side to side, slowly, by another. The polishing tool is con- 
nected with the ecccntries by a ring, which fits it loosely, so as to permit it 
to revolve, deriving its rotatory motion trom the speculum, but revolving 
much more slowly. Tt is counterpotsed, so that it may be made sufficiently 
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tiff, and yet press slightly on the speculum ; the pressure being about one 
pound for every circular superficial foot. The motions of this machine are 
relatively so adjusted that the focal lengih of the speculum during the po- 
lishing process, or towards the lateral end of it, shall be gradually becoming 
slightly longer, and the figure will depend in a great measure upon the ra- 
pidity with which this increase in the focal length takes place. It will be 
evident that a surface, spherical originally, will cease to be so, if, while sub- 
jected to the action of ihe polisher, it is in a continual state of transition 
from a shorter to a longer focus; in fact, during no instant of time will it be 
actually spherical, but some curve, ditlering a little from the sphere, and 
which may be made to approach the parabola, pruvided it be possible in 
practice to give effect to certain cenditians, An immense number of experi- 
ments, where the results were carefully registered, eventually established an 
empirical formula, which afforls at present very good practical results, and 
may hereafter, perhaps. be considerbly improved. In fact. when the stroke 
of the first ecceotric is one-third the diameter of the speculom, and that of 
the second eccentric is such as to prodoce a lateral motion of the bar which 
moves the polisher. measured an the edge of the tank, equal to ‘27, the dia- 
meter of the speculum, or referred to the centre of the polisher, of 17. the 
figure will Le nearly parabolic. The velocity and direction of tne motions 
which prodace the necessary friction being adjusted in due proportion by the 
arrangements of the machine, and the temperature of the speculum being 
kept uniform by the water in which it is immersed, there remains still other 


conditions, which are essential to the production of the required result. The 
process of pulishing differs very essentially from that of grinding: in the 


latter, the powder emp'oyed runs loose between two hard surfaces, and may 
produce scratches possibly equal in depth to the size of the particles: in the 
polishing pracess the case is very different; there the particles of the powder 
lodge in the comparatively suft material of which the surface of the polishing 
tool is formed, and as tie portions projecting may bear a yery small propor- 
tion to the size of the particles themselves, the scratches necessarily will be 
diminished in the same proportion. ‘The particles are forced thes to imLed 
themselves, in conseqnence of the extreme accuracy of contact between the 
surface of the polisher and the speculum. But as saon as this aecurate con- 
tact ceases, the polishing process becomes but fine grinding. It is absulutely 
necessary, therefore, to secure this accuracy of contact during the whole pro- 
cess. If tle surface of a polisher, of considerable dimensions, is covered with 
a tlun coat of pitch, of sufficient hardness to polish a true surtace, however 
accurately it may fit the speeulum, ıt will very soon cease to do so, and the 
operation will fail, The reason is this, that particles of the polishing powder 
and abraded matter will collect in one place more than another, and as the 
pitch is not clastic, clase contact throughout the surfaces will cease. By em- 
ploying a eoat of pitch, thicker in proportion as the diameter of the specu- 
lum is greater, there will be room for Jateral expansion, and the prominence 
can therefi.re subside, and accurate contact still continue; however, accoracy 
of figuie 1s thus, ta a considerable extent, sacrificed. By thoroughly grooy- 
ing a surface of pitch, provision may be made for lateral expansion conti- 
guous ta the spot where the undue collection of polishing powder may have 
taken place. But, in practice such grooves are inconvenient, being constantly 
liable <o fill up: this evil is entirely obviated by grooving the pulisher itself, 
and the smaller the portions of continuous surface, the thinner may be the 
stratum of pilch. 

“ There is another condition, which is also important, that the pitchy sur- 
face should be so hard as not to'yield and abrade the softer portions of the 
metal faster than the harder, When the pitchy surface is unduly soft, this 
defect is carried so far that even the structure of the metal is made apparent. 
Whilst, therefore, it is essential that the surface in contact with the specu- 
Tum shoiid be as hard as possible, consistent with its retaining the polishing 
powder, it is proper that there should be a yielding where necessary, or con- 
taet would not be preserved. Goth conditions can be satisfied by forming the 
surface of two layers of resinous matter of different degrees of hardness ; the 
first may be of common pitch, adjusted to the proper consistence by the ad- 
dition of spirits of turpentine, or rosin; and the other l prefer making of 
rosin, spirits of turpentine, and wheat flour, as hard as possible, consistent 
with its halding the polishing powder, The thickness of each layer need nat 
be more than one-forlieth of an inch, provided no portion of continuous sur- 
face exceeds half an inch in diameter, the hard resinous compound, after it 
has been thoroughly fused, can be redoved to powder, and thus easily ap- 
plied to the polisher, and incorporated with the subjacent layer, by instan- 
taneons exposure to flame. A speculum of three feet diameter thus polished, 
has resolved several of the nebule, and in a considerable proportion of the 
others has shown new stars, or some other new feature.” 

In conelusion, Lord Rosse exhibited drawings of the nebulæ, as figured by 
Herschel, and also as they appeared in the telescupe constructcil by his Lord- 
ship. 

Fig. 88 of Herschel, or 2 Messier, and 21 h. 25 m. 81° 34’ south, many 
of the stars mto whieh it is reduced by his telescope, are as large as those of 
the first magnitude to the naked eye. 

Fig. 61, Herschel, the bright nebula near ¢ Tauri, figured by Herschel as 
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perfectly elliptic and resolvable, but no stars seen, is seen in the telescope, 
with three fect aperture, as a rather oval cluster of stars, with projectiog 
filaments of stars ; some of these filaments exteniling considerably, so as to 
give something of the idea of a scorpion. 

Fig. 29 of Herschel. The ring nebuia of Lyra, shows in the three feet 
telescope, seven stars, one triple. It is an annular closter, with fringes, and 
the nebulous-lnokmg centre in patches. 

Fig. 45 of Herschel, a planetary nebula, is also seen as an annular closter. 

Fig. 26 of Herschel, the “ Dumbell Nebula,” is seen as an irregular cluster, 
or rather two in juxta-position aad nothing of the exact elliptic termination 
of Herschel’s figure. 


AMERICAN PATENTS, 
(From the .tmerican Journal of the Franklin Institute.) 
IMPROVED REVERBERATORY AND PUDDLING FURNACES. 


Specification of a Patent fur “ an improved reverberatory furnace for convert- 
ing mineral, or ore, into wronghi-iron at the first operation.” Granted tu Simeon 
Groapmearow, of Manayunk, Pennsylvania, and assigned to Wm. GRUEN, 
jun, of Woodbridge, New Jersey.—January 20, 1844. 


The new and improved reverberatury furnace is for the purpose of directly 
converting mineral, or ores of iron, into wrought-iron, at the first operation, 
by the process of puddling, using either anthracite, bituminous coal, or other 
fuel, for that purpose; which furnace is also used for the puddling of pig- 
iron, or of iron in other states, which is to be submitted 10 that process, and 
likewise for the melting, or heating, of metals for varions purposes. 

The improvement consists in the so constructing it as that the hearth of 
the furnace shall be heated both on its under and upper sides. For this pur- 
pose a fire chamber ıs constructed, in which the fucl rests upon grate bars 
directly under the hearth of the puddling furnace, there being an ash pit 
under said grate bars, such fire chamber and ash pit being in the ordinary 
form. The direct heat of the burning fuel which is contained in the fire 
chamber, is, consequently, made to operate on the under side of the hearth, 
and the heated air and flame ascend through a flue space at the rear end of 
the fire chamber, then along the puddling compartment, to the front of the 
furnace, and thence back along a flue over the roof thereof leading to the 
chimney, which is to be elevated in the ordinary manner to create a cufficient 
draught.j 


Fig. 2. 


Scale, oae-eighth of au inch to a foot. 


In the accompanying drawing. fig. 1, is a front elevation of the furnace; 
the masonry which encloses it, aud the chimney being omitted far the pur- 
pose of showing the outline of thefinterior. Fig. 2, is a vertical section 
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through the middle of the furnace from front to back. A, is the ash pit; B 
the fire chamber; C,the hearth of the puddling furnace B, into which the heated 
air and flame pass through the flue space È, and operate upon the material 
within the furnace in the usual manner; F, is the roof of said furnace; the 
hearth and roof should be formed of suitable fire stone; G, isa flue above 
the roof stone, leading to the chimney H ; 1, represents a front door to the 
puddling furnace, but the main working door is to be made at the sile, as 
seen at I’, this being its usual place; J, is the door of the fire chamber for 
supplying fuel; K, isa basin at the front of the hearth, and L, a tap hole 
for the removal of slag, &c.: as it is desirable to keep the hearth at this part 
well heated, the fire chamber is sometimes so constructed as to allow it to pro- 
ject a foot, more, or less, in front of the furnace, by which means this end is 
effectually accomplished. The lower part of the basin may be strengthened 
by giving the hearth stone the form shown by the dotted lines a, a; M, is 
the grate, and N, level of the ground. 

When this furnace is used for the purpose of converting mineral into 
wrought-iron directly from the ore, said ore is to be finely pulverized, and 
thrown upon the hearth, which must be heated to whiteness; in about half 
an hour the mineral will be fused, and it is then to be treated in the same 
manner as when podling pig-iron; by this means the sulphur and other 
volatile matter contained in the ore will be driven off. and the ore will be 
subjected to the full action of the heated air. Most kinds of ore may be 
treated in this way without the addition of any flus, or of carbonacecus mat- 
ter; but where the ore is refractory, and does rot fuse readily, from-cantain- 
ing an excess of oxygen. a small portion of charcoal may be added thereto- 
When the ore is too fusible, owing to its containing au excess of carbon, | 
add the scales of iron, or same analogous substance, such as the highly oxi- 
dized ores, as is sometimes done in the puddling of pig-iron. No rule can be 
given for this, but the judgment of every competent iron master will supply 
all the information that is necessary. Most commonly, as before remarked, 
the metal will be brought into natnre without any such addition to the iron. 
When the mineral, or pig metal. has been thus heated until it approaches 
the melting point, the fire is to be slackened, until it is reduced nearly to a 
red heat; in this state the ore, or the metal, is to be worked with a scraper 
and paddle until the mineral, or metal, shall have become, as the technical 
phrase is, sufficiently dry. At this period the heat is to be raised, and, when 
the welding of the mineral, or metal, commences, it is to be balled into suit- 
able sizes, cither for the hammer, or the rollers. 

The claim is for the constructing and using of a reverberatory furnace that 
is heated by means of a fire chamber, sitnated below its hearth, or floor, and 
fram which the flame and heated air are conducted over its top, so as to heat 
it as well below as above; the respective partsaf the said furnace being com- 
bined, arranged, and operating, as represented and described. 


Specification for a patent for “ manufacturing malleable iron directly from the 
ore, in a puddling furnace.” Granted to Simron Broapueavow, of the city 
of New York.—May 30, 1844. 


The improvement is the process for manufacturing iron, by means of which 
malleable iron is obtained directly from the ore, by treating the same in a 
puddling furnace, 

The form given to the furnace, is somewhat different from that usually 
given to the pudling furnace, as will be seen by reference to the accompany- 
ing drawing, which represents it as having one of its side walls removed for 
the purpose of showing the form of the interior. A A, is the arch, or roof, 
which, instead of curving down as it approaches the chimney, rises regularly 
from that part which is above the fire chamber, as it approaches the stock 
which it may do at an elevation. say of about ten degrees; it may, however’ 
pass horizontally, or even be slightly depressed, without materially interfer- 
ing with its action; the object of giving to it this form is to prevent its taking 
the character of a reverberatory, as the reflecting of the flame and heat so as 
to cause them to reverberate, or impinge, upon the ore, converts the large 
portion of it into slag, instead of reducing it into malleable iron. The inven- 
tor elevates the hearth or the furnace at its near end, and prefers to do this 
to an extent greater than that of the elevation of the roof; this elevation is 
shown at D. The object thereof is to contract the throat, or opening, from 
the furnace into the flue, so as to make it much less than in the ordinary re- 
verberatory, which is usually about two feet, or two fect six inches, whilst 
he reduces its height, between the floor and the roof. to about one foot. In 
the lower part of the chimney, as at a, a, where a sliding register, or damper, 
is placed, which can be closed at pleasure, so as to retain and regulate the 
heat; such regulation being essential to the success of the process. Ina fur- 
nace, 30 constructed, the mineral and the metal obtained therefrom, will be 
sufficiently heated to produce the intended effect; but the form of the fur- 
nace may, as above indicated, be varied to a considerable extent without ma- 
terially nterfering with its use; and there have probably been puddling, or 

other furnaces constructed, which, under due management, might answer 
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the purpose equally well with that described. No claim is made to the par- 
ticular form of the furnace which is described, but only to indicate the main 
conditions necessary to the success of the process. 


In this process of reducing the mineral to the metallic state, the inventor 
does not nse any of the earthy, or other fluxes which are employed in the 
smelting of iron, nor does he, of necessity, mix therewith any carbonaceous 
matter, as has been uoiformly done in the attempts heretofore made to ma- 
nufacture malleable tron directly from the ore. The most notable of these is 
the process for which letters patent were obtained in England by W. N. Clay, 
dated on the 31st of March, 1841. In that patent a claim is made to “the 
mode of manufacturing wrought, or malleable, iron in reverberatory furnaces 
from iron ore, by combining therewith twenty-eight per cent., or upwards, 
of carbonaceous matter.” In this present process, on the contrary, the ores 
of iron are employed alone, by mixing together, in duc proportions, such ores 
as, by their chemical composition. are calculated to react upon each other 
when duly heated, and to bring the metal contained in each of them into the 
malleable state. the inventor takes any of the ores which are known as oxides 
of iron, which he reduces to coarse powder, and with this he mises a due 
proportion of the ore known as a carburet of iron, also in powder; this mix- 
ture he puts into his puddling furnace, and by means of anthracite, or other 
fuel, subjects it to the proper degree uf heat for effecting the reduction. 
The mass so placed in the furnace, he does notstir, but leaves at rest, until he 
finds that it is brought into a state in which it is prepared for balling, which 
condition is produced in consequence of the union of the carbon of the car- 
buret with the oxygen of the oxide, and the consequent production of parti- 
eles of iron in the malleable state. 

When charcoal or other carbonaceous matter is mixed with the ore which 
is to be reduced, the carbon will Legin to combine with the iron in the oxide 
which is to be reduced, before the oxygen of said oxide is so far disengaged 
as to be ready to combine with it, and the metal will become highly charged 
with carbon, and the whole contents, will, consequently, be converted into a 
fluid mass, and this may occur notwithstanding the utmost care on the part 
of the operator; a very slight deviation in making the mixture, or in the 
heat to which it is subjected, converting the materials into slag. But when 
this mixture consists entirely, or nearly so, of the ores to be reduced, as above 
described, there may be a considerable variation in the temperature without 
deteriorating the mass, the carbon of the earburet, and the oxygen of the 
oxide, being given out simultaneously, and these, by their affinity, combining 
with each other, the iron of both the ores will be left in the metallic state, 
requiring only to be balled up.—lt will be manifest to any one acquainted 
with the nature of ores, that in mixing them no proportionate quantities can 
be designated, as searcely any two ores will be found to be identical in com- 
position ; Lut the proportionate quantities may be learnt from analysis, or 
will readily be ascertained by experiment ìn the hands of a competent iron 
master.—Although the addition of carbonaceous matter is not necessary in 
this process of reduction, the inventor does not interdict its use, as it is mani- 
fest that a deficient proportion of carburet might find its compensation in 
such addition, Lut this would be only a variation of, and not a departure 
from, the principle upon which he proceeds. When the iron is ready for 
balling, the slag is to be removed, and the balling is to be effected in the or- 
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dinary way ; the working and feeding doors, the tap hole, and the general 
appendages of furnaces for this purpose being such as are well known. 

The inventor claims as new the effecting of such reduction by mixing in 
due proportion the ores known as oxides, and as carburets of iron, and by 
exposing them to a proper temperature in a puddling furnace, withont the 
addition of any of the ordinary fluxes, or the necessary admixture of carbona- 
ucos matter therewith. 


Specification of a patent for “ an improvement in the manufacturing of steels 
Granted to Simeon BroapmeEapow, of the city of New York.—May 25, 1844 

The improvement is in the construction of the furnace for converting iron 
into steel by cementation, and in the process of manufacturing such steel. 

In the ordinary mode of construeting the converting [furnace, the bars of 
iron, after being piled in the eoffer, or oven, in combination with carbona- 
ceous matter, to the proper height, are covered with a stratum of fire clay 
and sand, or some analogous substance, which has to he renewed every time 
the oven is charged. The inventor’s improvement in the structure consists 
in the using of a permanent roof of fire sione, or fire brick, in place of the 
temporary covering heretofore employed; he also uses a sliding shutter, 
which is placed in front of the furnace, so that it may Le brought down as 
required for a purpose to he presently made known. This improvement in 
the manufacturing of the steel, after the process nf cementation has been com- 
pleted, consists in the taking of the bars first from the upper part of the con- 
yertory, whilst they are at the highest temperature to which they are to be 
brought, and subjecting them immediately to the aetion of tilting, or of rol- 
ling, without the neeessity of re-heating. Todo this, a part of the upper layer 
af bricks whieh enclose the converting oven is first removed, so as to enable 
him to draw out the upper hars, and as the bars are suecessively operated 
upon, the bricks are further removed, until the whole contents of the con- 
yertory have been tilted, or rolled. As this proeess goes on, the sliding shut- 
ter is brought down so as to enelose the part from which the bricks have been 
removed. By this procedure several advantages are attained, in the process 
of manufacturing steel, Under that hitherto followed, the whole charge has 
been allowed to coo] down before removing the stee! from the convertory, 
and this necessarily resulted in great less of time: the hars after being re- 
moved had to be re-heated, in order to their being tilted, or rolled; by this 
re-heating time was consumed, and the steel actually injured, it heing a well 
established fact, that every time steel 1s highly heated, it is deteriorated. The 
steel manufactured by the improved process, has proved to be very superior 
to that made from the sameiron in the ordinary way ; it has, in this parti- 
cular, exceeded the anticipated benefit. 

In the accompanying drawing, fig. 1, is a front view cf the converting fur- 
nace, the temporary brick work which is used to enclose the coffer, or oven, 
and likewise those that enelose the flues A, A, the arch B, and the chimney 
stack C, being remeved. D, is the roof of fire stone, or fire clay, which ex- 
tends over the whole top of the coffer, or oven E. Fig. 2, shows the top of 
this roof in plan, being a horizontal section of the furnace, in the line X, X, 
of fig. 1; D, is the roof stone, and A, A, the flues leading from the fire 
chamber into the arch, as usual. 


Rigaes 


Fig. I. 
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The inventor claims as new, the improvement of taking the steel from the 
oven in its heated state, and subjecting it to the action of rollers, or of the 
tilt-hammer, without the necessity of reheating the bars, by which improve- 
ment the said manufacture is greatly facilitated, and the quality of the steel 
much improved. 


REGISTER OF NEW PATENTS. 


(Under this head we propose giving abstracts of the specifications of all the most im- 
portant patents as they are enrolled. If any additional Information be required as to nny 
cage, oC may be obtaioed by applying to Mr. LAXTON at the Office of this 

i) ., 


RAILWAY RAILS AND WHEELS. 


ANDRE Droxor ve Cnaruev, of the Sablionière Hotel. Leicester Square, 
Middlesex, gensleman, for “ Improvements in rails for railways and in wheels 
Jor locomotive carriages.’ (Communication.)—Granted Mareh 20; Enrolled 
September 20, 1844. 


This invention consists in manufacturing the rails with 
an angular projecting flange at one edge or side of the rail, 
to prevent the carriages from running off. The rail may be 
so made that the flange shall form a portion of it, and there- 
fore be inseparable from it, or the same may be made distinct 
and holted to it. Another improvement consists in covering 
rails of wood or other material with flat plates of metal in 
d such manner that the wheels of the carriage shall press 

upon such parts, whereby the rails may be made much 
thinner than those heretofore constructed. The improvements in wheels for 
locomotive carriages consists, in making them without a flange as such will 
not be required when rails of the above deseription are employed. The an- 
nexed wood engraving shows a section of one of the rails with a loose flange 
wheels may be bolted to the side of the rail; the drawing of the specification 
shows several] forms of rails, in some of which the flange forms a portion of 
the rail, and which flange the patentee prefers to he at an angle of 105 de- 
grees, but does not confine himself to that angle, and concludes by saying, I 
would have it understood that 1 am aware that rails have heen constructed 
with a flange, but in such case the flange was ata right angle to the rail or 
nearly so, l do not therefore claim the so constructing rails with flanges, but 
what I claim is the constructing rails with flanges when the flange is at an 
angle to the rail at not less than 93 degrees, whether such flange is fixed or 
bolted to the rail, and also the application of metal bands to wood or ather 
rails. And lastly, the dispensing with flanges on the wheels of locomotive 
carriages. It evidently appears from the above that the inventor claims the 
making or application of a rail, having a projecting flange of not less than 93 
degrecs, (as much more as you like), rails having been constructed with a 
projecting flange at right angles to the rail, that is to say, 90 degrees, or 
nearly so, consequently the angles from 90° to 92° 59’, are not included in 
this patent, and a rail having a projecting flange of 92° 59, may be made 
and employed without infringing on the same, presuming the patent to be 
good, 


——— 


LIFE PRESERVER. 


CuarLes Wittiam Spicer, of Portman Square, Middlesex, Esq., for “an 
invention called a nautilus or portable life preserver and swimming belt” — 
Granted March 28; Enrolled September 28, 1844. 


Fig. 3. 


igre 


The annexed drawing shows the nautilus or life preserver in two positions, 
Fig. l, being in an inflated state ready for use, and fig. 2, in a portable state. 
The following is a description of the apparatus and its mode of construction ; 
a, @ fig, 3, is a spiral spring attached at each end to ring b; c, c, c, are four 
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pieces of tape which are fastened tn the rings b,b, and also to the springs 
their object being to prevent the apparatus extending beyond a certain length ; 
d, d, fig. }, is an elastic cavering ot india-rubber fabric, which is drawn over 
the spiral spring and doubled down at the ends, and then passed over or upon 
the projecting pins or screws seen in fig. 3; e, e, are plates having an opening 
f, provided with a valve which opens inward, and is actuated by a spring in 
such manner as to press it against the plate, this plate being screwed or 
rivette against the rings as secn at figs. 1 and 2, firmly secures the india- 
rubber fabric or outer covering d, d. Supposing the apparatus to be in a 
portable or closed state, as at fig.2; then in order to inflate it with air ready 
for use, it is only necessary to take the nautilus and by pressing with the 
fore finger of each hand, open the valves /, f, then by drawing out or extend- 
ing the apparatus, the nautilus will become inflated with air, which is pre- 
vented from escaping by the spring valves f, f; ê, i, is a spring clasp for fas- 
tening the nautilus or life preserver and swimming belt, round the body of 
the wearer. 


MOSAIC WORK. 


Joux Roserr Dicxser, of Old Compton Street, Soho, Square, Middlesex, 
artist, for “ improvements in the manufacture of mosaics." —Granted March 30; 
Enrolled September 30, 1844. 


The material employed by the inventor for producing mosaic work is prin- 
cipally opaque glass, but he also employs transparent glass, the mosaic pieces 
may be made of any size or calour, ur of any combination of colours, the 
same (according to this inyentioa) being praduced by casting, moulding, or 
pressing, and in order to produce the larger pieces of mosaic work, the in- 
ventor takes twa smooth plates ef meial, in one of which there is a hole or 
holes of the required size and form for the mosaic piece to be produced, this 
hole or holes are to be made a little taper or somewhat wider on one side of 
the plate than the other, this plate is then laid upon the smooth metal plate 
with the widest side uf the hales downward or next to the smooth plate, the 
hole in the upper plate is then filled with glass in a fused state, either opaque 
or transparent ; and the same is pressed by means of a screw or lever and 
plunger, the abject of pressing of glass in the manner described, is that a 
smooth and polished face is produced which may form the upper part of the 
mosaic work ; by this process of moulding a great variety of pieces may be 
produced. For moulding smaller pieces of mosaic work, the inventor pro- 
poses to have plates as above described, one of which is to have a number of 
holes formed through it af a size and form intended for the pieces of mosaie 
work ta be produced, these plates are then to be clamped together, and a 
quantity of glass in a fused state placed at one end, the plates together with 
the fused glass is then passed between a pair of rollers which will press the 
glass into the holes of the plate, the glass being afterwards taken out and 
annealed in the ordinary manner. 

When joining a number of pieces of mosaic work together, the inventor 
proeceds by stretching a piece of ealico tightly upon a slate or slab, the sur- 
face of the calico is then to be rubbed over with wax or gum, for the purpose 
of hol:ling the yicces of mosaic work together which are to be arranged, with 
their faces downward, according to the pattern or design intended, the several 
pieces forming the design are then fixed together by applying a cement over 
the whole, the inventor prefers that known as patent Portland cement. 

From reading the specification it appears that the principal object of the 
invention is the casting, moulding or pressing the picees of mosaic work, and 
als) the application of opaque glass in successive pieces placed side by side, 
or alternate, and in combination with transparent or coloured glass. 


SHEAVES AND BLOCKS FOR SHIPPING. 


Grore Wruiam Lenox and Jonn Jones, of Billiter Square, in the city of 
London, merchants, for “ Improvements iw the manufacture of Sheaves and 
Shells for blocks. and of Bolt rings or Washers, for the purpose of shipwrights 
and engineers.’—Granted April 10; Enrolled October 10, 1844. 


This invention consists in manufacturing shel's and sheaves for blocks, 
and also bolt rings or washers for engineering purposes of malleable cast 
tron, which is to be afterwards annealed. In carrying out this invention, the 
14 entees cast the sheaves and shells for blocks in the ordinary manner of 
casting articles of malleable cast iron, without confining themselves to the 
peculiar form or shape of the block or sheave. which may be varied without 
departing from the nature of the invention, which is the manufaeture of the 
articles above described of malleable cast iron, and afterwards anrealing the 
same. The specification ce-cribes the shcaves as being cast hollow, and that 
the shells are very light an] of great strength, and that very durable articles 
may be produced by malleable cast iron afierwards annealed, and which may 
be effected by placing the blocks and washers into an annealing oven and 
surrounding them with Cumberland or Lancashire iron ore, and then sub- 
Jecting them to a red heat, as is well understcod by those who are in the 
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habit af mannfacturing articles of malleable cast iron. The patentees claim 
the manufacturing sheaves and shells of blocks and also bolt rings or washers 
for shipwriyhts and engineers, of malleable cast iron. 


IMPROVEMENTS IN STOVES. 


Freorrick Brown, of Luton, Bedfordshire, ironmonger, for “ Improvements 
in stoves.’—Granted April 10; Enrolled October 10, 1844. 


The object of this invention is to construct a stave which will be Icss liable 
to accident, and also much cleaner 
than those of ordinary construction. 
The accompanying figure which, isa 
secticnal elevation, shows the interior 
and peculiar construction of this im- 
proved stove: a ais what the inventor 
terms the fire pail, and is provided 
with a door, J, for supplying the stove 
with fuel, coke broken into small 
pieces being that which is intended to 
be consumed in this description of 
stove; ¢ shows one of the grate bars, 
and d an opening through which the 
ashes are to be removed, this opening 
is provided with a door constructed 
with a ventilator for regulating the 
supply of air to the fire; the apparatus 
above described is supported by three 
pillars, two only of which are seen in 
the drawing, and marked e; f is a 
cunical top supported by two pillars, 
g, one of which is shuwn in dotted 
lines; this conical top is entirely se- 
parate and distinct from the fire pail. 
and forms fan annular space between 
the top of the fire pail and the projecting? rib ¿ ot the conical top, so as to 
allow of a current of air passing through such space, which has the double 
effect of preventing any accident accruing from the pipes becoming lover- 
heated, and also the thorough ventilation of the room in which the stove is 
placed; the products arising from combustion pass off through the aperture 
k into the pipe. Another advantage is stated to be. that the fire pail a can 
be removed for cleaning out the ashes and laying a fresh fire, thus avoiding 
the dust which would unavoidably arise from such operation. 


{IMPROVEMENTS iN ENGINES AND TRACTION ON CANALS. 


Joux Aitken, of Surrey Square, Surrey, gentleman, for “ improvements in 
water machines or engines and steam engines, and the mode of traction on or in 
canals or other waters."'—Granted April 10; Enrolled October 10, 1844, 


The first improvement set forth in this specificatiun has reference to a pe- 
culiar mode of working dredging machines: this the inventor proposes to 
effect by means of undershot water wheels, which wheels are to be attached 
to the side of the barge or boat containing the dredging machinery, and 
worked by the flow of the tide; the inventor not confining himself to any 
peculiar mode of constructing or transmitting motion from the water wheels 
to the dredg ng machinery, which latter may be of the ordinary construction, 
The second improvement relates to a mode ef raising stone or other heavy 
bodies by means of a vacuum produced by{displacing water: this apparatus 
consists of a tank divided by a plate into two compartments, upon this plate 
is fixed a cylinder provided with a piston and piston rod, similar to an ordi- 
nary steam engine cylinder, the piston rod being connected by some con- 
venient arrangement toa crane, this eylinder is provided with a valve or 
slide, and also with eduction and induction ports, the induction ports com- 
municate with the water placed in the? lower part of the tank, the eduction 
ways communicate with the lower part of the tank only, the object uf this 
arrangement being that as the wateris raised from the lower part of the tank, 
which is eflected by means of a pump, a partial vacnum will be formed in the 
cylinder on the upper or underside of the piston depending upon the position 
of the same. Suppose for instance the plate to be at the top of the cylinder, 
thea by pumping out the water from the lower compartment of the tank a 
vacuum will be formed in the lower part of the cylinder, and the water from 
the tank will be forced by the pressure of the atmosphere into the upper part, 
or top side of the piston, which will cause the same to descend, the slides or 
valve is then moved and a similar action takes place with regards to the up 
stroke of the piston. The third improvement relates to certain improvements 
in condensing steam engines, and consists in the applieation of a eylinder 
having a piston and piston rod, this cylinder is to be of such dimen« 
sions as to contain as much water as will condense the steam flowing from 
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the steam cylinder to the condenser, “and the piston rod of such cylinder is 
to be in connection with the steam,” to assist in giving motion thereto, this 
cylinder is to be provided with a slide valve and induction and eduction ways, 
the ‘induction way being so constructed as to open into a tank containing 
water, which is tn surround the cylinder, the eduction way being made to 
communicate with the condenser. so that the water contained in the cylinder 
may be thrown in any suitable manner into the condenser, for condensing 
the steam that comes from the steam cylinder. The operation of this new 
combination of parts is stated as follows: supposing the piston of the addi- 
tional cylinder tn be descending the eduction part will be open to the con- 
denser, and the inductian port will be pen to the tank to receive the water 
whieh will be forced in by the atmosphere, and will force down the piston 
owing to the vacuum in the condenser. by this arrangement the pressure of air 
in the additional ey tinder will aid the steam in the cylinder in giving motion 
to the beam of the engine. 

The fourth improvement relates to a mode of traction on canals by means 
of a partial vacuum produced by the displacement of water, this the inventor 
proposes to effect hy means of an apparatus similar to that described in last 
month's journal, in which will be seen a tranverse section of a pipe having a 
longitudinal opening or slit on the top side, which is to be provided in the 
same manner with a valve suitably prepared for withstanding the action of 
the water. This pipe which is to be placed at the bottom of the canal, is 
provided with a piston and a projecting arm, the same as is now practised 
with regard to atmospheric transit, the latter being attached by any con- 
venicnt means to the boat. thus by removing the water from the pipe in ad- 
vance of the piston, a partial vacuum will he formed therein, and the piston 
will be foreed along by the pressure of water and air on the back side of the 
piston. The mode of discharging the pipe of water is by means of pumps, or 
where the supply of water is great and the situation admits, by means of a 
branch outlet of not less than 32 or 33 feet long. 

The fifth and last part of these improvements relates to a mnde of Inading 
and unloading ships and other vessels of their cargo by means of the tide. 
This the inventor proposes to effect Ly means of an underslot water wheel, 
mounted upon a raft, which can be floated to the ships side, and the power 
of the water wheet applied to give motion to suitable machinery or apparatus 
for unloading or loading vessels. 


IMPROVEMENTS IN SHIP BUILDING., 


James Kewneny, of the firm of Bury, Curtis & Kennedy, of Liverpool, 
engineer, and Thomas Vernon, of the same place, iron ship builder, for © cer- 
tain improvements in the building or construction of iron and other vessels for 
navigation on water.—Granted April 15, 1844; Enrolled October 15, 1844. 

lron ship building is daily becoming an object of the greatest importance, 
it having recently been adopted by Government; it is therefore necessary 
that ship builders and engineers should turn their immediate attention to the 
construction of vessels in the strongest manner with as small a weight as 
possible. Heretofore iron vessels have generally been constructed with angle 
iron, usually employed for the ribs of vessels, and also by uniting one or two 
pieces of this angle iron with a plain bar of iron, and sometimes with rolled 
iron of a T form; both these systems it is well known are not sn strong asa 
bar of iron, having ribs or flanges on both the top and bottom edge, which 
from experiment has been found to be the most economical manner of con- 
structing girders in buildings, and also railway bars; but hitherto this form 
has never been introduced for ship building: simple as it may appear, it 
is an impravement in ship building of the greatest importance, in the con- 
struction of vessels either of iron or wood and iron, 

The patentees claim the introduction of iron rolled in one piece having a 
flange on one edge projecting on one or both sides, and a rib or flange 
on the other edge projecting on one or both sides, lor the purpose of 
strengthening the iron to be used for the beams of decks and bulk heads, and 
for the ribs or frames of the sides of vessels. They also claim the intro- 
duction of rolled iron, with a rib or flange on one edge projecting on one or 
both sides, and a picce of angle iron rivetted on to the otlter edge on one or 
both sides, or instead of angle iron, a piece of T iron; the patentecs de- 

scribe in their specification thirteen forms of beams, ribs or frames, and also 
claim the use of any of the different forms of beams or frames for keelsons. 

The drawings annexed to the specification show, among-others, the form of 
four different sizes of beams and frames or ribs now being used by Messrs. 
Vernon & Co. of Liverpool, in the construction of some large iron vessels they 
are building. 


BRICK MAKING MACBINE. 


Witttam Hopeson, of No. 42, King street, Kingston-ugon-Hull, Agent, 
for “A machine for making and compressing bricks, small paviors, floor bricks, 
flat tiles, ornamental bricks, §c., at one operation.'—Granted April 17; En- 
rolled October 17, 1844. 
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This invention relates tn certain arrangements of machinery or apparatus 
for making or moulding and compressing bricks, tiles, &c.; that part of the 
invention which relates to the making or moulding bricks, consists in having 
a mould constructed in such a manner that all its sides shall fall down so 
that the brick can be removed. ‘The sides and ends of this mould are co- 
vered with moleskin, which is turned over the upper edge and fastened 
thereto by means of brass beading or plates and screws; this mould when in 
use is placed within an outer mould, which during the making of the brick 
keeps the sides of the inner mould in a vertical position. The outer mould 
here spcken of is fixed upon a table, on the underside of which there are 
two or more treadles to suit the convenience of the workmen when on dil- 
ferent sides of the table; these treadles communicate with a vertical spindle, 
the upper end of which passes through the table and is attached to the inner 
mould having the moveable sides; the ohject of this arrangement. being that 
when a brick bas been formed in the inner mould, in the usual way of making 
bricks, such mould is raised from the outer one by placing the foot upon 
some of the ireadles, the sides of the mould at the same time falling down 
admits of the brick being removed by means of a pallet board in the or- 
dinary manner. Upon the same table and near the machine just described is 
fixed the compressing apparatus, which forms the second part af the inven- 
tion and consists of a mould having its two sides attached to the bottom 
part by means of hinges, the ends of the mould being movable and capable 
of approaching each other; this mould is made to drop within another 
similar to that just described, and over the mould is a pressing box having 
inclined ends, which come in contact with the movable ends, This pressing 
box can be raised or lowered upon an arrangement of levers, the parts being 
so arranged that when the pressing box is lowered for the purpose of com- 
pressing a brick, the underside of such box comes first in contact with the 
upper face of the brick, the inclined ends of the pressing box coming at or 
near the same time into contact with the movable ends of the mould cause 
the same to approach each other, and thereby compress the brick which is 
contained in the mould. The inventor claims the arrangement of making 
bricks by means of a mould having falling sides and ends, and also the ar- 
rangement for making and compressing bricks, paviors, and tiles by a mould 
with falling sides and moveable ends, as above described. 


BRINE EXTRACTORS, 


Sia,—I shall feel extremely obliged if you can inform me what is the most 
approved method of extracting the brine from tubular boilers. 

I understand that vessels with tubular boilers have been fitted so as to keep 
constantly blowing off without the use of brine pumps. Ifyou can give me 
any information concerning the arrangements employed for eftecting this I 
shall feel deeply indebted, and remain, 

Your constant reader, 


R. Ricwaanson. 
Manchester, Sept. 18, 1844. 


There are three ways in which saturated water, or brine, may be, and is 
extracted from tuhular and other boilers, 

Istly. By the common method of blowing off at stated periods, by means 
of pipes and cocks connecting with the bottom of the boilers, and which is, 
perhaps, the most effective system, although attended with considerable 
trouble and loss of heat, as well as the possibility of xegleet. 

2ndly. By brine pumps, refrigerators, and other apparatus, such as loaded 
valves, cocks and pipes, an excessively complicated affair, and we understand 
very irregular in their action, unless cach boiler has its separate pump, 
pipes, cocks, &c., otherwise the varying pressure in the boilers, arising from 
unequal evaporation, irregular firing, or other causes, prodvces a greater 
efflux of water from one boiler than from its neighbours, and so is uncertain in 
its action. Consequently, this apparatus becomes.very cxpensive and requires 
considerable attention in its working. 

3rdly. The brine may be ejected by the pressure of the steam only ; for it 
must be evident that with brine pumps, a /oaded valve on the suction of the 
pump, is required to overcome this pressure. Various schemes bave been used 
to effect this object, among others, a simple valve connected to the bolerand 
opened by a tappet fixed to the maia or paddle shaft, allowing a certain por- 
tion of the saturated mixture to escape during each stroke, the exact quantity 
being regulated by a screw. This scheme 1s open to one objectian only ; 
that the engine may be stopped in such a position that the valve is raised, and 
thus placing the boiler in jeopardy. 1f any plan can be devised by which 
this may be obviated, and the regular action of the valve be ensureed, weare 
disposed to think favourably of this latter device—Kpiror, 
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THE NEW METROPOLITAN BUILDING ACT. 


The Committee of Magistrates for Middlesex appointed to examine and take 
into consideration various matters to them referred connected with the new 
act. made their report on the 17th inst. to a Court of Magistrates, when it 
was ordered to be adopted. The following extracts relate tv the appointment 
of surveyors, &c, 

“That there shall be no immediate interference in the subsisting districts, 
until any alterations oveur by removal or death, when the following altera- 
tions are to take place. To divide into two districts the following parishes, 
viz., Islington, St. Marylebone, Paddington, and St. Pancras. To separate 
the parish of St. Sepulchre Without from Islington, and add it to the district 
of Saffron-hill Liberty, St. Clement Danes, St. Mary-le-Strand, and the 
Savoy, And—to scparate the parish of Shadwell from Spitalficlds and Mile- 
End New Town, and add it to the district of St. Catherine’s, Wapping, Rat- 
cliff, and Limehouse. That the proposed new districts, viz. Fulham, Ham- 
mersmith, Kensington, Hampstead, Ilornsey, Tottenham, Stoke Newington, 
and Bromley, should form distinct districts, excepting Kensington, which is 
to form two, to be divided into north and south districts by the Great Western 
road. 

“That the election of all the surveyors for the new districts shal) take 
place on 28th Nov., being the county day of the Middlesex Session. 

“That no district surveyor shall be directly or indirectly concerned in 
building in any department, nor shall deal in any building materials, nor act 
as surveyor or agent of any estate within his district.” 


Dover IarBour.—In these days of improvements in all directions and 
of all manners and kinds, the ancient town of Dover is not entirely back- 
ward in the march of amendment. Not content with restoring the fine old 
cburch of St. Mary at a very large cost, and adorning the town and neigh- 
bourhood with new buildings of all classes, Dover will soon possess a vastly 
inercased and improved harbour. It was, indeed, at one time contemplated 
to make it a harbour of refuge, and it is well known that the Duke of Wel- 
lington (who, as Governor of the Cinque Ports, has at different times taken 
so active a part in matters connected with the welfare aud advancement of 
the town) has ever been in favour of such a desirable object being effected. 
The work, however, would be of so expensive a nature that nothing short of 
national means could hardly hope to accomplish it. His Grace is under- 
stood to have remarked, “ We will improve the existing harbour; but such 
a work as that must be done by the nation.” Yet, it appears, it is not likely 
Dover will be converted into a harbour of refnge: but the town commis- 
sioners, it is declared, are determined to do all in their power to render the 
harbour as useful and perfect as possible. It is well known that at present 
it is not very good, yet it can now accommodate ships of 500 tons. It is 
chiefly used for sailing and steam packets to and from France. Immense 
sums have been expended upon this haven, from the period of Henry VIIL. ; 
but it is so imperfectly formed at the present time that a vessel coming in 
with a direct south wiod would be driven against the walls, as there is 
neither room to turn nor for the ship gradually to expend her force before 
reaching the extremity of the docks. The harbour has been undergoing re- 
pairs of various descriptions almost constantly for many ycars, but, early in 
this summer, an extensive improvement and enlargement was decided upon 
and commenced that is well calculated to remedy many of the most import- 
ant objections now existing. Thus “the poor haven, such as it is” (rather 
derogatively termed in an old description thereof), is likely to be materially 
raised in the rank and utility of harbours upon the southern coast of Eng- 
land. Itis to be so extended by another wing, as it were, being added, that 
a vessel may enter in full sail, and bave room to turn aod come gradually to 
its stoppage, an object that cannot now be attained, A large piece of land 
to the east of the existing harbour and between it and the parade has been 
purchased for the purpose of enlarging the docks, and gates are to be added, 
Upon the land so appropriated stood, until quite recently, buildiog yards, 
houses, œe. There also remains as yet upon the site (although they will be 
removed in the course of the speedily-approacbing alterations) a battery con- 
taining several cannon, and buildings that have been used as a magazine, 
guard-house, &c. A great portion of the space to be converted to the en- 
largement of the harbour is now io an advanced stage of excavation, and some 
parts are already being walled in. It was originally intended to have wooden 
walls for this addition to the haven, but a wiser, though more immediately 
expensive plan has been adopted, and stone is to be used instead of tbe 
former more perishable material. * Wooden walls” have for many ages 
Proved good defences for old England; but a harbour intended to endure 
requires something more substantial. Some notion of the important nature 
of these works may be formed when it is mentioned that no less a sum than 
100,0007, is proposed to be laid out npon tbem, in addition to the large 
amounts that have been spent upon the docks during the last few years. The 
time which has been specified for the alterations to be completed is three 
years; but, extending regard to the extent of the improvements, and the 
difficulties that are so often met with in like undertakings, it seems more 
than probable that they may not be finished until a somewhat longer period 
has elapsed. The effect, even now, is advantageous, as it gives more room 
1 some portions of the harbour; but eventually it cannot fail to be most 


important to Dover, in advanciog in no slight degree its prosperity as wellas 
utility.— Times, 
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STEAM NAVIGATION. 


“THE PRINCE OF WALES” STEAMER. 


Many erroneous statements have been made in disparagement of the 
“ Prince of Wales,” on the score of the want of sufficient strength when she 
first began to run. We have the satisfaction now to say that at the termi- 
nation of a long season, and after taking’the dry harbour at Margate when- 
ever necessary, she is as perfectly free from any symptoms of weakness by 
change of form. &c., as it is possible for any vessel to be, and which, consi- 
dering her great length, 180 feet between the perpendiculars, is, we think, a 
remarkable fact, and anuther indication of the superiority uf iron over wood 
posssessing the additional lightness that it does, but this can only be when the 
mechanical construction is judiciously and carefully done, and the work well 
put together. The machinery is also as perfect as on the first day of tbe 
season, and the vessel has not been stopped an hour for repairs, another 
proof of the strength of the vessel, as we Lave frequently known wooden 
vessels strain so seriously by entering Margate harbour, as to destroy very soon 
the cement joints between the cylinders and condeosers, and thus seriously 
deteriorate the power of the engines. 

Tne PENINSULAR ann ORIENTAL STEAM Company.—This Company, for tbe 
purpose of carrying out their new line to China, have given orders for three 
first class iron steam vessels of 1100 tons, two of them to be built by Mr. 
Wigram, of the late firm of Wigram and Green, of Blackwall, and the other 
by Messrs. Vernon and Co., of Liverpool. These large ships being ordered 
by a company so well and carefulry managed are, we think, decisive as to the 
opinion in favour of the superiority of iron over wood, particularly when we 
see Mr. Wigram, one of the oldest and largest ship builders in wood, has now 
turned his attention to building with iron. The three vessels are each to have 
a pair of engines of the collective power of 450 horses, to be constructed by 
the emment firm of Messrs. Miller, Ravenhill, and Co., of Blackwall. 

“Tue Wonper,” an iron steam-boat built by Messrs. Ditchhurn and 
Mair. the successful builders of iron vessels, for running between Southampton 
and Havre, made a trial trip down the river Thames on the 27th September 
last; her length is 160 feet, breadth of beam 22 feet, depth of hold 12 teet 
9 inches, draught when light 5 feet 6 ioches, when loaded 6 feet 6 ioches. 
She is fitted with 3 engines on the atmospheric principle by Messrs. Seaward 
and Capel, of the Canal Iron-woaks, Blackwall; each engine has an open 
topped cylinder 53 inches diameter with a3 ft. 6 in, stroke, they work on 
the direct action principle; the lower end of the piston rods move on a joint 
attached to the top of the piston, and the other end is connected to the crank 
of the paddle wheel shaft, the 3 cranks being placed at different angles, so 
that when one piston is at the top of the cylinder, another is at the bottom, 
and the third about the middle; the three cylinders exhaust their steam into 
one condenser, with one air pump. The engines during the trial made 38 
and 89 strokes per minute, the paddle wheels are 19 feet diameter to the ex- 
tremity of the float boards, and are on the self-feathering principle, being a 
modification of Morgan's paddle wheel; the nominal power of the three en- 
gines, at a velocity of 220 feet per minute, is equal to 150 horses, but the real 
effective power is nearer double, as proved by the great velocity of the vessel. 
She ran the mile distance in 4 minutes 17 seconds against tide, being a velo- 
city equal to 14 miles per hour, the tide running at the time about 22 miles 
per hour. The boiler is of the tubular principle, with five furnaces, and is 
only 7ft. Gin. long; it is furnished with a brine apparatus for constantly 
drawing off a certain quantity of water, this water is pressed by the force of 
the steam throug a pipe dippiog down to near ihe bottom of the boiler, and 
coming out in the front near the top, where it is furnished with a cock to 
regulate the emission of the water, this pipe passes along the front of tbe 
boiler then alongside of the engine-room to a cistern in which the water 
runs and is allowed to overflow to the outside of the vessel. The water for 
supplying the boiler is taken from the hot well, and forced by the feed-pump 
through a pipe which passes backwards and forwards 2 or 3 times in the brine 
cistern just described and thence into the boiler, by this process the boilers 
are supplied with water nearly at a boiling temperature. There are several 
other ingenious contrivances adopted by Messrs. Seaward and Capei for work- 
ing the valves, &e. 


Tre ‘ Trinent” Iron Steam-Sniv.—Messrs. Boulton aud Watt are the con- 
tractors for supplying this iron steam-frigate, huilding by Measra. Ditchburn and Mair, 
at Blackwall, with a pair of oscillating engiaes, of 360 h, p.—the price to he givea for 
which is 16,7502., asd they are required to be ready ahout Christmas. 


Steam-Exesnes oF Inisn Manvractcre.—the first trial of the new engines 
of the ‘ Shanpon' has proved most satisfactory. These engines are upwards of 200 h. p., 
and are the largest ever made in Ireland, haviog been just completed at ihe iroo worka of 
Messrs. Perry and Co., Ringsend. On the experiments] trip they went off in admirable 
style, wheo the distance from Kingstown Harbour to the Kish Light was accomplished ia 
forty-five minutes, and back in the same time; there is no question but ihat when every- 
thing is finally adjusted in working, their performaoce will be equal to any ever built in 
Englaod or Scotland.—‘ Irish paper.’ 


Her Magesty’s Steam Suir Ratrier.—This fine steam frigate, after having 


made a great variety of experiments with the differeot propellers that have been projected 
by Mr, Smith, Mr. Woodcroft, Mr. Blasland, Mr, Steinman, Mr, Suoderland, aod other 
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persons, in order to ascertain their comparative merits, lately made her final trial in the 
river. The screw that has been found to produce the highest rate of speed with the 
smallest consumption of power is that of Mr. F. T. Smith, known aa tbe inventor aod 
adapter of the Archimedean screw, The Admiralty have in consequence determined ta 
send the Rattler to sea, fitted with a propeller in accorianee with the suggestions of that 
gentleman. The last trial was made partly with the view of ascertaining tbe precise rate 
of the ship in steaming in smooth water with Mr. F. P. Smith’s propeller, aud partly to 
determine its effect as compared with what had been done with ather propellers that have 
been recommended to the notice of the Admiralty. On this occasion the average of 12 
trials at the measured distacce in Long-reach showed a speed of 99 anots, or 114 statute 
miles, an honr, which rate of speed, considered in comparison with the small amonnt of 
power, viz., 200 h. p., the amount of power of the engine of the Rattler in relation with 
her tonnage, 888 tons, ranks her performance higher in the history of ateam navigation, 
thao the performance of any vessel of her class, either in the service of Her Majesty or ia 
the commercial steam navy of the empire. It should be mentioned that the Rattler was 
built in every respect as a sister ship to Her Majesty’s steam ship the Prometheus, with 
this difference, that the Prometheus has paddle-wheels. ‘The Prometheus oo her trial at 
the measured distance reached only to the rate of 83 knots an hour. The Rattler has al- 
ready got her masts on board; she is rigged with a foremast like a frigate or sloop, 
her middle and mizenmasts are rigged as schooner masts, her gun carriages are also on 
board, and fhe is ordered to be equipped for sea as speedily as possible; and in conse- 
quence of the cnmplete success which lias attended the application of the screws to her, 
several others, we believe six, irou ships ofa large class are forthwith to be constructed on 
the same principle. The triuls were made under the snperintendence of Mr. Lloyd, chief 
engineer of Woolwich Dockyard, aad Captain Smith, R.N., of the Royal Dockyard.— 
* Times.’ 

Larner Sream-BoAT.—A magnificent steam-boat has just been completed 
in America, called the * Empire ;’ she is 260 feet in length, engine 600 h. p., and measures 
1220 tons—being 200 tons larger than any other fresh water steam-ship in the world! The 
main cabin is probably without equal, being 211 feet long, lighted the entire lengtn through 
painted glass under the roof, aad so arranged that it can be divided by folding doars iuto 
three apartments, avd fitted up in the most splendid style. 

Tue Water Liry Steamer —This vessel is of iron, 170 tons burthen, built 
by Messrs. Ditchbura and Mair, aod fitted with engines by Messrs. Maudslays and Field, 
she is propelled by a screw, 8 ft. diameter ana 16 ft. pitch, placed at the stern between 
two rudders, as patented by Mr. Joseph Maudslay, and reported in onr Journal for 
January last, p. 37. It ia reported that at an experimental trip, made on the 19th inst., 
she realized a speed of nearly 13 miles an hour, bat the report does not say whether this 
is a mean velocity, or a yelocity obtained with or against the tide, nor does it give the 
power of the engines. 

Wuerries AND OTHER Boats PROPELLED BY THE ScREW.—The experiments 
made bp Mr. James Aust, with his wherry, npou the river Usk, have proved the supe- 
riority of the screw principle, set in operation by manual labour, to that of rowing or 
seulling with oars. Mr. Aust entertains uo doubt that he shali construct a buat capable 
of being propelled by manual labour alone, ou aay river, at 12 or 15, or evea 20 miles an 
hour! He considers that life-boats may be constructed npon this principle, aod capable 
of being sent out, when other boats could not live.—‘ Cambrian.’ 


Tne © Grear Britain”? Sream-sutp.—Brisror, Oct. 26,—This noble vesse? 
is at length released fram her protracted confinement in our float. The necessary altera- 
tions in the upper lock leading from Cumberland Basin imo the float having been made, 
she was yesterday evening, between 6 and 7 o’clock, removed from her moorings on the 
Sea-banks, and proceeded niajestically dowu the floating harbanr to the eutrance of the 
lock, where she remained for the night, and this marning at 7 o'clock she was brnught 
safely through the lock into Cumberland Basin, where she will remain for a few days to 
have the screw affixed, &c. It is then intended that she shall make one or two trial trips 
after which she will preeeed to Londou.—‘ Times.” 

Latncu or A War Srpamer.—oOn the [5th instant the Gladiator, a splendid 
steam boat, was launched from Her Majesty's Dockyard, Woolwich, in the preseace of 
about 1000 persons. She is of 1,190 tons’ burden, is bored for 20 guns, and will carry a 
complement of 175 men. She is built after the model of the Sampson, which was launched 
on the Ist instaut from the same yard, and is less in length by 11 feet than that ship. Her 
dimensions nre as follows :—Length between perpendiculars, 203 feet 6 iuches; keel for 
tonnage, 178 feet 5 inches; extreme breadth, 37 feet 6 inches; toaaage breadth, 37 feet; 
moulded breadth, 35 feet 4 iaches. 


Locomotive Enetne Power IN tue Uniten Srares —Perceiving severa 
notices in your Jonrnal respdeting the powers of English engines, the following facts may 
not prove uninteresting :—A train from Schnectady to Troy brought over, with one loco- 
motive, 1250 passengers in nineteen cars. If the average weight of each passenger was 
120 Ibs., and that of each car four tons, the whole weiget wonld be 151 tons. The weight 
was carried over ao ascent of about foity feet to the mile for a portion of the distance. 
This is, I believe, one of the heaviest loads ever drawn np such an ioclination by a singla 
locomotive. The locomotive used was from the manufactory of Messrs, Baldwia, Whit- 
ney, aod Co., of Philadelphia.—‘ Mining Journal.’ 


Triat or A New Locomonve Excint.—A new locomotive engine, the 
‘Liver,’ built on an improved principle by Mr. Thos. Pearson, of the Liver Foundry, 
Liverpool (and to be employed iu the transit of coals from Wigan to Preston and Lancas- 
ter), was tested with thirty-one luaded wagons, averaging six tons eaeh (inclnding wagons), 
up the incline from Wigan to the Boar’s Head, and with thirty. five wagons up Coppal in- 
cliee, of 1 in 100, which she performed with the utmost apparent ease at the low pressure 
of 70 lb, to the inch.—* Liverpool Mercury.’ 


Compressen AiR Exoint.—M. Andraud has performed with his locomo- 
tive, charged with a vessel full of compressed air, 3400 metres (about 2 miles), going and 
returning. At starting the pressure of compressed air was 74 atmospheres oaly—at his 
destination, the pressure was ouly three atmospheres; therefore, there had only heen ex- 
pended 44 atmospheres. But M. Andraud proposes to employ more cousiderable vessels, 
at a wuch greater pressure—viz., vessels from eight to teu cubic metres (340 cnbic feet), 
having a pressure of from 25 to 30 atmospheres (450 Ib. !), so as to be able to rua over four 
leagues without having occasion to refill the vessel_—* Muniteur Industriel’ 


New Locomotive Excine.—Mr. Kearsley (late superintendent of the loco- 
motives on the Midland Counties Railway), has just had constructed under his immediate 
direction, by Messra. Hick and Son, and pnt upon that line an engine which taok fifty-five 
loaded wagons up an incline of 002, or teu and a half feet in a mile, at twenty-seven miles 
an hour; it has 15-ioch cyliaders, 2-feet stroke, and 4 feet 8 ioches driving wheels, and 
works at 75 lb. pressure. The engine is of simple description, the general form being 
much similar to the Midland Counties engines (Bury’s appearance and plan), but longer, 
so as to admit of six wheels between the fire-box and smoke-box (Stephenson’s patent). 
‘The boiler is 13 feet 6 inches long, a round fire-box, with 112 iron tubes. The wheels are 
entirely of wrought-iron, welded throughont, the form of Bury’s cottered wheel, baving 
round arma, running diagonally from the nave to the tyre, and welded to both. The 
framing is tweuty-two feet long of wrought-iron, and welded solid, with the plummer 
blocks oa it, and with peculiarly strong fixings for the cylinders, which are attached to 
the framing alone. The working gear, as well as the reversing gear, are all carried on one 
piece of forged work, or bracket, or hanger, running transversely from frame to frame, and 
having all the beariags forged solid on it. 

Fresc Raiways.—Contracts for thirty-four locomotives, with their ten- 
ders, were awarded at the office of the Minister of Public Works, in three lots; the first 
was ceeded to M. Cavé, at 44,800 f., the second to M. Alette, at 47,000 f., and the third to 
Messrs. Dernsne and Caille, at 49,000 t., per locomotive, with its appurtenances. A con- 
tract tor 608,000 iron bolts was awarded to Messra. Labreur and Gretix, at 487f, 45c. a ton. 
=-=‘ Galignani.’ 
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MISCELLANEA. 


Tne Rovar Excnaner was opened with regal honours on Monday the 28th 
ult.; we purposely abstain, in the present month’s Journal, offering any remarks on the 
new structure, that we may be able tn devote some attention to the interior when divested 
of the temporary fittings aad scaffolding; cext manth we propose giving a full acconat of 
its architectural character. 


Tur New Burmoixe Act.—The London Gazette of the 4th Sept., contains 
the following notice :—* The Commissioners of Her Majesty’s Woods and Foreats have 
just issued a notice that they have appointed Sir Robert Smirke, James Peunethorne, 
Esq., and Thomas Cubitt, Esq., to coustitute with the official referees a Board for the 
examination of persons who may present themselves for the purpose of obtainiog certifi- 
cates of qualification for the office of District Surveyor within the limits of the New Me- 
tropolitan Building Act. AH communications for the said examiners are to be addresaed 
to the Registrar of Metropolitan Buildings, at his office, No. 2, ‘Trafalgar-square.” 


The Asphalte is now receiving a new application. The uses of this material 
are now na louger confined to pavements and foatways, they exten: to the very pipes ua- 
derground. It is now employed for protecting the iong metallis pipes which run under- 
heath the streets of Paris, from the effects of oxidation. These pipes being covered over 
with damp earth, become in a very short time so coroded as to he almost completely eatea 
away by the rust, H euce they frequently burst, cansiog tbe water to overflow, and ioter- 
rnpting its circulation, thereby occasioning much expence for repeated repairs, to say 
nothing of the great inconvenience attending them. All this will be obviated by the new 
system, which consists in coating the metallic pipea with with a layer of asphalte, one or 
two centimetres thick, The asphalte being impervious, oxidation can hardly take place. 
The hetter to secare this advantage, zine is substituted fur the cast metal, as being less 
subject to oxidatioo, and the pipes are screwed together iostead of being adjusted end to 
end. This improvement will effect a great saving in the cost of keeping the water pipes 
in repair. Réyue de Paris. 

Aw Exrraorpinary New LEVELLING Insrrument.—“ A highly ingenious 
aud most scientific instrument for levelling,” says a contemporary jourual, © has been ia- 
vented recently by Mr, Emslie, civil eagioeer; the opinion oi several competent persons 
is greatly in its favour, The objects ta be gaioed byits nse, we are informed, are increased 
accuracy, with the capability of operating with it even in the dark, mist, or rain, or 
“through thick cover, high walls, or buildings,” &¢.! these advantages will be considered 
hy the profession undoubtedly of great value, and meet with corresponding support. The 
plan is about being registered, after which full particnlars will be laid before the poblic 
through our columas.’” 


AaxtiaurtiEs,— We learn from a paragraph in ihe Foreign Quarterly that 
extensive researches are now going ou at Khorsabad, iu the immediate vicinity of the 
ancient Nineveh, under the direction of M. Botta, assisted by Eugène Flandin, an artist 
sent out by the French government, for the purpose of making drawings of whatever may 
he discovered. Hitherto, however, discovery does not promise much that is likely to 
prave of intrinsic interest to art,—certainly not to architecture, unless abundant frag- 
ments of brick and marble, literally mere ‘rubbish,’ can ke considered so. The 
ouly remains of building, ia an intelligible shape, yet found, is a structure having two 
doors, uniformly adorned with bas-relief, representing a colossal bull with a human head 
and a human gure with an eagle’s head and wings. These doors are fifteen feet in 
height, and open into a hall 120 fect lonz. The only wall which is yet cleared from rub- 
bish (that on the sonth side), is covered with a series of bas-reliefs, representing battles, 
explained by iascriptions. Of what quality or stylea these sculptures are is nat said. but 
we suspect very uncouth and barbarous, in very extravagant and oltra-pagan taste. *Ne- 
vertheless, it must be confessed, to be both curious and interesting ta find in that remote 
region a personification of ourselves; there beiog na donbt that the colossal hull with a 
bumao head is if not the genuine ‘John Bull’—his ancestor and prototype. Perhaps that 
member of toe Bull family will now be carried away captive to Paris, to captivate if it caa 
the French, aud console them for having suffered us to get the start of them in securiog 
those valuable treasures the Lycian Marbles. Still we would now gladly give them all io 
exchaaoge for the Bull gentleman, who would feel himself so comfortably at home io the 
British Musenm, As to the Foreign (Quarterly itself, we are sorry to perceive that it has 
now entirely changed its original character, as indicated by its taste, tbat it now bestows 
scarcely any notice on continental literature, properly so called, but takes np English pub- 
lications for revising, and deals in sneh articles as “ French Aggressions in tbe Pacilic,’? 
and the ‘‘ Military Power of Russia,” j 

Metat Furnace ror Heatixne Suor.—Messrs. Smithard and Ad lison, of 
Guernsey, bave iavented a plan far heating shot to a red beat, by placing sixty 12-pounders 
ioto a square cast metal furnace, nearly similar iu appearance to a stove. The inventioa 
was lately tried at Woolwich, when the shot were admitted six each, at ten different ens 
tries, Bve above each other, and, after the turnace was heated, which occupied 13 hour 
iu the first instance, the heat became so great that the shot were heated red hot iu twenty 
minutes, and afterwards in less thau a quarter of an hour. The inveation appears far 
superior to the rough grating hitherto used, and it does not consume mucb fuel. It ap- 
pears to be formed in such a manner that in a time of peace it would answer the purpose 
admirably of heating store or barrack-rooms, and only requires some modificatioua to re- 
gulate the dranght according to the state of the wind, to reader it highly useful for many 
purposes. 


We learn from Parma that the theatre of the ancient city has just been 
discovered at a considerable depth in the earth, aud in a remarkable state of preservatioa. 
The Goveromeot has ordered researches to be made, and has purchased several houses 
which stand ia the way of the operation.—‘ Galignani’s Messeager.” 


Bernirnem Hosritau.—wW orks of considerable magnitude are now in pro- 
gress at this hospital, they are fiom the design, aud are being executed under the direc- 
tiov of Mr. Smirke, architect, ana consist of two new wings, coutainiog wards for conya- 
lescent patients, a new chapel, and a range of workshops. The wings are about 80 feet 
loog, and comprise 12 rooms for male, and the like number for female patients, iu which 
they are to be employed variously, according to the nature and circumstances of their 
cases, The chapel, which was reudered necessary by the increase in the number of pa- 
tients, is in the centre of the building over the portico, and is to be surmonnted by a new 
dome, uow iu course of erection, This dome will be about 150 feet high, and on its sum- 
mit will be au octagonal cnpola terminatiag in a copper vane. The workshops form a 
quadrangle of considerable exteut, and comprise uine large rooms, all ‘en suite,’ varying 
in size from about 21 feet sqnare to 35 feet square; they will consist of shops, where the 
patients can be employed under proper masters in the trades of plumbing, paiotiag, 
masoory, &e. It is in contemplation to erect a simiiar range of workshops conaected 
with the criminal wing, which is under the control of the Secretary of State. The dome 
already referred to will be by far the largest structure of the kind in England, with the 
exception of St, Paul's; it is built of Portland stone and brick, covered withcopper. The 
base is octagonal, auil consists of an order of Corinthian pilasters coupled with a range of 
windows between them, forming the clerestory of the chapel; and over the eatalilature 
are ornamental luoettes, by which the ventilation of the chapel is effected. 

EVAPORATION oF WATER UNDER ELECTRICAL Insutation.—M. Rowles sus- 
pended two similar capsules of 84 inches diameter by silk strings over a stove. Ia each 
vessel 84 ounces of water were poured ; oue of the vessels commnuoicated with the earth 
by acopper wire. At the end of twenty-four hours, 2 o2, 279 grs. had evaporated from 
the insulated capsule, and 3 oz. 144 gra, from the other, making a difference of 345 grs. 
iu tavour of the capsule in communication with the earth, The same result was obtained 


with the heat of the sun. 
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Aw Iron Lnre-Boat.—About twelve months ago a subscription was raiser 
at llavre, for the constraetion of an iron life-boat, by M, Lahure ; this boat, being finished, 
was a short time ago submitted to trial in the presence of a committee appainted tor the 
purpose, who declared it to be perfect, and, consequeutly, it is now placed at the port for 
service, in case of need ; it is built of cast-iron sheeta, is 26 ft. 3 io. in leagth, and 5 it. 
3 in, in breadth, The reservoir of air is divided into three compartments, perfectly dis- 
tinet from each cther, so that any accident happening to one of them, would not destroy 
its buoyancy, self zcting valves let in and out such quantities of air as may be required 
to preserve its equilibrium, according to the weight with which it may be charged, and, 
by means of a water-proof cloth, so arraoged as uot to confine the motions of the rowera, 
exclaies the possibility of its being swamped by shipping water. 


P.aving STESL DY A SOLUTION or Strver.—" This solution, remarkable for 
its intensely sweet taste, is readily obtnined Ly disso'ving recently precipitated chloride of 
silver in a solution of hypo-salphite of soda, and though the steel may be plated, as stated 
above, by immersion in the solution, it will ba found more advantageous in practice to use 
a paste, farmed by moistening a little whitening with the solution, with which the surface 
to be plated should be rubbed over.” It appears that whilst in some instances the silver 
deposited * presents a perfectly uniform and adhering surface,” in other cases its precis 
pitation “is attended with a roughening of the surface” of the steci ~an objection which 
the writer anticipates will be overcome, as the pracess receives more general attention. 
Should this anticipation be realised, the discovery will be found of no less utility ia its ap- 
plication to the arts than of present interest as a new fact iu metallurgical science.—* The 
Pharmaceutical Journal. 


Gigantic Scurme.—We have heard that the practicability of connec ing 
the opposite shores of the Mersey by a stupendons chain bridge is under consideration. 
It ia suid, that by the formation uf a viaduct, on the principle of an inclined plan, on 
arches, commencing at the top of James-street, to the margin of the river, 4 sufficient 
elevation may he obtained. A similar erection on the Woodside bank of the river would. 
of course, be requisite. Our active and enterprising Che:hire neighbonrs would, no 
doubt, readily assist in promoting a project so magoificent. Sucha work would throw all 
other suspension bridges into the shade, and be a world’s wonder. Of its practicability 
no doabt, we believe, is eatertsined, and it will be allowed that the enterprise is worthy 
the combined energies of Liverpool and Birkeohead.—‘ Liverpool Albion.’ 


Inavriors Grrecrs or Lean.—At the Acidemic des Sciences, Paris, a paper 
by M. Chevrenl was read, * on the injurious effect, ia a commercial point of view, of the 
presence of lead in certain preparations used in manufactures. He states that he was 
some time since consulted as to the cause of a brown tint which mare its appearance in 
some white shawls which, in the finishing process, had been snbinitted to the action of 
steam, On examination, he found that the parts thus stained were ouly those which had 
received a preparation of glue, and on analyzing some of the samme glue, he found that it 
contaiucd oxide of lead, and a small quantity of oxide of copper. This gme was prepared 
in the neizhbourhood of Lille, and it was ascertained that a quantity of white lead had 
been added to it. 


Steam [xcinn Chimneys SUPERSEDED, — Dr. Arnott has recently adapted 
an air-pump to supply a draught to furnaces, that will supersede the necessity of funnels 
in steam-boats, and cf the costly chimneys which now demand so great an outlay in the 
erection af engine honses. This pump, when worked hy a weight of 1 ewt., furnishes a 
draught equal to 100 cubic fect at air in a minute, in an uncompressed state. A slight 
transter of power from any engine, would thus suffice to create a strong draught, which 
can be so directed as to cause the consumption ct the smoke. 


Crone Beuts—The frish Ecclesiastical Journal informs the clergy that 
they can substitute cast.steel bars for the ordinary church bells with very considerable 
advantage, us regards both tone and cheapness. Any clergyman can proeure for 30s. a bar 
of cast steel, producing a better tone than tbe ordinary small church bells, which cost 
from 44, to 62. 


ABERYSIWITH.—On the 26th ult. the ceremony of laying the foundation 
stone of a new County Hall was performed here, in consequence of the present one being 
too small for the transaction of public business. The cost for erection, &c,, will be about 
£2000. Architect, Mr. W. R. Coultart. 


Nasmyrn’s Patesr Steam Hammer —One has lately commenced opera- 
tions at Devonport Dockyard. 


GERMAN Association oF ARCHITECTS AND Exainrers.—lhe Germans are 
carrying out associations, at periodical meetings of men of science, even more extensively 
than onreelves, ant tbey have as perhaps our readers are aware from our columns, an 
Association of Architects anil Engineers, which this year met at Prague, being ita secand 
meeting. Some long remarks have appeared in the * Alvemelne Zeitung’ io reference to 
it, from which it appears, that as last year no practical papers have heen produced, aud 
unly a meagre assortment nf theoretical papers on architecture or antiquities, Nota 
paper was read on practical constructions, as railways, or on machinery. This account 
might be thought ta belong to establishments nearer liame. 


WESTMINSTER Bripcs.—This bridge was closed on Monday the 14th ult. 
for the purpose of lowering the roadway of the centre of the bridge; this desirable object 
has been accomplished, and the steepest inclination of Iin 14 reduced to | in 25, which 
willrender the asceut easier than Blackfriars Bridge. This alteratioa has been done iu 
the incredible short period of a fortnight, the bridge being again opened on Monday the 
28th ult. The lowering of the footpaths is deterred until the new parapets are ready, 
together with the widening of the bridge, when this is doue the view of the New Housea 
of Parliament will be greatly improved: we hope there will be oo delay in proceeding with 
so desirable an object. 


LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM SEPTEMBER 26, TO OCTOBER 23, 1844. 


Six Months allowed for Enrolment, unless otherwise expressed. 


Edward Coke Wilmot, of Haddenham, Bucks, for “ Improved apparatus for warming 
beds, persons, carriages, and rooms.” Sealed September 26, 1144. 

James Malam, of Huntingdon, gas engineer, for “certain Improvements in purifying 
coal gas, and increasing its illuminating power, aod preventing the circulation of it Leing 
impeded by frest.—September 26. r 

Edwin Edward Cassel of Millwall, Poplar, merchant, for “a material or combination of 
material suitable for paving, piping, rooting, and most other purposes to which wood and 
iron are applicable."—September 26. 

Thomas Clark, of Wolverhampton, ironfounder, for “an improved domestic coove- 
nience.— September 26. 

Sir George Steuart Mackenzie, of Coul, county of Rass, baronet, for “an Improvement 
or improvements in the manufacture of paper, and particularly for the purposes of 
writing and copying writings, and machinery for effecting the same, also the manufacture 
ce fluid or fluids to be used with tke improved paper in the manner of ink.’’—Septem- 

er 2b. 

John Berkeley Cotter, of Dublin, gentleman, for “ Improvements in the preparatioa 
and manufacture of wayen fabries, or tissues applicable to various useful purposes.”— 
September 26- 

Alexander Turnbull, of Russell-square, doctor of medicine, for “a new mode or method 

f more expeditiously and effectually tanning hides aad skias, aod of extracting and sepa- 
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rating the eatechuic acid from the tunnic acid in the catechue or terra japooica uaed in 
taoning.’’—Septeoiber 26. 

Alexander Ramuz, of Frith Street, Scho, cabinet-maker, for “ Improvements in sofas, 
wardrobes, ottomana, bedsteads, and other apparatus for rectioing or sleeping on, and in 
the constrnction of dining and billiard tables. (Being a commuoication.)—Septembet 27. 

James Carter, of Delabole, Cornwall, gentleman, for ~“ Improvements io cutting slate 
for roofing, and other pnrposes.’*—Sepiember 27. 

William Henry Ritchie, of Lincoln’s-inn, gentleman, for “ Improvements ia cardiag 
engines.” (Being a commanication.)—September 27. 

John Harcourt Quincey, of Old-street, gentleman, for “ Improvements in the manufac- 
tare of blinds and shutters.”—Septeober 27. 

Samnel Cunliffe Lister, af Manaingham, worsted spinner, for “ Improvements to pre- 
paring and combing wool.’’— September 27, 

William Thomas, of Cheapside, merchant, for ‘* Improvements in looms.” (Being a 
communication.)— October 3. 

Samnel Pritchett, of Charlbury, Oxford, glove-maker, for “certain Improvements in 
cutting and making up gloves.” — October 3. 

Albert Daniel Hindley, of Berner’s-street, Oxford-street, carpet manufacturer, for * Im- 
provements in the manutactnre of carpets, aad other piled fabrics.”— October 3, 

William Newton, of Chaacery-lane, civil engineer, for “ Improvements in machinery for 
letter-press printing.” (Being a communication.) —October 3. 

Obed Mitchell Coleman, of Fitzroy-square, gentleman, for ‘* Improvements in piano- 
fortes.’— October l. 

William Henry Ritchie, of Lincoln’s-inn, gentleman, for * Improvements in obtaining 
copper from ores.” (Being t communication.)—-October 10. 

John Bower Brown, of Sheffield, merchant, for “ Improvements in combiaing cast-steel 
with iron, and in the construction of carriage springs.’’—October 10. 

Joseph Eugene Chabert, of Chancery. lane, gentleman, for “< improvements in preparing 
materials to be used in making picture and other frames, and for architectural, and other 
purposes.” —October 10. 

Henry Oliver Robinson, of Old Jewry, engineer, for ‘certain Improvements in steam 
machinery und apparatus for the manufacture and refining of sngar.”— October LO, 

George Iiurwood, of Ipswich,engineer, for ‘‘Inmiprovements in apparatua for moving and 
fastening windows.”—October l4. 

Jobn Smith, of Salford, weaver, for “ certain Improvements in the mannfacture of fa- 
bries suitable fur ornament or dress.’ (Being a commuoieation.)—Octaber 14. 

Adolphe Nivole, of Dean-street, Soho, watchmaker, for linprovements in watches and 
chronometers.”—October l4. 

Sir Graham Ecen lMamond, baronet, K.C.R., of Norton Lodge, Yarmouth, for I~ 
provements in the mode of fastening on aud reefing paddle-wheels, flout-boarda, or paddles,” 
(Being a communication.)— October '4. 

William Clarke, of Nottingham, lace-manufacturer, for * certain Improvements in ma- 
chinery tor mauufactnring ornamental bobbin net ur twist, lace, or other fabrics,’’—-Oc- 
tober l4. 

Peter Borrie, of Princes-square, St. George’s in the East, civil engineer, for "certain 
Im provements in the machinery for the manufacture of sugar.” —Octaper 17. 

Arthur Parsey, of Spur-street, Leicester-square, Artist, for "Improvements io obtain- 
ing motive power.’ — October 17. 

Edouard Guigues, of Peckham, gentlemen, for “ Improvements in printing on leather 
and skins."—Octaber 17. 

Paul Chappe, of Manchester, spinner, for " certain Improvements in machinery or ap- 
paratns for spinning and doubling cotton and other braus substances.’’— October 17. 

Alexander Wright, of Hales-place South Lambeth, engineer, for “ certain Improved ap- 
paraius for measuring gas, water, or other fluios, und in the means of maaufacturiog the 
same."— October 17. 

Frederick Herbert Maberly, of Stowmarket, clerk, Stephen Geary, of Hamiltcn-place, 
New-road, architect, and Joseph Croucher, of James-street, Buckingham-gute, gentleman, 
for "certain Improvements in the construction and arrangement of macbinery or appa- 
ratus for clearing, cleansing, watering, breaking up, and raking, ot streets, ruads, lands, 
nud other ways.”’--October 17. 

John Grieve, of Portobello, Scotland, eagineer, for "“ certain Improvements in the pro~ 
duction und use of steam, applicable to steam-engines.”’— October 17. 

James Nasmyth, of Patriczoft, Lancaster, engineer, and Charles May, of Ipswich, en- 
gineer, for " Improvements in working atmospheric railways, and in muchinery for con- 
structing the apparatus employed therein.’’— October 22. 

John Henry Rehe, of Moscow-road; surgeon, for " Improvements in the mannfacture 
of starch and farinaceous food.”— October 22, 

Frederick Ransome, of Ipswich, easter, for ‘ Improvements ia the manufacture of ar- 
tificial stone for grinding and other purposes," — October 22, 

George Osmond, of London-street, Tottenham-court-road, cabinet maker, for “ Im- 
provements in fasteniags for doors, drawers, window-sashes, and «ining-tables, and in 
apparatus for suspending looking-glasses, and otber articles.’’—October 22. 

James Napier, of Hoxton, dyer, for * Improvements in treating mineral waters to obtain 
products therefrom and for separating metals from other matters."’—October 22, 

Moses Poole, of the Patent-office, London, gentleman, for “ Impravements in ma- 
chioery tor emptying privies and cesspools."’ (Being a communication.)— October 22. 

Henry Carbines, of Hayle, Cornwall, brazier, for “ certain Improvements in fusees, cart- 
ridgea, and other like explosive instruaments.”— October 24, 


wa ee E 


POWER OF WATER WHEELS. 


“ Aqnarius” has not given sufficient cata for the calculation which he requires. The 
power of overshot wheels depends not unly on the width of the bucket but also on their 
cavacity, form, or number. Some buckets are formed so us to retain the water during 3 
greater part oi their revolutioa than others. Also, cocteris paribus, the slower the velocity 
maintained in the wheel by tbe amount of work done by it, the greater the torce of the 
water. The “theoretical” duty of an overshot wheel is the whole weight of water mnlti- 
plied by the velocity of tbe stream. ‘The “actual” duty appears trom Smeaton’s Experi- 
ments to hear to the theoretical the proportion 2:3; in avershot wheels the proportion is 
about 2 All practical deductions from the theory of hydrodynamics are very difficult, 
owing to the present inadequate knowledge of tbe theory itself; but the following rule for 
eaiculating the effect of overshot wheels, taken from the Encyclopædia Britannica, may 
be coosidered tolerably accnrate. Multiply 4 of the number of buckets hy 6'456, and 
this prodnet by the umber of gallons in each bucket. T'he result gives the number of 
pounds acting on the circumference of the water wheel, In breast-wheels, however, the 
current of water generally acts as well as the weight: and the force of the stream must 
tberefore be ascertained, As all these calculations are experimental, Aquurius, if anxious 
on the subject, will get a much more satisfactory result, if he can make a direct experi - 
ment an his own wheels, of the weight which each will lift hy means of a rope coiled 
round the wheels themselves. The machinery should, to make the experiment accurate, 
he disconnected, as fnr as practicable, from the water wheels; and he will he doing a ser- 
vice to practical science by commuocicating the result. 
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NEW SCHOOL BUILDINGS FOR QUEEN ELIZABETH’S 


HOSPITAL, BRISTOL. 
ARCHITECTS, Mussrs. FOSTER AND Son, OF BRISTOL 


(With an Engraving, Plate XVI.) 


This charity was established under an Act of Parliament passed 
in the 39th year of Elizabeth, the said act having been obtained by 
the trustees of the will of John Carr, gentleman, of the city of Bristol, 
who at his death left the principal part of his property for the found- 
ing and endowment of this charity. The object of the institution, as 
set forth in the said will, was “for the bringiog up of poor children 
and orphans in such order, manner, and form, aud with such founda- 
tion, ordinances, laws and government as the hospital of Christ Church, 
nigh St. Bartholomew’s hospital, in London,” From this time down 
to the present century this charity has been enriched by gifts and 
bequests from many of the principal merchants and inhabitants of 
Bristol, among whom tlie names of Edward Colston, Lady Mary Ram- 
sey, James Gollop, Samuel Hartnell, William Bird, Thomas Farmer, 
Richard Hughes, and Samuel Gist stand conspicuous. f 

The building originally purchased for the purposes of this charity 
was the commodious premises near College Green, now occupied by 
the Grammar School, which latter was formerly held in St. Bartholo- 
mew’s Hospital, situate in one of the low parts of the city. By an 
Act of Parliament, obtained in the 9th year of George IIL, these two 
buildings were exchanged the one for the other, and since that period 
Queen Elizabeth’s Hospital has been carried on in the last mentioned 
building. Until the late changes in reference to the public charities, 
40 boys only were clothed and educated with the funds of this charity, 
but since that period the numbers have been increased to 100, the 
greatest number that can possibly be accommodated in the present 
building, but the funds being amply sufficient to provide for a mach 
larger number, by the permission of the Court of Chancery a very 
eligible site for new buildings has been purchased, and contracts en- 
tered into for the erection of a noble and commodious edifice suitable 
for the reception of 200 boys, 

The site selected for the building is a sloping field of about 4 acres 
situate on the side of Brandon Hill, it is rather a commanding one and 
extremely salubrious, and tle premises will form a connecting link 
between the fashionable suburb of Clifton and the ancient portion of 
the borough. 

The basement story of the building will be raised about 28 feet above 
the level of the road, and will be approached by a broad flight of 40 
steps opposite the centre of the building, with a earriage drive on 
either side all communicating with a terrace extending the entire 
length of the main building. A noble staircase, with pauelled free- 
stone balustrade or parapet, leads from the entrance hall to the centre 
of the principal floor, where it has the master’s apartments behind it, 
commanding the play grounds; the school room, class rooms, teachers’ 
sitting rooms, library and lavatory on the right hand, and the dining 
room, the baths, &c. on the left hand. ‘This floor is on a level with 
the play ground, which is divided into two terraces, the first of which 
400 feet long and 90 feet broad, and is provided with two spacious 
arcades for the accommodation of the boys in wet weather. At an 
elevation of 16 feet above this is a second terrace 320 feet long and 
70 feet broad; these terraces will have a smooth gravelled surface, 
and will be provided with a fives court, and in the arcades will be 
gymnasia and other means of recreation; above the terraces will be 
a private garden for the master, which will command a view of the 
entire grounds. On the next story are three large dormitories which 
are overlooked by the bedrooms of the ushers ; and on the third story 
in the centre of the building are the sick and convalescent wards with 
the necessary appendages. Large iron tanks are provided in the an- 
gular turrets in case of fire. ‘Tle basement story contains the matron’s 
apartments and store rooms in the eentre, on the left hand the offices 
connected with the culinary department with an apparatus for raising 
the provisions to the dining room, and on the right a large wardrobe 
or dressing room. 

The dimeosions of the principal aparlments are as under :— 

fie i, fim 

Bath room .... 55 by 19 
Two dormitories 85 2 each. 

Schoolroom.. 70 32 One ditto,..... 60 26 

Lavatory .... 55 19 Dressing room.. 85 32 

The walls are to be built with a species of sandstone, raised upon 
the site, with Bath stone dressings, which will produce a pleasing 
coutrast with the warmer tint of the other stone. The ceilings ot 
the principal rooms are divided into panels by moulded cast iron 
bearers, serving as girders and binders for the floars above, 
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Entrance hall.. 36 by 26 
Dining room .. 85 32 
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Contracts have heen entered into by the Lruslees, under the sanc- 
tion of the court, for the erection and completion of the building for 
the sum of £13,912 18s. The masons are Messrs, Willcox and Sons; 
the carpenter Mr. R. Hamlen; the slater, plasterer and painter Mr. 
Henry Lee, all of Bristol ; and the contracts are to be completed inthe 
autumn of 1846. 

[The wing on the right hand side of the building is not shown in 
the engraving for want of room, it is however the same as the one on 
the left hand side, with the exception of the door and small windows 
in the basements story, which are omitted.] 


CANDIDUS’S NOTE-BOOK. 
FASCICULUS LX, 


“ I must have likerty 
Withal, as large a charter as the winds, 
To blow on whom 1 please.” 


I. My reply to Dr. Fulton ought to be one of thanks; not because 
he has convinced me by his arguments any more than I have convinced 
him by mine, but for the compliment he is pleased to pay me,—so 
high a one as far as it goes that I might he well content with deserving 
the quantum of praise he allows me, being under no great apprehension 
that most others will consider me not sufficiently “correct,” ortoolatitue 
dinarianin taste for vindicating ina derivative style, where windows, not 
columns must he the essential features, a practice which he condemns 
as both unauthorized by and incompatible with original Grecian archi- 
tecture and its principles.—I cannot, however, let the Doctor off with- 
out clearing myself from the charge of an inconsistency into which he 
fancies I have fallen, I certainly spoke “ with very decided appro- 
val” of the bouses in Maddox Street, where there are no pediments 
to any of the windows. What then?—I have never said either in 
this Note Book, or any where else, that a pediment isan essential and 
indispensable part of the dressing to a window,—one that ought never 
to be omitted but employed alike on every occasion and under all 
circumstances. Were such the ease, it would follow that all the wiu- 
dows in a façade should have pediments without any distinction in 
that respect. As well might the Doctor have remarked that the win- 
dows in question have neither columns nor pilasters, and that I have 
therefore rather inconsistently expressed my approbation of what 
evidently falls far short of that degree of decoration which J am dis- 
posed to allow of for windows. Far greater inconsistency would it be 
in me to maintain that there should be but one uniform model for 
dvors and windows, and that the same character as to embellishment 
ought to be preserved in every design. For my own part, I could 
wisli to see architects avail them far more frequently and more freely 
than they now do, of the resources both in regard to composition and 
detail which such features afford them; and also see them abandon 
stereotype and treat detail generally with more artistic feeling, adapting 
it to the particular design and occasion; whereas at present many of 
their compositions look no better than architectural cenéos,—as if, in 
order to escape the charge of being wholesale plagiarists, they had 
merely committed a series of petty larcenies, pilfering one feature 
from one design, filching another from a second, and so on, till the 
ensemble so produced looks very much like Miss Edgeworth’s “ Miss 
Tracey,” “a perfect monster formed of every creature’s best: Lady 
Kilrush’s feathers, Mrs. Mvore’s wig, Mrs. O’Cannor’s gown, Mrs. 
Leigliton’s sleeves, and ali the necklaces of all the Miss Orinsbys.” 

IL. If Dr. Fulton be scandalized at pediments to windows in a style 
which does not profess allegiance to Grecian precedent and taste, he 
ought to be almost equally scandalized at windows being introduced 
at ull where the severity of the Greek temple style is both ostenta- 
tiously and pedantically affected for the ensemble. As soon as we 
begin to introduce windows the purity and genuine character of that 
style are forfeited. There is but one alternative, either to abandon 
the idea of applying that style in its classical severity, and to modify 
it accordingly, if windows there must be; or to arrange the plan so 
that there shall be no occasion for windows on that side of the build- 
ing which is to be & Pantigue, but make what is externally the front, 
a screen facade coming at the rear of those principal apartments with- 
in which mnst be lighted by side windows. At any rate if windows 
there must be ina façade professedly elassical, they ouglit to be as 
few as possible, and as they cannot be got rid of, to be rendered noble 
and ornamental features, as is the case with the doorways ef ancient 
temples. Were that done, beauty of design and richness of effect might 
reconcile us to such departure from the too obstinate severity of our 
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prototypes, whereas as now treated in our modern ultra-classical, yet 
at the best only pseudo-Greek buildings, the windows are left to show 
themselves hardly better than so many holes in the wall, having for 
the most part little other architectural dressing than a scanty border- 
ing of flat architrave, no matter of how decorative character the order— 
which ought to regulate all the rest—may be, or how highly wrought 
in its enrichments. Between the most florid and the very plainest 
Tonic no distinction is made as far as windows are concerned, it being 
thought, it seems, that those which will serve for the one, will serve 
equally well for the other; or as to the matter of that, for all orders 
alike. Such at least appears to be, if not avowedly his doctrine, the 
principle—the idea of harmony and unity, and of due consistency of 
character, manifested in the works of one great modern elass?c,—who 
has been content to go on all his life with just one idea. That he 
should have done so is, perhaps, not very strange, becanse it may fairly 
be questioned if he could possibly muster up a second one; yet 
strange it certainly is that his employers should be content with the 
humdrum things he has supplied them with. 

NI. Ecce éterum/—Dr. Fulton fancies that lam prejudiced in fa- 
your of Palladio and his school. Next, I suppose, somebody will say 
of me,—who have shown myself to be 

Nullius addictus jurare in verba magistri, 

that Tam too bigotted an admirer of Vitruvius. I cannot just now 
point out tothe Doctor the precise passages where inthe course of what 
now amounts to Sixty Fasciculi, I have expressed my opinion of Pal- 
ladio, but it certainly has not been one of admiration and respect. I 
therefore fancy in my turn that the Doctor’s acquaintance with my 
Note-Book is not of very long standing, and if so, there is probably 
some amusement and edification still in store for him:—so very far 
indeed am I from entertaining any affection for Palladio’s own works, 
or fron being able to discover in any of them that refined taste which 
is so liberally attributed to him by Italian critics and ciceroui, and by 
those who write or speak after them, that I consider them to be for 
the most part stamped by meagreness, littleness, and dryness of man- 
ner, and to abuund to such degree with sins against ordinary good 
taste, that there is hardly a solecisin or a deformity for which autho- 
rity—if authority can avail anght in suelh cases—might not be pro- 
duced from his designs and buildings. Even his admirers do not 
seem to speak from self-conviction or from their own perception of 
his merits: they extol him, it is true, by wholesale in those safely 
vague generalities which amount to nothing more than the mere asser- 
tion of praise; but as soon as yeu begin to ask them for more explicit 
criticism, and to enter a little into the “why” and “ how,” and the pros 
and cons of the matter, or set about cross-questioning them at all, they 
turn a deaf ear upon you, or else cut you short by saying that Palladio 
has always been held to be one of the greatest masters in his art, and 
that if you are not of that opioion, your opiaion is contrary to that of 
all the rest of the world. 

IV. Few architects appear to have much sforge or natural affection 
for their productions, or any of that sensitiveness in regard to them 
which induced Queen Elizabeth to prohibit spurious counterfeits of 
her fair features and person by unskilful “ limners 5”—or else we 
should have more publications supplying authentic representations of 
modern buildings, whereas of late years, a work of the kind has be- 
come almost a rarity—in this country at least, nothing of the kind 
having appeared for ù long while except Barry’s Illustrations of his 
Traveliers’ Clubhouse, and the two separate works on Windsor Castle, 
neither of which, by the bye, explain the interior of that edifice. One 
plausible excuse for architects not bringing out authentic delineations 
of their own bnildings, is that such kind of publicity is not needed : 
there are the buildings themselves for people to judge of. Very 
true; but they forget that they cannot prevent others from putting 
forth to the world vile misrepresentations and caricatures of them, 
called “ views,’—which, wherever they go—and many of them, un- 
doubtedly find their way abroad,—are calculated to make the most 
unfavourable impression. Besides which, it frequently happens that 
by being published original designs become faithlul and valuable—at 
least interesting records of structures that have either been destroyed 
by fire, or have else been so greatly altered as to present quite a dif- 
ferent character from their first one. There can be little doubt that 
the publication of their “ Entwiife” or “ Designs,” tended, not indeed 
to establish, but certainly to widely extend the fame of Schinkel and 
Klenze, and as litile doubt can there be that many who would else not 
have thought of doing so, have been in consequence induced to visit 
Berlin and Munich for the express purpose of beholding the structures 
themselves.—W hy does not Barry begin at once to edit the drawings 
of the New Palace of Westminster ?—first of those portions that are 
already executed, and then in ke manner of others at intervals, 
whereby the progress of their publication would nearly keep pace 
with that of the edifice, and both be completed together. Whereas 
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if the one—which it is to be presumed will be undertaken some time 
or other—is not to be commenced until after the other shall have been 
terminated, it will bea far more laborious task than ifit were executed 
as here suggested. 

V. The Royal Exchange gives us a foretaste of that general splen- 
dour of decoration which we look forward to for the Palace of West- 
minster; therefore, although in all probability it would never have 
been thought of—or if thought of, scouted as extravagant, had it not 
been for what is contemplated for the other edifice, it has got the start 
of the latter in point of time. In truth, the new Exchange seems to 
be the commencement of a new era in our public buildings ; at least 
so, it is to be hoped, it will prove, and that we shall not now revert to, 
or any longer tolerate that bald and beggarly style of so-called sim- 
plicity and purity which has heretofore prevailed from the commence- 
ment of the century, and whose parsimoniousness has, after all, con- 
duced nothing to economy,—quite the contrary, if it be true, as has 
been stated, that notwithstanding its richness of decoration, the Ex- 
change has not cost more than half what the Post Office did. Never- 
theless it may be called a wicked building, inasmuchas it puts wicked 
thouglits into one’s head, making one wish many other public buildings 
we are now heartily ashamed of, were to meet the same fate as the 
old Exchange did, in order that they might rise from their ashes 
“transformed, transfigurated ” like the new one. 

VI. Seldom has any one obtained credit for superior critical 
acumen more cheaply than Horace Walpole. His remarks are often 
lively and epigrammatic enough, yet seldom amount to more than 
brief dicta unsupported by any show of arguments. No wonder, 
therefore, that he has been styled by some a flippant critic: the won- 
der is that those who consider him such should sometimes adopt his 
bare ipse-dizits, without attempting to show the justice of them. 
Nevertheless this is done by Gwilt, who approvingly quotes Wal- 
pole’s sneer at Hawksmoor’s church of St. George’s, Bloomsbury, 
whose steeple it pleases him to term a masterpiece cf absurdity. 
Gwilt, indeed, allows that there are considerable merits in other 
parts of the building, yet without specifying one of them; while as to 
the steeple, he too, leaves us quite at a loss to understand whether 
apart from the “ absurdity” of a statue being placed on the summit 
of it, it possesses any merit in its general design as a campanile. 
Consequently, instead of at all confirming Walpole’s opinion, he 
merely repeats, just as any one else who had no opinion of his own to 
offer—as anv of those self-constituted critics, reviewers, and ama- 
teurs might do, upon whom Gwilt affects to look dawn with so much 
contempt and scorn. But “masterpiece of absurdity !”’ wherefore 
so, most critical Horace, or most critical Joseph? Does the absurdity 
consist in placing a statue upon the very suinmit of a lofty structure, 
where it chiefly serves as an ornamental finish or pinnacle to it, littic 
more than the general shape of the figure being distinguishable? If 
so, precisely the same sort of absurdity attaches to all statues simi- 
larly placed,—whether on the top of a monumental column, or on the 
apex of a dome by way ofsubstitute for a lantern—of which there are 
instances, or placed as terminations to gothic pinnacles, let alone 
spires. Or does the particular absurdity here consist in the statue’s 
representing a modern king instead of an ancient saint? That, how- 
ever, need scandalize no one—at least not when considering the matter 
merely architecturally : the figure may just as well pass for the one 
personage as for the other, at such a distance; so that this master- 
piece of absurdity is at least reduced to a minimum. However unfa- 
vourable may be the traditional criticism given in books, since Wal- 
pole’s time, I never yet met with an architect who has not confessed 
that there is something no less masterly than original in the general 
composition and effect of that campanile. It has a look of solidity 
and lightness combined, without any of that appearance of being a 
Romanized or IJtalianized version of a Gothic spire, as is the case with 
those of Wren, 


Farı oF A Stak AT St. Routox.—On Friday, Nov. 1, in the afternoon, a 
little past three o’clock. the stalk, 240 feet in height, situated at the corner 
of the works at St. Rollox, immediately adjoining ihe Glasgow and Garnkirk 
Railway, gave way at the foundation, and in an instant not one brick was 
left above another. This stalk, we understand, was only finished a few weeks 
ago, and about the same time it was discovered that its base was not secure. 
Means were accordingly taken to insure its stability, by proppins and other- 
wise, and little fear was entertained but tHat it would stand a while, when on 
Friday, as has been stated, it fell with a most tremendous crash. lts descent 
was almost perpendicular, and it therefore occasioned little additional damage, 
for alihough a portion of the bricks fell within the Railway depét, and npon 
the rails, no further accident was the result. Several men who were working 
close by the stalk heard it cracking a few seconds before it tell, and, fortu- 
nately, having quickly left its vicinity, escaped. The wind was blowing very 
fresh at the time, and the stalk fell in the same direction; but had its foun- 
dation been anything lke secure, it would not haye affected the stability of 


* the structure.—Caledonian Mercury. 
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THE ART BLISTER. 
No. L 


The George Jones and Martin Shee principle of election in the 
Academy has, | am happy to see, been shelved for the present. Two 
artists have been elected, both creditable, both talented, vet the 
sculptor of infinitely a sounder taste than the painter. 

Every man must have observed of late years, since the German 
school revived, a strong tendency to introduce into British Art the 
wild childishness of the leaders of that eminent renovation. Munich 
is so much nearer than Rome, that voung men have continually swept 
through Paris to Munich, and returning during Autumn through Ger- 
many to London again, brought back more vicious taste than they car- 
ricd out, and certainly in their practice proved they believed rigidity 
was beauty—distraction of effect, simplicity—flatness, angelic—and 
gold grounds and glaring colours the xe plus ultra of elevated thought. 

To keep what is acknowledged to be good, and add what is defec- 
tive ought to be the basis of all reforms, politically, religiously, poeti- 
cally, or pictorially ;—but will it ever be so, or has it ever been so ? 
In all reforms men go to excess, and therefore a Royal Academy ought 
to be very cautious in sanctioning any men who give evideuce, or have 
given it, of being bitten by a false taste. 

The Academy has one talented man of this species already, who 
has done more to ruin the art, and the youth in it, than any one who 
ever took the lead in the most corrupt times of corrupt art; to elect 
another to help him is to add to the danger instead of stemming it, and 
to whatever lamentable condition the art may shortly sink, the Aca- 
demy will be ina great measure answerable for the effect produced 
on the public taste, by the puffing and the prominence with which 
they obtruded his productions, at the expense of their own repute, 
their own sagacity, and their own decided conviction they were doing 
wrong, or ever enquiring with themselves, what would Reynolds have 
thought ? 

The painter they have now selected is anaccomplished and amiable 
nian, but of the same taste as the other alluded to; compelled to 
resign his situation as Master of the School of Design, wbich he had 
not sense to conduct, aud which he nearly ruined, his powerful friends, 
of whom he is the pet, procured him to be elected as Member of the 
Council which controls the Master, though he had given evidence he 
was totally unfit to be the Master himself; and after having misled 
all the students he directed in London, he was dispatched to inspect 
the country schools, because he had proved he was totally unfit to 
conduct the London one! Ignorant of fresco, in reality, from tbe evi- 
deuce he gave before the Committee, he is one of the selected to de- 
enrate the Lords, and lastly, the Academy has given its sanction to 
this tissue of absurdities, by preferring him to better men on their list. 
To get out of so many scrapes, with such tact, shews great diplomatic 
skill, and let the Academy beware they have no occasion to repent 
their decision hereafter. At any rate, however, any men are prefer- 
able to incompetent men, for let the Academy be assured, that it is a 
great mistake to elect inferior men, under the notion they will become 
useful as tools for the dirty work of the institution; there should be 
no dirty work, the official situations should be all rendered worthy 
men of genius, by the yearly income, and not fit only for fools as a re- 
fuge from destitution; the consequence given to mediocrity by many 
of their elections has been fatal to the dignity of genius in the body, 
from the impulse they have given to the most incompetent out of it. 

Let the Academy remember, what disgrace, what turmoil, what loss 
of character, ensued from the admission of Farrington and bis clique. 
They very nearly destroyed the art, they kept it in one perpetual 
contest of intrigue, and violence, and recrimination, and insult, till at 
last the interest of the students, the honour of the sovereigo, the ad~ 
vance of design, were utterly sunk in the squabbling aod vulgarity of 
a benefit club, to the disgrace of all breeding and taste. 

I know it is difficult always to keep 40 men in a right direction ; 
influences will be used, and put in practice totally incoasistent with 
the known interests of the institution; but the quicksands always to 
keep in view are men of intriguing mediocrity, creatures whose very 
want of fame or of power leave them leisure, first to make themselves 
useful, and then necessary, till at last, the members of genius, for the 
sake of relieving themselves of the trouble of a duty, resign their 
liberties to those whose only chance of distinction and importance at 
all is the trouble they are always ready to take off the shoulders of 
their superiors. 

No man can deny that sometimes men of mediocre talents in art can 
be useful to a body, for instance Martin Shee, he came in when me- 
diocrity was in full bloom, and he has kept it blooming ever since, ard 
really he can be justly called “the distinguished head of all the me- 
diocrity in Europe;” but such gifts of Nature are rare, and let the 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


415 


Academy not risk diluting the body by any future experiments of the 
like nature, for out of the thousands of painters throughout Europe of 
the exact calibre of the worthy President, not two perhaps have his 
flnency of speech, to conceal poverty of thinking, or his activity in 
common business, to make amends for his wretcheduess in Art. Per- 
haps Shee is unique as an example of a man being placed at the head 
of a profession on the principle of being the most incompetent man 
in it. 

Never had any country such a crop of reigning mediocrity, as since 
the elevation of Sir Martin; and yet his whole life is one continued 
illustration of opposite principles. An upholder of the dignity due to 
authority for its own sake, now, to the very marrow, he once wrote a 
tragedy so finely radical in rebellion against its power that the Lord 
Chamberlain forbad its coming out. Formerly maintaining that Genius 
all over Europe had preceded Academies, and that none liad appeared 
since, he is now ready to die in asserting that no Genius can ever come 
without them! Swelling with ambition, and yet cursed with impo- 
tence; hating the genius he can never equal, yet thirsting for the dis- 
tinction he feels is its inherent right; cunning, designing, talkative, 
and intriguing; never more deeply plotting than when most artlessly 
affecting to be open; frank, to conceal an intrigue ; bustling, to be- 
wilder suspicion; eloquent, when he wants to distract, and humane 
and compassionate for those he detests, when pity may lead to con- 
tempt for their condition; by flattering the vanity, pandering to the 
weaknesses, and soothing the appetites of the herd he despises, he 
elevated himself and elevated them, and in baffling the Genius who 
opposed him (Wilkie), bestowed a boou on all those who cursed his 
great talents, feared his private worth, and abliorred, with the grovelling 
baseness of degraded spirits, his illustrious and immortal name. 

The most popular man in the Art is the President, because in him 
the mediocrity of the Art is represented ; and every man who aspires 
to immortality by daubing for an Art-Union patron, when no other can 
be had, feels his breast swell with delight as he remembers the inhe~ 
rent tact of Sir Martin for soubbing genins by tickling impotence, and 
making every fool at a fund dinner believe he may one day be as great 
as himself! The immediate danger to British Art, however, is the 
tendency to Germanism by the introduction of fresco, we have three 
men of talent that way most fiercely inclined; because [resco is to be 
chosen, the patrons seem to believe it is contrary to sound taste to 
carry the beanties of the school into that species of decoration, as if 
the defects hitherto endured were not an accidental omission, but an 
ioherent concomitant of the material and the style; as if clearness, 
touch, execution, tone, colour, softness, were not to be attempted, but 
banished; as if, because light is more required than shadow ia deco- 
ration, the light must be crude and tbe shadow black. This ridiculous 
absurdity has got into the heads of every member of the Royal Com- 
mission, and, being agreeable to German theory, the eminent Secretary 
is too delicate to explain to the Prince what ought to be, must be, and 
will be the doctrine of British decoration. 

We will not have and endure the lime illuminations of Munich 
walls; in all the graces of colour, light and shadow, impasta, execu- 
tion, and simplicity of expression without imbecility of look, we are 
the masters of the Germans, and will remain so; what the British are 
defective in can be added; what they have, if they lose, they will 
never regain; and I call on every eminent British artist, and every 
budding student, to resolve, in the contest next year aud the one the 
year after, to keep, in all their attempts in oil, fresco, or cartoons, the 
great beauties of British Art, whilst they add knowledge of construc- 
tion and correctness of form without hardness, light and shadow witli- 
out suotiness, colour without gaudiness, aud touch of the brush without 
being brassy or brittle. 

For the honour of Old England let them beat down the bastard 
theories of foreign travel— 

“Td have our English Mounseers know, 
A man may yet be wise and never see the Louvre.” 


TIMON. 


Rairway TonneLuNGe.—At a meeting of persons interested in the South 
Wales Railway, at Cardiff, on Friday, Mr. Brunel stated, that the Box Tun- 
nel of the Great Western Railway cost 100/. per yard; the White Ball Tun- 
nel on the Exeter Railway, cost but 53/.; the Cheltenham Tunnel, in con- 
nexion with the Great Western Railway, was estimated at 1367. per yard—it 
cast but 342. per yard; and to show the reduction in this department alone, 
he mentioned, that within the jast three weeks he had contracted for tun- 
nelling at 282, per yard. 
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SIR JOSHUA REYNOLDS. 


Str,—An intelligent correspondent, Wilhelm de Winterton, has 
asserted, page 375 of your last number, “that contrary to the allega- 
tion of the person who professes to hold, in Sir Joshua’s own writing, 
a diary of practice, very ingeniously woven out of scraps and patches 
by some keen observer of his habits, he kept no journal, and declared 
in the hearing of Sir Martin Shee and others still living ‘Pd give a 
thousand guineas if I knew how I painted this and that, &e.’” 

So, because chattering people assert they heard Sir Joshua say he 
would give a thousand guineas if he knew how he painted some par- 
ticular picture or two, of which he had evidently kept no memorandum, 
therefore Sir Joshua never kept any journal at all, and therefore the 
journal he did keep in his own hand of the vehicles of the great pro- 
portion of his pictures, now in the possession of his relations, cannot 
be Ais jourual, because it may be written in scraps from his conversa- 
tion by other people!! Very likely certainly, and very beautiful 
Logic. On reading this delicious deduction, I wrote Mrs. Gwatkin, at 
Plymouth, Sir Joshua's niece and descendant, and who is in possession 
of Sir Joshua’s private papers, stating to her what had been asserted, 
and requesting to know if Sir Joshua did or did not keep memoranda 
of his daily practice, as I had in my possession extracts frum such 
memoranda, copied by Sir W. Beechy from the original book, but vet, 
before replying to your correspondent, I wished her confirmation, as I 
had never seen the original book myself, though the extracts I pose 
sessed bore evidence of being genuine in every sense of the word. 

By this morning’s post, Mrs. Gwatkin has actually enclosed mea 
leat’ of the book in Sir Jushua’s hand-writing, to make what nse of I 
please, saying :— 

“ Plymouth, Nov. 11, 1844. 

“Dear Sir,—I am sorry it has not been in my power to give you an 
earlier answer to yonr note, and hope the document 1 send you will 
be satisfactory in pntting an end to the falsehood you mention; J have 
cut it out of the book to which I imagine you allude. 


* ps * * * x * 
“You will be so good as to return the leaf when it has answered 
your purpose. 
“Tam, dear Sir, yours, &c., 


“B. R. Haydon, Esq.” “THEOPHILA GWATKIN.” 


There never was such an interesting document made public for the 
art, and we are indebted to Wilhelm for mooting the question, which 
has produced so satisfactory a refutation of the chatterers, who con- 
eluded what they heard on a particular occasion was a principle to be 
applied to al? occasions. 

Fuith ful Copy of a Leaf from Sir Joshua's Secret Memoranda Book 
of Daily Practice, now in the Possession of his Niece. 

“Prima—Umbra et (latin) Biacea—Poco de olio— 

s“ Seconda— 

(Then he has written) — 

i My own Portrait—Asphaltum, Minio, Giallo e turchino 
(Prussian blue) per lo campo, 

“Umbra Verm. and Biacea, thick, occasionally thined+ with tur- 
pentine, 


“Primato | Nero, Cinabro, Minio, e Azurro. Thick. 

“ Lord Henry and Lady Charlotte Spencer, first, olio e poi colori con 
cera senza olio.—Mr. Weyland, ditto—Miss Newport, ditto—Mrs. 
Mordaunt, ditto—Mrs. Morris, ditto—Tyrconnel, ditto (Lord). 


“My own, Florence upon raw cloth, cera solamente (wax alone).? 


“The Children on Mrs. Sheridan, poi cerata. 


“Mrs. Sheridan—The face in olio, poi cerata (waxed) Panni 
(drapery) olio,—poi con cera senza olio, poi olio e cera. 


“Mrs. Montagne—Olio e cera | Asphaltuin nero e cinabro. 


2 His own spelling. 
2 Of this portrait Wilkie says, when at Floreace (see Life), * perfect as the day it was 
painted, not a crack.”—B. R. H, 
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“Lady Dysart—Primo olio, poi cera solamente et pour (French) il 
viso (Italian). 

“My own Picture, marked + behind, finished con Vernice di 
Brim. senza olio (di Brim. perbaps copal from Birmingham. —B. R. H.) 


p—s 


“My Lord Althorp—Minio, e nero, sol. poi giallo, e verm, senza 
biacca—Olio. (It must have been exquisitely rich, making yellow the 
light, without wbite, like Rubens and Titian.—B. R. H.) 


“Mrs. Montague—Olio poi cerata e ritoccata con Biacea. 


Oct. 2, 1772.—Miss Kirkman—Gum Dr. et whiting—poi cerata 
(waxed,) ovata poi (egged), poi vernicata (varnished), e ritoccata (and 
retouched.)—“ Cracks.” (By Heaven, I should think so.—B. R. H.) 

To us artists, tbis is exquisitely interesting—getting into the tricks 
of so great a man—Sir Joshua wrote all his memoranda in such a mix- 
ture of English, French and Italian, as if to conceal them from every 
body. To proceed. 

“ Aug. 15, 1774.—W hite, blue, asphaltum, verm, senza nero—Miss 
Foley—Sir R. Fletcher—Mr. Hare. 


“Aug. 26, 1774.—White —asphaltum—verm.—minio principal- 
mente, e giallo de Napolino, nero ni tarchino—Ragazzu con Sorella. 


“To glaze con Asphaltume Lacca the Boy with Child at his back A. 
“Sir R. Fletcher 
“ Biacca, nero, ultramarino, verm. sed (latin) principalmente 
minio senza giallo, e ultima volta (Italian) oiled out and painted all 
over (Eoglish). 


“Ditto Mr. Hare, except glazed with varnish and Giallo di Napoli. 


“Finito quasi con asphaltam—minio—et verm, poi con poco di 
ultramarino quella senza giallo. 


“Mr. Whiteford?—Asphal. verm. minio principalinente senza giallo. 


“Blackguard Mercury and Cupid,* black and vermilion, afterwards 
glazed. 


“Sir John Pringle—Verm. minio—Giallo di Napoli et nero. 


Mrs. Joddrell—Head, oil—cerata (waxed), varnisht, with ovi (eggs), 
poi vara. (varnished) con Wolf (Wolfs varnish)—Panni, cera— 
size—oiled—verniciata (varnished) con vvo (with egg) poi con Woli,” 

Good heavens! Let us recapitulate in English. The head painted 
in oil, then waxed, varnished, egged, varnished again with Wollfl’s, 
then waxed, sized, oiled, egged again, aud then finally varnished with 
Wolff!!! hat is, varnished three times with different varnishes, and 
egged twice, oiled twice, and waxed twice and sized once—perhiaps 
in 24 hours. 

The surface Sir Joshna got was exquisite, lis delight must have 
been intense, and though the reward was w orth the risk, insuch extra- 
ordinary infatuations he must be a beacon. 

The artists onght to feel greatly indebted to Mrs. Gwatkin’s libe- 
rality in permitting this curious extract to be published, and I hope I 
have satisfactorily proved Sir Joshua did keep a journal of his prac- 
tice, and that the journal thus held in care and veneration by his ami- 
able descendant is nut a journal ‘of shreds and patches by some keen 
observer of his habits,” but a journal by his own hand, of his own 
mind in its secret and conSdential meditations, invaluable to art, to 
the distinguished artist and the eager student. 

Lam, Sir, yours, &e., 
14, Burwood Place, London, B. R. HAYDON., 
November 12, 1844. 

P. S.—I shall be happy to show to any artist this interesting docu- 
ment during the week. 
ee... ae 

3 Caleh Whiteford. 

4 Lately exhibited at the British Gallery, and has stood well.—B. R. H. 
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ON THE PRESENT STATE, THEORY AND PROSPECTS OF 
PAINTING. 
No. IIL 
CHALK DRAWING, CHALK FIXING AND WATER Cotoun PAINTING. ' 


Having glanced at fresco, en passani, with the intention of recur- 
ving to the subject again; having hastily traced the more important 
errors and desiderata of oil, and suggested the means of improving 
the art to the full extent of our present or probable knowledge; let us 
return, with Father Matthew, to water, without quoting Ezekiel for 
trick ; although, mangre any charge of egotism—for he who knows 
must feel he knows, and in saying so, in the confidence of his strength, 
is the better man than be who, with lengthened chin, and upturned 
eye, and oily tongue, and glavering yet half-masked smile, begins 
with a certain bishop, “In all due humility, my Lords,” or in private 
life, “1 confess I am an humble judge, &c. &e.” and which, forsooth is 
smocked with a titolar “modesty of mien.” Pshaw‘ as Timon would 
say, and say truly, I am not thus modest, Sir, and hate the craft :— 
mangre, I say, the milk skimmers of life and all their opinions, «All 
those who use water shall be comforted to the nethermost parts of the 
eurth ;” and if, with Dickon among the doctors, we show the fallacies 
of the facolty, we shall not be classed with Morrison, for we have no 
personal interests to puff, no motive to deceive. 

To chalk, in all human probability, or charcoal,’ used as such, we 
owe the origin of an art capable of, humanly speaking, defying time 
and stamping immortality on the works of man, Take Raffaelle and 
Caracci as the proofs; for if the cartoons had been fixed as we conid 
how fix them, fully, firmly, imperishably, evenly, without stain or 
gloss, without size or gluten, without steaming or disorder, and finally 
without injuring the slightest half tint,? where is the man who could 
approximate their possible age ? and taking the constant copying and 
multiplication of them, with the powers of the modern press, into 
question as a beacon and a gnide to posterity—where is the man 
who could caleutate the probable period of time at which, from the 
contact of a comet with this earth’s revolving ball, they should cease 
to be ? 

I allude obvionsly to those cartoons and those drawings carefully 
preserved and decently used; while those in the print room of the 
British Museum cry aloud for the cheesemonger’s scale or the house- 
inaid’s hand; they are notoriously depreciated and depreciating,® are 
worth little and soon must be worth- less; imbedded in oatmeal and 
guarded by wire-haired curs,no man leaves them gratified but the 
rateatcher serf, accustomed to thumb the thing he examines, and who 
feels unusually pleased to be led humbly by self-important hands, 
And if Isay, with deference to better judges, Haydon's “ Black Princes 
leading John threngh the streets of London,” or his much abused and 
ridiculously mangled “Carse,” the so-called uglinesses of which have 
been bandied abroad probably as ironic praises of Chalton’s figurantes, 
or Corbould’s powder blue and washing tub forms—candelabra orna- 
ynents aad sliced turnip bosoms; or real slurs upon Armitage’s bandy 
legs and Puddle-dock grandeur,—if these, I say, had been thus fixed, 
the Duke of Sutherland might have left to his posterity heir-looms of 
real worth; and I say, also—for men are omnipotently so cast as to 
differ in opinion as in form—the Commission of the Fine Arts thought 
wisely, and did well in making chalk the nucleus of worth, and have 
done more to exalt it than all the patronage of the last half century 
by the impetus thus given to art—would to Heaven the same impetus 
had developed its force in mind—aye, more than all the efforts of 
genius during the last century. Had Watts’s Caractacus been thos 
fixed or the Fight for the Beacon been thus rendered permanent with- 
ont size, the steaming of which must disconnect the colunrman’s pasted 
shects, disfigure the face of the cartoon by blisters, folds or curruga- 
tions, and finally give so fierce an aflinity for damp, so inherent a dis- 
position to mildew, the twin sister of dry rot,® as, in such a climate as 
this, can never permit the drawing to reach a Raffuelle Age or Caracci 
term—they might have infinitely surpassed both with reference to 


a Such is Pluturch’s account at least. 

2 This effect is certainly poduced Ly the Transfixing Liquid sold, I believe, exclusively 
by Newman, in Soho Square. 

3 This was modestly pointed out two years ago to the person in charge of the Print- 
room, rather as a compliment thao otherwise, as Sir Heary Ellice was assuredly the most 
proper person, and the means of preservation gratuitously sugvested; but either the oan 
mistook a geptlemao fur some brother of the north seeking to rob him of his place und no 
gent eman at all, or he remembered the Spanish proverb—*' There is a tig at Rome for the 
man who gives when not asked, or gives more than he is asked for;” Scotchmen pro- 
vertially giviog nothing, but bows to the rich and insoleace to the poor. 

4 And yet, it is but justice to aay, Haydoa’s cartoons were as little disfigured hy this 
uosetting of the paste and bad joinings as any in the exhibitioa; some drawings there 
were disgusting specimens of want ot miad and matter too. 


5 So iuh rent and inevitable is this effect of size oo exposed surfaces in damp atmos-- 


pheres 1 cannot believe Ratffaelle or Caracci used it at all; and nothing but an experi- 
mental examiaation of the cartoons hy tests would change my belief that historians have 
deceived or misled us on the subject. 
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mere preservation. The only obstacles are trouble and cost to the 
artist; and these, a higher grade in life, more patronage, more means 
as the result and increasing self-respect will teach him, ere long, to 
scorn. 


What the means are, and the modus operandi of their action, I do 
not feel at liberty to develope, the confidence of friendship having 
placed them in my keeping by one who had also sold the result of his 
labours to an artist’s colourman® in the way of existence ; more espe- 
cially too, as the existence of such men, among the moderns, vastly 
resembles that of their brethren of old—a wearied, incessant, restless, 
laborions, costly and piecarions scene; they are men who none but 
the street mendicant can envy, and he only because he cannot as clas- 
sically ask the Dala obolum Beisario? Men on whom the shopo- 
crat looks with all the scorn of a till; and merely adopts, aids or 
trusts, in fact tolerates, at all in the “ pale of civil and social relations’’ 
as the stage autocrat does the talented buffoon—because he feels his 
own nothingness, and that he cannot live without him; men who, if 
they serve the trader are served out—if they serve the public weal 
are treated with a letter of thanks, equally matter of course and un- 
meaning, as it is void of intrinsic use, in a word delusive, vain, empty, 
and a blight; the principle, however, is the simple evaporation of 
spirit from the surface after permeating the texture of the paper, when 
applied to the back—and leaving, in such evaporation, sufficiently well 
modified matter behind as ellects the desired end; many trashy at- 
tempts at which have been formed of camphor and other powerless 
and objectionable agents before for sale. Let us now examine for 
the painter in water colour the present state of his art, its wants, 
wishes, and hopes; its history, origin and present usage, open as it is 
like oil, from his not being his own manipulator, to every trick of 
trade. 

Of tempera, so long and so beautifully practised in Greece, and by 
no means to be confused, much less identified with distemper, from 
which it markedly differs in vehicle and effect, Mr. C. L. Eastlake has 
given, in the Report of the Commission of the Fine Arts, a better his- 
tory and description with more elaborate authority than I can presume 
on, or the space of this Journal permits. Suffice it then to say, it is 
one of the most permanent species of painting, very brilliant in effect 
and worthy of more consideration than it bas hitherto received among 
us; and I cun hardly conceive a more to be wished for improvement 
in the amusements of onr amateurs and occupation of our artists of 
the lighter class, ur a more delicate one either for our females, than 
tempera painting on artificial marble slabs. The chief defecis of the 
art, as handed down to us by ancient historians,—however, much what 
Plutarch says casually and defusively may be relied upon infinitely 
more than all the gossiping twaddle and bookmaking detail of Pliny, 
who in all probability was in the constant pay of some Longman of his 
day,—were the nse of the yolk abounding in colour, and sulphur in 
lien of the white of the egg, and the disposition of that agent to scale 
or crack, and these are real defects indeed ; but, acetic acid and sugar 
candy, pure boracic acid and ether, or both, might do more than 
liquorish-toothed jajubes, a trashy mixture of East Indian gum, 
jujabes, currants and lump sugar do fur Sir William Newton in lieu of 
more simple, dignified and intelligent agents; by the bye, why not 
enquire about the nature of sugar candy, Sir William ?—Ask Etty ! 

‘The Egyptians evidently painted much and, in their way, well in 
tempera, and in all probability were the discoverers of it, and they, 
like the Greeks, varnished with wax; with reference to which I 
would ask—does it follow, of necessity, that what Plutarch describes 
as “cera punica in olo Liquefucta” should bave really been bleached 
wax?” Plutarch would have described, and his Latéz followers surely 
reiterated, the cera alba or cera decolorata by some definite language 
if the wax had been bleached at all. 1 would also enquire whether 
many Egyptian paintings, very beautiful in aspect ta the inexperienced 
eyes of some travellers, might not be indebted greatly to mere contrast 
for that beauty as to ellect, and to density of bady for their permanence ? 
giving thereby a false idea of the permanence uf the vehicle. Some 
Chinese paintings, at a hasty view, are equally beautiful, though mere 
trash—real Poonal+daubings as to art, because of this contrast of dense, 
unsoftened, unblended purple and gold, gaudy yellow and scarlet, 
deep black and sky-blae; while the pigment must be changeable 


6 Newman. 

7 In this translation, therefore, of “cera Puaica ia oleo lignefacto,” we must differ witli 
Mr. C. L. Eastlake’s report, in which it is translated white wax; now surely cera alba 
would have been used, or cera candida—in fact there was no paucity of languuge—cera 
depurata, cera puriiicata, or some expression to detine or express bleached wax. Vitrn- 
vius was probably his authority, and Vitrovius used the expression as a vulgarism equally 
auplied to red wax. Cera Pumca I humbly coaceive cauld only he properly translated or 
spoken of as ‘ Punic or Carthagloian wax in its natural stute;’ and, en passant, I may 
here notice a very ignorant, silly thing transmitted to Mr. Eastlake, viz. a recommenda- 
tioo to vse “salt of tarter, crewn of tarter, or soluble tarter,’’ as synonymes for one and 
the same end, when, equally as to language and chemistry, they are different things—op- 
posites and inefficient; caustic ammonia beiag the proper agent for makiug wax soap, Ory 
f potas must be used, caustic not carbonated potas. 
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ndeed not to stand, being, unlike our thin tints and mere washes, in 
fact, solid bodies of colour literally dredged upon, not mixed with the 
vehicle ;—a species of painting followed also by the ancient inhabitants 
of Pern. I question, also, whether Davy was quite correct as to 
Egvptian azure. A blue pigment may be made, of course, by fluxing 
flint, copper filings, &c., but it is a poor, weak, drossy, bodyless frit of 
little worth; no painter of the present day would use it twice; indeed, 
Davy,® maugre the cackle of the F.R.S. tribe, though of brilliant mind 
and ingenious, was infinitely more practical and practicable on salmon 
fishing than on painting ; on good living than on the arts. 

Distemper painting now claims our notice; and comes strictly 
wiibin the express position laid down in my first paper, viz., that while 
oil painting must place its reliance on the vehicle used, water painting 
must rely only on the individual permanence of its pigment, to which 
may be added, in the cases of tempera and distemper, its varnish. 
The best vehicle for distemper is unquestionably parchment size, 
which though inferior to solutions of isinglass in colour and for 
glazing has none of the chilling or setting powers of it, and only 
requires precautions to be taken against cracking from its drying 
power? of which the use of sugar candy is the most efficient, with 
this advantage, that the bearing-out is also achieved by it; and the 
painting may not only be looked upon, when dry, but looked into; its 
very base and inmost core is open—deep, clothy, rich, and full. Lakes 
and carmine should never be used a second time; carmine and scarlet 
lake deteriorate by every wetting with distilled water alone, that is, 
go back tu the purple hue of the cochineal, and only two means exist 
to prevent it; either to use, as formerly, a purple-toned carmine, the 
ne plus ultra of Guyton Morveau or Gay Lussac’s day; or, in using the 
present butterfly of art, carried to excess in the scarlet tone by an ad- 
mixture of a fugitive yellow, to keep up that tone by using on the 
palette, as the flower painter does, citric acid, and still better citric 
acid and nitrate of ammonia, in very minute quantities; the same 
Minute quantity of phospbate of lime (not burned bones as for oil, but 
tbe artificial phosphate,) will retain the purple tone as long as any 
modern water painting wilt last or can last. Barytic sulphate white 
—commonly called permanent or often constant white—not the 
native sulphate, which some anserine scribe, delighted with his grey 
“goose quill,” suggested to the Royal Commission of the Fine Arts 
in the Atheneum some time back, but that which any respectable 
colourman would use for his cakes—should be used in delicate pic- 
tures and retouchings, while good German kremnitz suffices for others, 
but requires very rapid varnishing, not being itself permanent. The 
use of barytic white, however, is never fortunate in effect if impure 
or at all iron-tainted water be employed ; for, this turns it foxy. 

Distemper, without a question, has manifold good qualities for de- 
corative purposes; and as many of the Venetian masters, and in the 
best days of art, employed distemper in the highest order of pictures, 
two modern imitations of which I have before spoken of as executed 
by Bonnington and Mr. Henderson in Paris, ] am yet to be informed 
why the junction of distemper and oil, in one painting, should be aban- 
doned? The luce de dentro of a white ground of Cornish porcelain 
clay, washed until clean, white and silky, would, in such cases, pro- 
duce that grand effect, that tone, that clearness and beanty which oil 
alone can never reach; and the glazing in oil, as a reai varnish, pro- 
tects you from the chief evil of water painting—viz., the non-perma- 
nence of many colours where all ought to be ultramarines in power. 

Mach as I admire fresco inthe mighty hall and majestic dome; much 
as | think fresco practice will improve the arts; durable as I know it is, 
and practised well and successfully as] am sure it wid be ere long; I 
am still bound to confess I believe tempera, distemper, and oil will 
infinitely suit us better, be more pleasing to the general eye, be more 
patronised, more profitable, and ultimately more beneficial to man. 

Wax painting, of course, I exclude from present consideration. It 
is very beautiful and very permanent in proper atmospheres; and cer- 
tainly well adapted for mural decoration. In the vestibules and por- 
ticos of the ancient Balbee or Palmyra, in Carthage or Herculaneum 
equally grand; and, imperishable in the chambers of the pyramids, but 


8 Such I am aware, is high treason, and may raise a hornet's nest, of this Fam reck- 
less. Davy was highly gifted, ingeniaus, and showy; but, saving his decompositioo of 
the alkalies —by such agency as Baron Born had not possessed, and therefore could only 
suggest the facts—he was practical and practicable in nothing else; and in the zenith of 
his assumed name upplied to Mr, Field, the author of Chromotography, to assist him in 
* getting iroa from lapis lazuli? Mr. Field is still living, and his grey hairs bairs too re- 
apectable fur the splutterers abont Davy to impugn his veracity; but more anon, whea 
Dr. Faraday and his wetber-bell tingle about the ‘* Davy lamp” come fairly before me, 
then this unwarrantuble data-!ess assertion shall have justice, justice of the Shylock 
school, to a hair, Indeed, the aniinus is simply this—something must be said on emerg- 
ing from his mission to the collieries, and Davy, the immortal Davy’s mantle is the pano- 
ply and shield. ‘ihe man of theory pockets his fee for saying a practical nothing ; but 
benefit he must, as the the ministers godsend. 

9 More than half the nonsensical praises lavished on the Chinese flexible varnishes 
originate in ignorance of the fact that many of thelr very had ones are flexible merely be- 
cause sugar candy is used in the colouring beneath, which therefore canaot crack. 
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in the name of common sense, I ask, what figure will it cut in Corne- 
lius’s very admirable situation fora palace? How will it look near 
Sir Jobn Cowan’s candle shop, in defiance of Gresham’s name or 
Sang’s flowery festoons, fat grffins and incomprehensible shapes of 
nameless things, neither seen in the earth or the sea, in the heavens or 
the regions below? Can it be supposed possible that, in seven years, 
the smoke and filth and cent. per cent. degradation of the city of 
London should leave his yellows, and greens, and reds, and blues visi- 
ble at all except as the finger posts of scorn? But Sang probably ful- 
lows the Turner school, and they will last “his time.” Oh, that he 
had been patronized by persons of more faith—yes, a little more, 
faith, and a ¢housand sovereigns down had shone brighter far than 
Indian red; and, Sang’s important secrets burst forth in more than 
meteor glare; then, indeed, might high art have hidden her head 
beneath her vest and sat like “Patience ona monument smiling at 
grief;” but, Sang was right thus far; itis dangerous to be a volunteer 
with “more fighting and xo pay ;’ for as the Spanish proverb says— 
“there is a fig at Rome for him who gives advice when zot asked, or 
gives more than he is asked for.” 

Locking to men, manners, and things of real life—things as Nature 
made them or as they are, for I detest polished frippery as much as 
learned, pions, philanthropic, or artistic affectation—I hate the trum- 
pery tig leaf of Haydon’s Curse*® equally with the unnatural and mon- 
strously denuded Omphale at Gwydyr House ; louking at things as 
they are in actual life, ninety persons out of every hundred stand too 
close to all pictures: how disgusting then the general effect of the 
fresco mnst be—I mean the genuine fresco, not the frittered-away, 
tempera-loaded dowdy of a small apartment—to such a near-sighted 
race ? 

I now repeat the axiom, that with reference to permanence, water 
colour must place no reliance whatever upon media, but wholly and 
solely on the individual permanence of each pigment wherever such 
can be attained, or, on subsequent varnish: water colour may, with 
glazing, become an approach to oil effect, but except in such cases as 
those spoken of before, viz., a mixed style, never can equal it. Still 
may greater richness, bearing ont and effect, be gained when colour- 
men advance a step beyond A, B, C. 

I have said nothing of the ordinary cakes now made by three? of 
the makers, both neatly and free from that miserable mixture of trash 
common thirty years ago: the late Mr. Reeves used to boast that his 
colours washed infinitely belter than those of other men; and well they 
might, Windsor soap was a very conspicuous ingredient, and Windsor 
soap washes neatly enough, a slight dash of water will wash it out. 
The chief defects of cake colours are, the total want of “bearing out 
powers,” when dry; and total absence of all “ resisting” or preserva- 
tive power in the compound ; so that scarlet carmine becomes purple, 


. in fact depreciated by the making and worthless, if used, from the 


palette a second time ; hence miniature and flower painters have each 
their nostrums, like Sir William Newtun’s solution of jujubes, better 
adapted to the mouth than the pencil, and bespeaking an infinitely 
greater degree of intelligence in the stomach than the head; or Mister 
Bartholomew’s colour cups, adapted to nothing earthly beside; for 
these are marked blue esquire, yellow esquire, green esquire, and so 
forth,—and yet Bartholomew, mangre this weakness of our nature, is 
aman of unquestionable talent, and by supplying what the colourman 
ought to have supplied before hand—produces line work,—fluwers 
which might have deceived King Sulomon’s bees, and placed his far- 
famed wisdom at a discount. 


WILHELM DE WINTERTON. 
November 8, 1844. 


10 To shew the mawkish affectation and mere caprice of such pseudo-delicacy—a gea- 
tleman who had just beea descanting on the indecency of a certain nude fignre in a fine 
picture and realiy dignitied subject, went to prayers in the cathedral at Lincola with his 
daughters, over the doorway of which an immense casting, in high relief, of the deeds of 
Sodom and Gomorrha stands too conspicuous to pass unseen. O tempora ! O mores! 
‘The authorities would have been petrified if an engraving of such a thing had appeared in 
a book, or had it been paioted on canvas, while that which had nothing impure iu it gave 
real offeoce; vecitably, we have academical as well as polemical Agaews, aod the artistic 
as well as dramatic Miss Naacy. 

13 Newman, Winsor and Newton, and Roberson; the rest may be taken by the lamp at 
twenty-five per ceot. discount for sale, with an extra five per cent. ror the drawing master’s 
recooimendation. 


Iron Snivs.—The National states, that the Government proposes to permit 
the importation of iron ships, subject to a duty of 45 francs the 100 kilo- 
grammes. 
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THE HIMALAYA FUNNEL, 


For the Cure of Smoky Chimneys, Registered pursuant to Aci of Par- 
tiament, 6 § 7 Vic. c. 65. Sole Proprietors, James Boyd and Son, 
78, Welbeck Strect, Cavendish Square, London. 


The principle upon which 
this apparatus is construeted, 
is that of conducting the 
smoke through apertures in 
the sides of the chimney shaft; 
into an outer case of eonsider- 
able Jength, whieh extends 
above the top of the chimney, 
and is open both at the top 
and bottom, the chimney shaft 
itself being perfectly closed at 
the top. A eurrent of air 
thus passes vertically through 
the outer case; and, in con- 
formity with an established 
law, both of pneumatics and 
hydraulies, that when two cur- 
rents of fluid matter passing 
in the same direction, but in separate ehannels, arrive at any point of 
conflnenee, the stronger current draws along in its course, and with a 
considerable portion of its own velocity, the weaker current: so the 
force of the wind, which ehecks in other instances the action of a 
chimney draught, in this is made to produce a stronger draught ex- 
actly in proportion to the violence with which it blows. Whether 
the wind blows wpwards or downwards through the outer case the 
effect is the same, as the chimney shaft is closed at the top. The 
Himalaya Funnel thus becomes u perfeet wind guard, equally appli- 
cable for increasing the draught, whether exposed to horizontal or 
vertical currents of wind; and will therefore remedy the largest class 
of smoky chimneys, which are those arising from high winds and 
dowuward currents, produced by adjacent buildings of greater eleva- 
tion, or by any other externat cause; and for all such defects it must 
be an infallible remedy. The conical projeetion upon the funnel a 
few inches below the exterior case (see Engravings) is intended to in- 
crease the effect of horizontal currents of air, by deflecting them up- 
wards between the funnel and the exterior case, at the same angle at 
which they strike upon the said projection, and thereby assist the 
efflux of the smoke; but no air passes into the ¢xéerzor funnel, either 
at the conical projection or elsewhere. And ia order still further to 
increase the effect of horizontal currents of air, the conical projection 
on the top edge of the outer case (figure 2) may also be used when 
required. The Funnel may be construeted of zinc, iron, ur other 
metals. It is extremely simple—notliable to derangement—is readily 
swept by the ordinary machine—eflectually excludes rain—and being 
perfectly devoid of machinery, it possesses great advantages over all 
revolving chimney tops or cowls, which are liable to eontinual de- 
rangement by their exposure to the weather. 


THE HERMETIC CHIMNEY VALVE, 


For Preventing Downward Draughts in Chimneys when without a Fire, 
Registered pursuant to Act of Parliament, 6 & 7 Vict. c. 65. Sole 
Proprietors, James Boyd and Son, of Welbeck Street, London. 

The inventors propose to substitute the Hermetic Chimney Valve, 
which is very simple and efficacious, for the imperfect smoke doors 
hitherto fitted to register stoves, which have proved totally inade- 
quate to exclude from chimneys, oud of use, the intolerable nuisance of 
downward draughts, and the accompanying annoyances of sulphureous 
smell, smoke, soot, &c. This evil so much complained of, but hitherto 
so imperfectly remedied, is partienlarly found to prevail where two 
or more chimneys are connected with one apartment, or, more fre- 
quently, where two or more apartments, each having a chimney, com- 
municate with each other. In such cases, the air withdrawn by a fire 
burning in one chimney, instead of being replaced by fresh air from 
the staircase or interior passages of the building, is more readily sup- 
plied by the nearest chimney shaft, in which the specifie gravity of 
the air is greater than the warmed air of the apartment, and thus 
downward draught is produced. In the vast majority of cases, this 
can alone he prevented by effectually elosing the ehimney through 
which the air is found to descend ; but, owing to the extreme subtlety 
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of atmospheric air, it has ever been a matter of diffieulty to contrive a 
chimney door (though many expensive plans have been tried) com- 
bining the requisite accuracy of construction, with durability and per- 
fect freedom of working, after exposure to smoke, soot, damp, &e. 
These desiderata, however, the Hermetic Chimney Valve will be 
found fully to afford, at a moderate expense; and being construeted 
without hinges or fastenings of any description, it eannot possibly 
become corroded or unsound—may be readily cleansed from any dc- 
posit of soot—is capable of application to any chimney, without alte- 
ration or removal of the stove in use; and, as regards durability, is 
confidently stated to be indestructible. By the use of the Hermetic 
Chimney Valve, the advantage of an open chimney will be combined 
with the facility of effectually closing the flue at pleasure, in cases 
where a downward current of cold air is found to prevail; and this 
invention cannot fail to inerease the domestic comfort of these houses 
where these annoyanees at present exist, which, while they are un- 
ae to all, are peculiarly prejudicial to the valetudinarian and the 
invalid, 


Description of the Drawings.—(s a) are two semi-cireular pieces 
of east iron, the angular edge (B) of the one being ground and fitted 
air-tight into the groove (c) on the edge of the other, and the two 
pieces when together form a circular valve, the circumference of which 
(D D)is ground into the groove (E) in the plate (F). 

The position of the whole, when together, is shown in the prespec- 
tive view (G.) The plate (F) is intended to be so fixed horizontally 
into the brickwork of a chimney, that the circular hole therein shall 
he the only aperture for the escape of the smoke, and the valve (a A) 
is intended to close up the opening in an air-tight manner when the 
chimney is out of use: the valve being in two pieces, may be readily 
removed from the chimney by the handles or knobs (u 11) throngh the 
opening in the plate (F) when required, for the purpose of sweeping 
the chimney, or lighting a fire. 


JONES'S PENDANT GAS LAMP, 


Registered under the Acet for the Protection of Articles of Utility. 
James Jones, of Bow Street, Gas Engineer, Proprietor. 


(Communicated by the Inventor.) 


This mode of burning gas, to which the inventor directs attention, 
is the subject of a registration, and presents a system of discharging 
the deleterious gases, in many respeets superior to all ventilated gas 
lights which have preceded it. It is peculiarly adapted for consum- 
ing gas highly carbonized by Mr. Lowe’s patent process of napthaliz- 
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ing, owing to its being raised to a high temperature previously to com» 
bustion at the burner. It is intended to use in conjunction with this 
light the earthenware pipe and conical glasses patented by Mr. Grant, 
for the purpose of causing a more rapid discharge of the vitiated air, 
and also to diminish the quantity of radiated heat attendant upon the 
use of metallic pipes. Jt will be observed from the accompanying 
diagrams, that not only are the products of combustion completely 
discharged, but the apartment in which the lightis fixed is thoroughly 
ventilated and kept at any degree of temperature at pleasure. Back 
drauglit is avoided by the construction of the external wind-guards, 


thus iusuring an atmosphere at once healthy and under perfect control. | 


It may be as well to state that this mode of lighting is equally appli- 
cable to a public bnilding or a private apartment, avy quantity of 
light being obtainable from one focal point. 


DESCRIPTION. 

Fig. 1 is a front elevation, and fig. 2 a side elevation of this lamp 
and its appendages. A is a compound burner consisting of three 
burners on the Argand principte, arranged in one plane, so as to pro- 
duce one strong column of light, as shown in the separate plan of this 
part of the apparatus given in fig 3. B B are two tubes, which con- 
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duct the gas from the supply-pipe downwards to the jets of the 
burner, 

C: G2 C? are three bulb-shaped glass chimneys rising one above 
the other, and resting just below their greatest diameters, on rings 
D: D? Ds, which are connected to the supply pipe, E E, which are 
pendant from the roof, and common to all three. A plan of the lowest 
ring, D?, is givenin fig.8. The top of each of the two lower chimneys, 
C'C , rises alittle way within the chimney immediately above it; 
the height to which each is so raised being adjustable at pleasure by 
means of the thumbescrews a a. Within each of the rings, D? and 
Ds, there is an inner ring, F*, fig. 4, which encircles and serves to 
keep steady the tops of the chimneys, C? and C?. The top of the 
chimney C? is also encircled and steadied by a similar ring, F? which 
is attached by radial arms to the funnel G. 

H is a ventilating head, or cap, which is inserted between the 
ceiling of the room in which the lamp is hungand the floor of the 
apartment above. It has openings on the under side which corres- 
pond with similar openings in the fly-plate K. The ornameotal face 
plate is represented in fig. 5. K is the fiy-plate, by turning which 
round, by means of the knob 8, the different apertures are opened, or 
closed, and either wholly or partially, at pleasure. L is a pipe, which 
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is carried from the head H ina lateral direction through the wall M, 
to the external atmosphere. 

The metal funnel G, opens intoa pipe N, which, passing up the 
centre of the head H, turns off at a right angle, and terminates in the 
windguard, (fig. 2a) on the ontside of the building. 

While the more immediate products of combustion pass away 
through the chimneys C, funnel G, and pipe N, the heated and 
vitiated air of the apartment escapes through the openings in the 
ventilating head H, along the pipe L, to the wiudguard S. 

P is a small conical draught-pipe, which is carried from the out- 
side of the building through the ventilating head H, into the funnel- 
pipe N, terminating just beyond the right angular bend of the latter. 
The cold air rushing through this pipe serves to impart a great in- 
crease of velocity to the column of heated air and vapours escaping 
through the tube. 

R is an opening for the escape into the atmosphere of any heated 
air which may accumulate between the ceiliog and floor. 

T is a ring by which both the outer and inner pipes are joined; an 
edge view of it is given in fig. 9. 

S (fig. 2a) is an external cover or windguard, affixed to the mouth 
of the pipe L, by which any back draught is prevented. A section of 
this windguard on the line d d, is given separately in fig. 5, and a sec- 
tion of it on the line e e, in fig. 7. 


REGISTER OF NEW PATENTS. 


(Under this head we propose giving abstracts of the apecifications of all the most im- 
portant patents as they are enrolled, {íf any additionst information be required as to any 
patent, the same may be obtaiaed by applying to Mr, LAXTON at the Office of thia 
JOURNAL.) i 


VENTILATION BY GAS LIGHTS. 


Dosar Grant, of Greenwich, Esq., for “Improvements applicable to the 
ventilation of apartments in which gus and other combustible matters are con- 
sumed by ignition’ '—Granted April 18; Enrolled October 18, 184. 


The improvements consist of a mode of constructing and arranging certain 
apparatus in connexion with gas or other burners, whereby the products of 
combustion may be carried ofl, and the apartments in which such burners are 
situate eflectually ventilated ; the temperature of the apartment may also by 
means of these improvements be maintained uniform or nearly su, as the 
heated and foul air which rises to the upper part of the raom will be carried 
off by means of my improved apparatus, which will be found more particu- 
larly usefu) and advantageous when burners which give out considerable heat 
and a large body of flame are used, as is the case with most centre lights 
constructed on the Boccius or Bude principle, in which metallic tubes are em- 
ployed to carry off the products of combustion. lt has been found that the 
gases and other products arisiog from the combustion of carburetted hydro- 
gen gas injuriously act upon and destroy these metallic tubes even when they 
are made of copper. Metal is also so good a conductur of heat that tubes 
made of this material are liable to get overheated, and would ignite any in- 
tlammable substance that might be contiguous thereto. The object of the 
present invention is, as tar as possible, to obviate these difficulties, and ta 
etlect this object the inventur proposes to employ pipes made of earthenware 
or stoneware to conduct the products of combustion away from the burners. 
This material is not only a bad conductor of heat, but it may be heated to a 
very high temperature wilhout danger; moreover, it is not liable to oxyda- 
tian, or to be otherwise injuriously acted upon by the carbonic acid or other 
gases arising from the flame. The patentee employs either the Bude light, 
the Boccius light, or any other in which there is a large body of flame and 
consequently great heat, and suspends it from the ceiling in the ordinary man- 
ner. 

The upper end of the ordinary glass chimney is inserted a short distance, 
about half an inch rather more than Jess, into the lower end of the lowermost 
conical chimney, and the upper end of this latter is inserted in the lower end 
of the next and so on, the upper end of the uppermost conical chimney being 
inserted into the opening in the earthen or stoneware tube in the ceiling, By 
this means the products of combustion are effectually prevented from escap- 
ing into the room, and a constant dranght of the heated and foul air is kept 
up into the interior parts of the chimnies at all the junctions and also through 
a ventilator in the ceiling into a chamber surrounding the pipe. The pro- 
ducts of combustion are, as hefore stated, carried np into the earthen elbow 
tube, from whence they pass along the jong straight tube made of similar 
materials, and constructed in lengths of about two feet. These lengths are 
securely luted together with any suitable cement, so as to form a continuous 
length ot tube. A metal ventilating plate surrounds the aperture into which 
the upper end of the uppermost conical glass chimney is inserted. This ven- 
tilating plate is furnished witb holes or apertures whereby the hot and foul 
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air from the apartment is admitted into the spuce between the metal tube and 
earthen tube, and allowed to pass along this annular space until it ultimately 
escapes either into a flue or into the external atmosphere by means of the 
aperture. The products of combustion being conducted along the earthen 
tube do not become mixed with the heated air from the apartment uoti] both 
are upon the point of escaping into the atmosphere through the aperture. 
Tn order further to insure against any of the parts becoming overheated by 
the heat arising from the flame of the buroer a cold air pipe, communicat- 
ing with the external atmosphere, is made to convey a stream of cald air and 
cause it to impinge against the outer surface of the metal jacket, and this 
current of cold air being allowed to play freely all round the whole extent of 
the external surface of the metal tube will carry off the superabundant heat 
therefrom and keep the tube moderately coo), 

As the heat given off from a burner of magnitude is very considerable, the 
patentee proposes to ulilize this heat for the purpose of warming an adjoining 
apartment. One plan of effecting this object is instead of carrying off the 
products of combustion directly, as in the former case. he conducts them up- 
wards through the flooring of the room above into an earthen or other vessel, 
chamber, or stove, where they radiate their heat and then pass down another 
earthen pipe into the horizontal pipe, and finally escape into the atmo- 
sphere. : 

A yeference ta the engravings in the present Journal, page 420, of a pendant 
gas lamp, registered by Mr. Jones, who has adopted Mr. Grant's invention, 
will, together with the above abstract, explain the nature of this patent. 


——— 


RAILWAY IMPROVEMENTS, 


Joun Merville, of Upper Harley-street, Middlesex, Esq., for “ Improvements 
in the construction and mode of working railways." —Granted April 30; Enrolled 
Octoher 30, 1844. 

The improvements are in the form and construction of the rails upon which 
the carriages run, and also in arrangements for increasing the adhesion of the 
driving wheels of the engines to the rails; for guiding and retaining the trains 
upon the rails, and for retarding and bringing them to rest, and the preven- 
tion of accidents at the passage of the curves; likewise for dimimshing the 
effects of concussion and vibration, and for preventing the loss of water at- 
tendant upon the ordinary method of connecting the water tank with the feed 
pumps. The specification contains eight claims. 

‘The first is for an improved form of rails on which the carriages run. They 
are formed of timber ; the upper surface is flat, with a plate of iron for the 
wheels to run upon, the plate is slightly incl med at the curves so that the 
inner edge is rather lower than the outer one. The wheels of the carriage 
are formed without flanges, but the carriage is guided and retained on the 
tails by means of two horizontal wheels connected to the frame of the car- 
riage and running m a groove formed midway between the rails by means of 
two wooden rails. At the curves it is necessary to fix an iron plate for the 
guide wheels to run along in the inner side of the outer central rail, 

The second claim is for a tramway consisting uf wooden sleepers with a 
portion of the inner side cut away at the upper edge to receive an iron tram 
plate. 

The third claim is for increasing the adhesion of the driving wheels; the 
wheels are formed of segments of wood a, inserted in a cast iron boss or nave 
b, with the grain of the wood standing in a radiating dircetion and braced 
together near the circumference by two flat rings of iron c, one on each side 
of the wheel, with pins d, passing through both ringsand secured by screwed 


nnts or by rivetting. To promote the adhesion the peripheries of the wheels 
are scored with minute oblique or transverse grooves, or are indented with 
numerous small holes, and filled in wiih a composition of sand or similar 
substances mixed with glue or other adhesive matter ; the inventor has found 
marine glue ta answer this purpose well. ; 
The fourth claim is for diminishing the effects of vibration and concussion, 
37 
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which the patentee proposes to accamplish in the following manner—buffers 
are fixed at one end of the carriage, they act principally by the elasticity of 
air. A number of strong hollow spheres of caoutchouc filled with compressed 
air are placed in a eylinder attache] to the frame of the carriage, and the 
cylinder is closed by a piston attached to the spindle of the buffer, which 
moves ina guide fixed across the mouth of the cylinder; when any pressure 
is thrown upon the buffer the spheres, from the elasticity of the air inclosed 
within them, as also in some degree from the elasticity of the material of 
which they are composed, yield ta the force a nd become compressed, thereby 
allowing the piston to advance further into the cylinder, and on the pressure 
being relaxed the buffer is again forced outward by the expansion of the air. 
The springs for supporting one end of the carriage are upon the same princi- 
ple of construction they consist of a cylinder open at bottom and fixed be- 
tween the axle guides, within this cylinder is placed a hollow sphere of caout- 
choue filled with compressed air, and upon the top of the axle box is fixed a 
plug or piston which enters the cylinder and forms the support upon whieh 
the sphere rests. 

The buffer springs at the opposite end of the carriage are npon a different 
principle, and are constructed with a flat drum or barre] mounted in bearings 
attached to the carriage frame and containing within it a strong helical 
spring, one end of which is attached to the axisand the other end to the 
barrel ; a chain is altached at one end to the barrel and at the other end to 
one arm of a lever which turns upon a fulerum fixed to the back of the car- 
riage frame, the other arm of the lever is forked and works upon the spindle 
of the buffer between two collars or ruffs. The supporting springs at this 
end of the carriage are upon the same principle but somewhat differently 
applied, they consist of two spring barrels, the axes of which are supported 
by the axle guide; achain attached to the two barrels passes over the axle 
box and thus supports the carriage. 

The fifth claim is for stopping and retarding the carriages by an improved 
break. It consists of a block of wood saturated with water placed in an iron 
case which is open at the bottom, the block being retained in the case by 
pins. The case is moveable in strong iron guides attached to the frame of 
the carriage, and is connected by a link to one end ofa lever, the other end of 
which is connected io a screw, whereby the block can he raised off the rail or 
pressed down upon it with great force. A supply of blocks are to be kept 
constantly in a vessel of water at the stations for the purpose of replacing 
them when they become toa dry. 

The sixth claim is for preventing the engines running off the rails when 
going round curves at a great velocity. Two horizontal wheels are attached 
to the fore part of the engine and within the rails, so that the deviation of the 
engine to either side causes the horizontal wheel on that side to come in con- 
tact with the inside of the rail, these wheels are attached to vertical spindles 
with levers for raising and lowering them. 

The seventh claim is for preventing accidents from the engine or carriages 
getting off the rails at curves. lt consists in placing a preventer tram plate 
between the rails and nearly close to the inner rail, leaving a little more space 
between them than is required for the flanches of the wheels in the cases 
where the wheels have flanches. 

The eighth claim is for preventing the lass of water ; in lieu of the flexible 
hose commonly used to connect the tank with the feed pumps an arrange- 
ment of metallic pipes is employed, capable of motion in all directions. 


SEASONING WOOD. 


Rost. Davison. C. F., of Brick Lane, Spitalfields, and WILLIAM SYMINGTON, 
C.E., of Kast Smithficld, for “ A method or methods of drying, seasoning, and 
hardening wood and other articles ; parts of which are also applicable to the de- 
siceation of vegetable substances geaerally.’’—Granted Apri) 28; Enrolled Sep- 
tember 28, 1844. 


The first or principal part of the invention consists in drying, seasoning 
and hardening wood and other articles, among which other articles are in- 
cluded generally all things made of wood or chiefly of wood, snch as ships, 
barges, punts, tanks, &c. by means af rapid currents af heated air. he man- 
ner in which these rapid currents of heated air are prodnced is by an appara- 
tns consisting of a furnace and a series of pipes withinside af a case of brick 
work. On each side of the furnace, on a level with the fire bars, isa horizen- 
tat tnbe, communicating with and springing from these tubes area seres of 
18 tubes, placed vertically and parallel to each other over the furnace. The 
outer end of one of the horizontal tubes communicates with a fan, or other 
impelling apparatus, fur driving a constant stream of atmospheric air through 
the iubes ; as the air passes through the tubes it becomes heated at a high 
temperature and rushes ont at the farther end of the other horizontal tube, 
and 1s then conveyed to the place where it is to be applied. 

The articles to be subjeeted to the heated currents may be of two sorts; 
either such as can he heated by external application as logs. deals, and porta- 
b'e wooden articles of all sorts, or such as must bave the heatel currents ap’ 
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plied interiorly, as ships, tanks, &e. ln the case of the former class of arti- 
cles, they must be placed in closed chambers, galleries, vaults, or flues. 
These chambers and other places may be of any suitable form or magnitude, 

but it is recommended that they should be built of fire brick, and have double 
doors or shutters for introducing or removing the wood. Flues or channels 
for the heated air may be constructed in parallel lines either in the floors or 
in the upright walls of a building, having narrow openings throngh which the 
heated air may issue in thin streams and spread itself over the surface of the 
wood. 1f the opening are in the floor the wood will require to be placed in 
an upright position, bnt if admitted in a horizontal direction, standards and 
skeleton shelves will be necessary to lay it upon. The great object in all cases 
is to bring the heated air as speedily as possible into contact with the wood, 
and to allow it, after it has done its office to pass away as speedily. Furnaces and 
apparatus fcr the production of rapid currents of heated air may be erected 
to prepare any quantity of timber or articles in wood at one time, but care 
should be taken that whatever the size of tbe outlet may be from the series 
of pipes or vessels by which the heat is generated, an outlet of at least equal 
dimensions is left for the free exit of the air and vapours thrown off. It 
shonld also be observed, in constructing the open spaces in the floor or up- 
tight walls for the stream of heated air to pass towards the timber, that the 
superficial area of the whole of them combined does not exceed the ontlet of 
the principal outlet of the pipes at the extremity of the furnace so that a free 
current of heated air may be allowed to pass uniformly throughout the cham- 
bers containing the wood to be prepared. With respect to the second class 
of articles, namely those which must have the heated air applied to them in- 
ternally, as ships, barges, &c., they must, before introducing the hot currents 
of air, be covered in from the exter: al atmosphere and made as air tight as 
may be conveniently practicable, except at the inlet provided for the admis- 
sion of the hot air, and the outlet far the escape of the hat air and vapours. 

The temperature proper to be given to the air and velocity to the current 
in each case will depend on the size, density, and maturity of the woud to be 
acted upon. The inventors find by their experiments that wood generally 
may be advantageously subjected to currents of air raised to a temperature 
of from 400° to 500° F. when the currents are impelled at the rate of 100 feet 
per secon. But when the wood is in a green state it is better to cummence 
at a lower temperature, say from 150° to 200°, and gradually raise it to the 
high degrees before stated as the dessicatian proceeds, an object which 
may in some cases be facilitated by carrying a cold air drain from the 
fanner or other propelling apparatus and attaching a damper to it, so that 
any quantity of cold air required to reduce the temperature of the hot current 
may from time to time be admitted. When, again, the woad is in the log or 
unconverted state it should be bored or angered out in the centre, and the 
current of hot air cansei to traverse it as well interiorly as exteriorly, whereby 
much time will be saved in the process of dessication and a more unifurm re- 
snit obtained. Woods treated in this manner and with the above modifica- 
tions when requisite, part rapidly with their natural sap, and any other 
aqueous matter which they may contain, and the fibres are brought closer 
together, acquiring thus more rigidity and strength. 

With respect to the time reqnired to season the wood upon this plan, much 
must depend upon tbe original state of dryness it may be in, as wel) as the 
quality and temperature of the heated air forced into contact with it, and it 
may suffice to remark that the wood may safely remain thus exposed till any 
escape of moisture ceases to be perceptible. This may be readily known 
either by applying a mirror or any other polished surface to the outlet, or by 
calculating the quantity of moisture removed from the wood, which will be 
fonnd to range between } and yz of its whole weight. For the purpose of 
ascertaining more correctly the amount of moisture removed from time to 
time, where the articles are placed in seasoning chambers as before described, 
an opening should be constructed in the chamber in any convenient position 
throngh which a specimen uf the wood may be withdrawn and weighed. 

The second part o! the invention consists in purifying woud and other ar- 
ticles, as well as drying, seasoning, and hardening them, by subjecting them 
to the combined action of steam and of rapid currents of heated air; and 
the manner of doing so is exemplifiel in the followtng description of the 
mode of treating wood which is intended to be made into casks for containing 
articles such as beer, beef, butter, &c. which would be injured by any emana- 
tion of colouring. odours, or noxious matters from the wood. It is nowa tre- 
quent practise to steep such wood, when made into slaves, in cold water lor 
a long period before making them up, the water being renewed from time to 
time as it Lecomes discoloured and foul. Instead of this the patentees place 
the staves, or pieces of wood of a scantling suitable for conversion into staves, 
in a close chamber piled edgeways, either vertically or horizontally, so as to 
leave a space of about an inch between every two pieces or ranges of pieces, 
and then charge the chamber with steam conveyed into it froma boiler, which 
is placed over the heating pipes. As the steam becomes condensed it is al- 
lowed to run ail from the bottom of the chamber, and a rapid current of 
heated aic is then foreed through the chamber by the means before explained. 
After this the steam is once more let on and as it becomes condensed a rapid 
current of heated air is a second time pussed through, And this alternate 
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process of steaming and rapid air heating is continued until the water of con- 
densation comes off colourless or nearly so; the rapid current of heated air 
which ıs last introduced being kept up for a considerably lunger time than in 
any of the preceding instances. 

The purification of wood and other articles of wood hy this combination of 
the action of steam and rapid air heating, is effected in much less time and 
much more effectually than by any other method known to the patentees as 

. being heretofore in use. 

The claim is for the employment, as hereinbefore described, of rapid cur- 
renis of heated air to effect the drying, seasoning, and hardening of wood 
and other articles. and the application, as hereinbefore exemplified, to the 
desiccation of vegetable substances gencrally of so much of our invention as 
is applicable thereto. 


SLATE COVERING. 


Tuomas Martin, of Withybush, Ilaverfurdwest, Pembroke, for “certain 
Fmprovements in the construction of slated roofs or floors, tanks or cisterns or re- 
servoirs for water, and in pipes, tubes or channels of the same materials for the 
conveyance of water."'—Granted May 22; Enrolled Nov. 22, 1844. 


This invention consists firstly in the construction of roofs, flats or floors, by 
combining squares or slabs of slate together, and attaching them to the 
boards or rafters in such a manner that the contraction of the timber will 
have no effect in disturbing the joints or junctions of the slate ; and secondly 
in combining slabs, and other forms of slate hereafter described, for the pur- 
pose of holding water and other fluids, and also fer conducting the same 
fiom one place to anather. The first claim consists of three methods of com- 
bining slabs or squares of slate together, by which means the contraction of 
the planks and rafters of a roaf or floor is prevented from affecting the slate 
covering. The first method is by fastening on to the boarded roof square 
slabs or blocks of slate from 4 inch to į inch thick. In the centre of these 
blocks a pin or trannel is cemented which projects out from the under side of 
the block, for the purpose of being inserted in a hole in the boards of the 
roof, this hole is of a rather larger diameter than the pin to allow of the con- 
traction and expansion of the wood. A series of squares of slate cemented 
together are then so placed on the boarded roof (after the blocks are inserted 
in the beards) that one corner of the four adjoining slates comes immediately 
over the block of slate, and are there attached by pins or trannels whieh enter 
holes made about two-thirds of the way through the thickness of the block 
to receive them, The holes which pass from the upper to the under square 
of slate must be larger in diameter than the pins or trannels by a } or 2 of 
aninch, and previously to placing the squares of slate upon the boarded roof 
these holes must be luted; the pins or trannels are likewise luted, and when 
inserted into the holes a eement or composition ina fluid state is puured down 
the holes, and uniting with the composition at the joints of the squares a per- 
fect and indestructible mass is formed. Blocks and squares of slate arranged 
and cemented togetber as above described may be applied directly to the 
rafters of roofs, without using boards, and likewise to the joists and framing of 
flats or flours, By thesccond method a roof is constructed of rows of square 
slates cemented together, with each row lapping over that which is below it, 
and the junctions of the slates arranged so as to break joint. The rows of 
slate are united together by pins or trannels passing through the laps of the 
slatesinto holes in the boards of the roof, as before explained. By the third 
modification longitudinal slabs of slate are laid with square blocks attached 
thereto by pin or trannels and cement. ‘These slabs are affixed to the roofs 
by the pins or trannels which pass through the square blocks of slate and the 
slabs and enter the wood as above explained. 

The second claim relates to the construction of tanks and reservoirs for 
holding water, and pipes or channels for conveying the same, in the following 
manner. A number of square slabs of slate (cut to any required size) are 
connected together at their edges as before mentioned, and upon them are 
cemented other slabs of slate in such a manner as to break joint; four such 
combinations of slate being made form the sides of the reservoir or cistern, 
and a similar one is to furm the bottom. Around the bottom of the tank or 
cistern are grooves in which the sides are cemented. To the vertical edges of 
the sides upright grooved pieces of slate are affixed by trannels and cement, 
and the other sides of the tank are secured thereto in like manner. Leaden 
rivets are passed through the bottom at the outside of the grooves to prevent 
the lamina from splitting. Continuous lines of trough, the sides of which 
form an obtuse angle to each other, are constructed on the same principle as 
the tank. 

The third claim is for the construetion of pipes, tubes, or channels for con- 
ducting water from one place to another, in the followmg manner. Any svit- 
able number of blocks of slate are hollowed into a semi-cylindrical form, and 
two of them are first joined together by means of cement and pins or trannels 
which run through both hloeks, In the ends of the pipe thus formed a 
circular hollow is made and has an opening to the outside of the pipe, with 
vertical holes leading down to horizontal holes which are made to receive 
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half the length of an iron rod or wire. Another couple of blocks being simi- 
larly prepared and joined together as above mentioned are ready to be con- 
nected tothe former couple ; this is effected by inserting the iron rods or wires 
into corresponding holes, and by pushing one part until it up comes flush with 
the other, by which means the junction is effected; a fluid cement is than 
poured into the opening, and flowing round the circle the joint is made air 
tight aud impervious to the cscape of water. Into the pin holes melted lead 
is poured, which flowing into the holes firmly secures the pins in their place, 
and thus connects the pipes firmly together. 

The composition which the patentee prefers for uniting the sections of slate 
employed for all the above described purposes, consists of equal portions of 
carbonized coal tar and resin, and a ninth part of linseed oil melted and mixed 
together. 


LIGHTING MINES BY GAS, 


James Muraay, of the Garnkirk Coal Company, Cadder, Lanarkshire; 
Scotland, for ‘a new method of using and applying artificial gas made from 
coal, oil, or other substances, for lighting and ventilating caverns, pits or mines, 
or other pits where minerals or metals ave worked or extracted.—Granted April 


10; Enrolled Oct. 10, 1844. 


The patentee has two claims—firstly, for lighting ; and, secondly, for ven- 
tilating pits, mines, &e , where minerals or metals are worked, by means of 
artificial gas. The first claim the patentee proposes to accomplish as fol- 
lows:—The gas may be made above ground, from coal, oil, or, other sub- 
stances from which gas ean be produced, and conveyed through pipes 
into the mines and into the different workings; or it may be made be- 
low ground, and conveyed through pipes as aforesaid, along the workings 
at convenient distanees ; jets or burners may be used for burning the gas 
which may be uncovered should the state of the mines or workings admit of 
this being done with safety, otherwise the flame may be covered in the 
manner in which lamps or lights in mines have beretofore been covered, or 
in any other suitable manner. 

‘The second claim is for ventilating. The patentee states that the gas burn- 
ing as above stated, will also have the effcet, in whole or in part, of venti- 
lating the mincs, by gradually consuming fire-damp, foul air, or other 
noxious vapours. A current of air will also be created, by which the fire- 
damp, foul air, or other noxious vapours will be carried off, either in whole or 
in part, and replaced by a supply of pure air from the mouth of the mine, 
or from any other communication of the mine, with the pure atmosphere. 
By this mode of ventilating, the accumulation in large quantities of fire- 
damp, or other noxious vapours, will be either in whole or in part prevented, 
and the workers will be sccure, or at least more so than at present, irom the 
fatal or injurious effects of these noxious vapours, by instantaneous explo- 
sion or suffocation, or the fatal or injurious effects produced from inhaling 
such vapours. 


SURFACE FOR PAINTING. 


Erwan Gatroway, of Nelson-square, Blaekfriars-road, In the county of 
Surrey, for “ certain combinations of materials, to be used as a substitute for 
canvass and other surfaces cmploycd as grounds for painting ; some of which com- 
binations are applicable to other purposcs.—[Granted Feb. 14; enrolled Aug. 14, 
1844, reported in the London Journal.} 


This invention consists in the application of certain mixtures or compo- 
sitions to canvass or vther woven materials, to be used as grounds for paint- 
ing, and to the surfaces of walls, &e., as hereafier described. 

The mixtures consist of India-rubber, combined with earthy, woody, or 
fibrous matter, and any insoluble substance capable uf being reduced to 
fragments not coarser than sand or sawdust, and, in some instances, to a fine 
powder. The India-rubber is prepared by a well-known process (fully de- 
scribed in the specifications of other patents,) of grinding or eruslung, in a 
vessel heated by steam, su as to bring it to a plastic or rasty state; the pul- 
verized matters are then mixed with it, by a process resembling kneading or 
rolling, and the mass is reduced to a uniform thickness, by being passed 
between cast-iron rollers. 

The mixtures, prepared in this manner, are to be attached to some other 
body, by India-rubber cement or other adhesive material; that is to say 
if intended fo remain fixer, hke eartoons or other decorations of walls, they 
are to be cemenied to the walls, ceilings, flours, or other surfaces; but if 
they are to be moveable, like a painting, they are cemented to canvass, net- 
work, or other coarse fibrous fabric. For large paintings, the particles of 
pulverized matter may be of the coarser kind aboye mentioned ; Lut for small 
works, chalk, dried clay, or similar materials, capable of being reduced to 
fine powder, are employed. When ihe mixtures are used fur covering fluors, 
and are to have ornamental designs painted upon them, finely- powdered cork 
is mixed with the plastic India-rubber. In cases where they are employed 
out-of-doors, and exposed to moislure, mouldiness is prevented by the addi- 
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tion, to each hundred pounds of India-rubber, of half an ounce of corrosive 
sublimate, or other metallic salt which will resist vegetable decomposition. 

These mixtures are also intended 10 be used in ship- building instead of felt, 
between the copper and planking of the ship; being made in thin sheets, 
which are cemented in their places, and then coated on the ontside with ce- 
ment, and before this becomes dry, the copper is fixed on in the usual man- 
ner. They are also made into blocks or masses of suitable forms, and applied 
to the purpose of filling the spaces between the timbers or planking of ships ; 
being cemented to the wood, and to each other, so that the whole becomes 
impervious to water. For boat-building, the mixtures are formed into sheets, 
planks, or slabs, and used with or without timber courses. 

A substitute for floor-eluth is formed, by rolling the material intu large 
thin sheets, the sides of which are cut parallel, and Levilled off to thin edges; 
these edges are rubbed over with India-rubber cement. and united by causing 
them to overlap, and then pressing them carefully together; when the ce- 
ment is dry, the side that is not intended to be printed upon is coated with 
cement, and a piece of canvass, cloth, or other woven fabries applied thereto ; 
the substitute for fluor-cloth, thos made, is now ready to be printed on. 

For covering roofs, walls, or other surfaces, where it is required to exclude 
yain and moisture, the material is rolled into sheets, which are cemented to 
the surfaces to be covered, and to cach other. 

For paving or covering flvors or roadways, the sheets or slabs are ecmented 
to the “ subsurface,” and to each other. 

The patentec says, in conclusion,—“ l hereby declare that ] lay no claim 
to the invention of any of the mixtures herein referred to, nor to the method 
of preparing them; sech mixtures, aud the processes of preparation, being 
already well known. But what I claim, as my invention, is, their application 
to the purposes herein described, in the manner l have pointed out; mare 
particularly the cementing the said mixtures to some other body, and to each 
other, according to the respective purposes to which they are to be applied.” 


MR. DENTON’S “A” LEVEL. 


The annexed 
woodeut shows 
the instrument 
—its figure will 
explain the rea- 
son of its being 
called the “A 
Level ;”’ while 
the observer 
will compre- 
hend at a glanee 
its portability 
and the facility 


with whieh it 
may be used 
either on the 


surfare or in the 

trench. The bar B turning up on a hinge and falling into grooves cut 
in the legs A, these legs may be closed, as a pair of eompasses fold ; 
and the whole may be used as a rod for measurement. The legs A 
are sufficiently narrow to stand in the narrowest trench; while the 
false feet F afford the means of stationing the instrument on the 
surface. 

The objeet of the instrument is to assist foremen and workmen in 
testing and preserving an uniform fall in all works requiring such regu- 
larity. A spirit level, if understood by workmen, is a thing easily 
put ont of order, and js at all times liable ta be broken; its use, there- 
tore, is dreaded by workmen, as a process involving too muel time, 
rare, and precision, for their fingers to perform. 

In draining and sewering, if the first object of the operator is to 
direet his drains according to the best fall of the ground, the next 
point of importance is that the floor of the trench, and the course of 
the tiles, soles, or bricks should be even and regular from the top to 
the bottom of the drain. Any hollow in the drain intercepts the sedi- 
mentary matter which the tlow of the drain water would otherwise 
catry out with it; the sectivual area of the water-way is thereby les- 
sened, and the sediment, gradually accumutating, after a time causes a 
stoppage, the drain bursts, and the work has to be re-done. 

The level placed in the trench, as it is dug preparatory to laying in 
the tiles, indicates by the plumb-line any irregularity bad work may 
occasion. Such use of the instrument is merely analogous to the mode 
by which the carpenter applies his square and plummet. It is my 
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wish to prove that the extended principle upon which the A level is 
based is so sound, that if accurately constructed, the instrument can- 
not work otherwise than with perfect efficiency, in determining the 
average fall of surface between any two spots within sight of each other. 

It shonid be observed, that the legs of the instrument being equal 
in length, form, with the base upon which they are placed, an isosceles 
triangle, aud that, when that base is perfectly level the plumb-bob 
pendent from the apex must necessarily divide the triangle direetly in 
half. This admitted, it is equally elear that by means of a bar con- 
necting the two legs at any given distance, and exhibiting on its face 
the centre or half ot the angle at the apex, any person is competent, 
guided by the plumb-line, to raise or depress one leg until it stands 
on a level with the other: the plumb-line will then hit the eentre. 

Now, as the plummet will always hang vertically, by reason of its 
weight, any rise or depression of either leg is immediately indicated 
on the connecting bar by the equivalent deviation of the plumb-line 
from the centre. 

The angle A 
B C is equal to 
the angle DEF, 
i. e the angle 
made by the 
hypothenuse or 
surface with the 
horizontal line, 
is equal to the 
angle of the line 
dividing the tri- 
angle in half, 
with the vertical 
line. 

Thus, the difference of height between D and E may be caleulated 
by multiplying the natural sine of the angle D E F (read off on the 
bar as ABC, ¿f the index represents degrees), by the length of the 
ground spanned between E and D, In the A Level, this is already 
done; and instead of degrees and mintes, inches and quarters are 
divided on the bar, so that the operator may at onee read from it the 
difference of height between the two spots upon which the instrament 
stands, and vee versde If it is required to sink one leg an inch below 
the other, the ground is lowered until the plumb-line strikes the I-inch 
division of the index on the bar. 

lt will be seen, that at a certain distanee from the apes, on each leg 
a tine of sight is shown. On the one leg there is a sliding sight-hole 
answering to a fixed index, agreeing with that on the bar B; on the 
other leg, there are eross hairs fixed, the centre of which are exactly 
the same distance from the apex as the nonius of the index on the op- 
posite leg. ‘The line of sight therefore from these two points is ever 
parallel with the base of the instrument. 

To arrive at the average fall of surface from the top to the bottom 
of a field, the instrument must be placed on a level by means of the 
plumb-line. The operator must then send forward his assistant-work- 
man to the spot D, at which he intends to end his drain, with a stiek 
marked by a paper fixed in it at a height C above the ground, agree- 
ing with the 
height of the 
cross hairs B, 
above the base 
of the instru- 
went. He then 
slides up or 
down the sight- 
hole until he fixes the cross hairs upon the paper in the stick. 

This line of sight, C BG, is parallel with the general line of surface, 
E D (regardless of its sinuosities), and therefore forms, with horizontal 
line of sight A B A, an angle C B A, equal to the angle D E F, formed 
by the datum horizontal and the surface. 

Now, as the opposite angles of lines erossing each other are equal, 
the angle ABC is equal to the angle CB A; and we have shown 
that the angle C B A is equal to the angle D EF; therefore AB Cis 
equal to DE F, and consequently you are enubled to read from the 
index at C, tbe angle converted into inches and quarters, which is com- 
mon to the whole distance from E to D. The beight thus read off is 
transferred to the bar B, and retained by the shifting limb G (see the 
woodcnt), to the edge of which the plummet is afterwards worked. 
This limb is used only to save memory, and assist the man who cannot 
read. 

From the explanation given, I hope I bave shown that, without any 
measurement of distance whatever, the average fall of surface is ar 
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rived at without any chance of error, if the span of the instrument is 
always the same and the indices ate accurately made (agreeing with 
that space) in the first instance. 
J. BAiLEY DENTON. 
9, Gray’s Inn Square. 


MEMOIR OF THE LATE PETER NICHOLSON, ARCHITECT, 
Born Juny 20, 1765. Diep June 18, 1844. 


Peter Nicholson was born in the parish of Prestonkirk, io the 
county of East Lothian, being the son of astanemason. At the age 
of nine, young Nicholson was sent to school, where he remained three 
years under a master of the name of Richardson, brother to George 
Richardson, an architect, who published a work in English and 
French in 1787, on the Five Orders of Architecture. John Brown, 
the celebrated agriculturist, and Jobn Rennie, the great engineer, 
were born within half a mile of the same locality, and attended Pres- 
tonkirk school; the former having just left, and the latter being on 
the pvint of doing fso, when Nicholson entered the school At the 
age of twelve he assisted his father, but took a disrelish for the 
busioess, and was bound for four years to a cabinet-maker at Linton, 
after which he went to Edinburgh, and worked for a short time as a 
cabinet-maker. He then left for London, being in bis twenty-fourth 
year, working at his business, and teaching with success at an evening 
school in Berwick-street, Soho, which ultimately raised him above the 
necessity of following his trade as a journeyman, and afforded him 
leisure for his inventive faculties, which he employed in engraving 
with his own hand the plates for his first publication, “The Carpen- 
ter’s New Guide,” 1792, which contains an original method for the 
construction of groins and niches of complex forms, where curves of 
double curvature exist. This publication was followed by the “ Stu- 
dent’s Instructor,’ * The Joiner’s Assistant,” and ‘ The principles of 
Architecture,” in 1797. 

Mr. Nicholson returned to Scotland in 1800, and stayed a few 
months at his native village, and thence went to Glasgow, where he 
practised as an arehitect until 1808. Among his works at Glasgow 
are a Wooden Bridge over the Clyde—Carlton Place—Additions to 
the College Buildings—and the Town of Ardrossan in Ayrshire, de- 
signed for the Earl of Eglinton. He next removed to Carlisle, where, 
through the recommendation of the celebrated Mr. Telford, he ob- 
tained the situation of architect to the county of Cumberland, and 
superintended the building of the New Court Houses. In 1810 he re- 
turned to London, where he again commenced the labours of author- 
ship, and produced “ The Architectural Dictionary,” ‘“ Mechanical 
Exercises,” and “ The Builder and Workman’s New Director,” all 
relating to the art of building; also, * The Method of Increments,” 
Essays on the Combinatorial Analysis, “ Essay on Iovolution and 
Evolution,” “ Analytical and Arithmetical Essays,” and " The Rudi- 
ments of Algebra,” pertaining to the science of analysis. For the 
“ Essay on Involution,’ he was honoured with the thanks of the 
Academie des Sciences at Paris. During his stay at Carlisle he ob- 
tained rewards from the Society of Arts for an improvement in Hand- 
railing, and for the invention of an instrument named “ the Centro- 
linear,” and for its further improvement, the first in April, 1814, the 
Gold Isis Medal; the second in May, 1814, the sum of 20/.; and the 
third in 1815, the Silver Medal. 

Mr. Nicholson visited France in 1826, and on his return had ac- 
quired a sufficient knowledge of the language to enable him to trans- 
late mathematical works. In 1827 he published a work called “ The 
School of Architecture and Engineering,” which was Intended to be 
completed in twelve numbers, at 1s. 6d. each, but only five appeared, 
in consequence of the failure of the publishers. This is the only work 
commenced by him and left incomplete, and which was a great loss 
both to the author and the public: it contained an original method of 
describing an ellipse of great beauty and of easy simplicity, as re- 

ards the manner. 

Mr. Nicholson, on account of his loss and the vexation arising out 
of this failure, left London in 1829, and went to live at Morpeth in 
Northumberland, where he had acquired a small property left him by 
a relative; here he remained until 1832, when he left for Newcastle- 
on-Tyne. During bis stay at Morpeth, he produced a work on Dial- 
ing, Which contains a new method of drawing a meridian line, and on 
the application of the formule derived from the trehcdral to the 
angle of pyramids, the regular solids and roofs. This investigation 
led him to dispute a rule laid down by Dr. Lardner in book 2nd. of 
his “ Elements of Euclid,’ viz. “ that a solid figure will have as many 
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edges as it has distinct pairs of faces,” which Mr. Nicholson says is 
not true, and is only carrect in the tetrahedron, but that a solid will 
have as many edges as it has distinct palrs of sides bounding its 
faces, and that the formula of Dr. Lardner is only adapted to find the 
number of combinations taken two and two of any given number of 
things. The application of trigonometry to find the length of the hip 
and common rafters from the angle of inclination of the caves, is full 

carried out in this work, and it is illustrated with useful tables of the 
lengths of the rafters requisite, by a variation of the angle of inclina- 
tion of between 20° to 30° progressively for each intermediate degree. 

When at Morpeth, his wife Jane, died Aug. 10, 1532, aged 48 
years, and to whom he erected a neat memorial in the ground of the 
High Church. 

On arriving at Newcastle he settled in Carliol-street, and opened a 
school in the Arcade, which he continued for three or four vears, and 
at the same time laboured as an author. Tu 1835 he was elected Pre- 
sident of a Society in connection with the Newcastle Mechanics’ In- 
stitution, for the promotion of the Fine Arts, Architecture, and Civil 
Engineering; and on the establishment in October, 1836, of the North 
of England Society for the promotion of the Fine Arts, as a distinct 
society, under the sanction of the Philosophicat Society of Newcastle, 
he was appointed its teacher. Almost immediately after his arrival 
at Newcastle, he was clected the first honorary member of the Me- 
chanics’ Institute, and a very fine bust of him was modelled by Robert 
Saddler Scott of Newcastle, and presented to the institution. The 
Literary and Philosophical Society also complimented him by electing 
him an honorary member. His pecuniary circumstances were to a 
certain extent improved by the liberality of the inhabitants of New- 
castle. A public meeting was held Jan. 31, 1834, to enter into a ge- 
neral subscription to present him with an annuity, the eminent coal 
viewer, John Buddle, being in the chair. Thos. Sopwith, the geo- 
logist, was appointed secretary, and Rev. R. Green, treasurer. Some- 
wliere about 3207. was collected, which was given to Mr. Nicholson, 
being insufficient for the intended purpose. Another attempt for 
his relief was made by a petition to the King to grant him a sum from 
the privy purse. 

Mr. Nicholson left Newcastle Oct. 10, 1841, for Carlisle, after a re- 
sidence of nine years, during which period he had produced “A 
Treatise on Projection and [sometrical Drawing,” which contains a 
portrait of Mr. Nicholson, drawn from life, by Edward Train, the 
original picture being in pen and ink, and in the possession of Mr. 
John Glynn of Neweastle; also “The Guide to Railway Masonry, 
being a Trea.ise on the Oblique Arch,” which appeared Jan. 1, 1839, 
and was the last of his works. Among his general contributions may 
be noticed those to Dr. Brewster’s “ Edinburgh Encyclopædia,” also 
to * Rees’ Encyclopedia,” and to the publications of the Society for 
the Diffusion of Useful Knowledge. He contributed also several 
plates and illustrations to the work of his friend Mr. Sopwith, on the 
application of Isometrical drawing to Geology and Mining, especially 
those introduced for the use of mathematical students, and which is 
fully acknowledged in the preface. 

After leaving Newcastle, Mr. Nicholson did not long survive but 
died at Carlisle, June 18, 1844, and was buried on the 25th in Christ’s 
Church, Carlisle. 

For nearly two years before his death he was very feeble, had diffi- 
culty in breathiog, and was unable to write, although he retained his 
sight and hearing, and his perceptive faculties remained strong to the 
last. He was supported in his latter days by the liberality of Thomas 
Jamieson, Esq., of Newton, Northumberland, who was connected with 
him by marriage, Mr. Nicholson himself having married into the same 
family. Mr. Nicholson was twice married. By his first wife he had 
one son, Michael Angelo, who died in 1542, leaving a numerous family ; 
he published in 1826 “The Carpenter and Joiner’s Companion,” illnse 
trated with a portrait of his father, painted by Derby. By his second 
marriage Mr. Nicholson had a daughter, Jessie, who married Mr. 
Bowen, of Bridgewater, and has a family ; also a son, named Jamieson 
T. Nicholson, who, through the kindness of Mr. Errington, is em- 
ployed on the Lancaster and Carlisle Railway. To Mr. Jamieson 
Nicholson the writer of this memoir applicd for information relative 
to the life of his father, but he stated that he had very few manuscript 
papers, and possessed no further information than was to be obtained 
in the Introduction and Prefaces to his different works. Before Mr. 
Nicholson left Newcastle the writer of this applied to him for a list of 
his works and obtained the titles of eighteen in his own handwriting, 
but he was unable to complete it. The writer has, bowever, endea- 
youred to supply the omissions in the list which is appended to this 
memoir, “The Builder and Workman’s New Director” is prefaced 
by a memoir supposed to be written by his son-in-law, and it is also 
illustrated by a portrait by Heaphy, engraved by Armstrong. The 
“ Mechanics’ Magazine” vol. 4, 1825, is illustrated with an engraving 
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from a portrait in the possession of Mr. Nicholson, but the artist ts 
not named; Mr. Nicholson was at the period it was taken in the full 
vigour of mauhood, and the contrast between it and the portrait by 
Train, prefixed to the “Treatise on Projection,” is very great indeed. 
The “ Mechanics’ Magazine” of that date also republished the memoir 
from the “ Builder and Workman's Director,” which is the only one 
pablished respecting the life of Mr. Nicholson, and does not extend 
beyond 1825; it concludes with this tribute to the worth of Mr. N.— 
“Tbe whole of his active and scientific labours has been directed 
towards applying science to useful purposes.” At the meeting in 
Newcastle, before alladed to, Mr. Buddle said ‘Mr. Nicholson has 
devoted his life to those branches of science which are of the greatest 
practical use to society, and he has bestowed the fruits of his labour 
Ireely on the public, without having 1eceived anything like an adequate 
reward.” At the same meeting other speakers alluded to Mr. Nichol- 
son’s character through life as being excellent and unexceptionable, and 
to the service which each had obtained in his own professional ad- 
vancement from the works of that excellent author. The above 
notices entitle Mr. Nicholson to the character of a practical man, a 
scientific man, and a good man, qualities not uniformly to be found in 
individuals in general. But to return to the former memoir, which 
contains several anecdotes. One of these is related of the precocious 
talent and industry ef Nicholson in his youth, and the difficulties 
which he had, on account of poverty, in obtaining proper books con- 
sonant with his own pursuits. Even before he went to school he 
sbowed a turn for drawing and modelling machines from the mills in 
his neighbourhood. On the north bank of a small river near his 
father’s house was a small mill for dressing barley, and on the same 
river were saw, flour, and snuff mills. Young Nicholson was trying a 
model of a saw mill worked by wind in a lane near his house, the tate 
Earl of Haddington passing at the time was nearly thrown from his 
horse, and pursued Nicholson; on finding out the cause of the fright 
the Earl gave Nicholson half a crown and took him to the hall. 
Whilst at school, Nicholson borrowed from an elder boy a copy of 
Commadine’s Euclid, translated by Cann; the upper plate of diagrams 
of the 18th proposition of the 3rd book was wanting, he however con- 
structed one from the demonstrations. Whilst in Edinburgh he 
went to Mr. Bell, a noted bookseller, and obtained Emerson’s Flnxions 
on credit, which he paid for by instalments, and which is stated in the 
former memoir as an excess of liberality on the part of the bookseller 
to the pressing necessities of poor Nicholson. It also states that 
“ Emerson’s Fluxions,’ which is one of the most difficult works in that 
branch of analytical science, was soon followed up by other books, 
among which were “M?Larrin’s Algebra,” Ward's Introduction to 
Mathematics,” and “ Salinon’s London Art of Building.” 
Mr. Nicholson was the first author to write on hinges for doors, and 
to pablish plans of roofs as executed, which he did in his “ Joiner’s 
Assistant,” aud was also the first who discovered that Grecian mould- 
ings were the sections of a cone, and was the inventor of the applica- 
tion of orthographical projection to solids in general, which appeared 
in “ Rees’ Cyclopedia” anu was previously unknown to English or 
continental writers, and also published in his * Carpenter's Guide” the 
plan of finding points in the periphery of an ellipse by the intersec- 
tion of lines, and which plan was used in describing the arches of 
London Bridge. The generalization and discovery of orthograpbical 
projection I think the greatest work in the fife of Nicholson; in the 
“school of Architecture” be says, he first attempted it in the year 
1791, and that it was published in vol. 2 of “The Principles of Archi- 
tecture,” which also contained new general methods for drawing 
Gothic arches and the profiles of Grecian mouldings, and modes of 
deseribing the spirals of volutes to any number of revolutions, hitherto 
limited to three, as also to the projection of a parallclopipedon and a 
leaf of a capital of a column, and lastly, the entire doctrine of shadows 
geometrically delineated. He also observes, in the “School of Archi- 
tecture,” in reference to Projection, as published in the “ Principles 
of Architecture” and in “ Rees’ Cyclopedia,” that “ This method will 
remain exclusively my own discovery until it can be shown to have 
existed prior to publication of, 1513.” He also defines the subject, 
by saying it is the “orthographical projection of figures by means of 
traces or intersections of the several planes of the object, with the 
plane of projection, the dimensions and position of the traces to one 
another, and the position of one of them to the plane of projection 
being known.”? The adaptation of this science to really nseful pur- 
poses is beautifnlly exemplified in the case of handrails for staircases, 
which are enabled to be manufactured with the least quantity of ma- 
terial by finding the section of a cylinder from three given points, 
whether these points are within or without the surface of the cylinder. 
In the “School of Architecture,” in reference to the remarks of the 
editor of “ Practical Carpentry, Joinery, and Cabinet-making, published 
by T, Kelley, stating that Nicholson derived his knowledge from 
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foreign works, Mr. N. says, “1 will defy this editor, or any other per- 
son, to prove that ever I derived any ioformation from foreign works ;” 
the remarks of the editor that called forth this declaration were “ But 
there does not appear to have been much, if any, assistance derived 
from those foreign works by any writer prior to Nicholson ;” the works 
alluded to were “Coupé des Pierres et des Bois,” 1739, and “ Géo- 
metrie Descriptive,” by Gaspard Monge, 1795; and further, as a com- 
parison with Mouge and himself, as regards their two works, “they 
are as differently conceived as can be, each having its peculiar advan- 
tages and peculiar claim to originality in the problems and examples, 
which are by no means common to both; and further, in reference to 
another work in French, ia a smalt 12mo. volume, on the “ Projection 
of Shadows,’ Mr. N. observes that he has forgotten the name of the 
author, and that most of his examples on the projection of shadows 
were before the public ere it fell into his hands. The editor of the 
work on carpentry previously mentioned, however, gives the credit to 
Mr. N. as being the introducer of the true principles of carpentry, and 
of making valuable additions and corrections to the labours of those 
who had preceded him. His words are—“ The establishment of the 
principles of joinery in this country on the basis of geometrical 
science was, however, reserved for Nicholson.’ Inthe “Civil Engi- 
neer and Architects Journal” for 1840, is a letter from Mr. Nicholson 
in reply to Mr. George Buck, on the oblique arch, where he says had 
not Mr. Buck been acquainted with his work on stone cntting, in all 
probability Mr. Buck’s essay would not have had an existence. The 
letter is dated Newcastle, May 23, [840, and is written under great 
excitement, and shows that Mr. N. was becoming enfeebled; I rather 
suspect it had to be written by a friend, as Nicholson was unable to do 
so. Mr. Buck wrote a letter in reply in the same Journal, and he also 
called io the aid of his assistant, Mr. W. H. Barlow, the son of the 
professor. 

In conclusion, I must say that I think the testimony of Mr. Nichol- 
son, C. E„ Mr. Welch, C.E., Mr. Hogg, mason, and Mr. Ridley, mason, 
is sufficient to show that Mr. Nicholson was practically, as well as 
theoretically, conversant with the oblique arch. Mr, Fox, who wrote 
on the oblique arch, also commenced a paper war with Mr. Nicholson, 
who had for his defender Mr. Henry Welch, for which correspondence 
see the “Philosophical Magazine,” March 1537. There is only an- 
other author on the oblique arch, Mr. Hart, who wrote in 1837, and 
his name is introduced for the information of those who have attended 
to this subject in particnlar, 

The “ Companion to the British Almanac,” for 1839, in an article 
on the progress of the problem of Evolution, notices the claim of Mr. 
Nicholson to the discovery of the method now in use * of obtaining 
the rational roots, and approximating to the irrational roots of an 
equation of any order whatsoever;” and the writer affirms, that Mr. 
Nicholson is under an erroneous impression as to his being the first 
publisher of Mr. Horner’s simplification, and that Mr. Holdred coms 
municated bis method to Mr. Nicholson, who stated, that he had sug- 
gested some improvements, which Mr. Holdred declined to publish, 
unless he were allowed to pass them as his own. The author of the 
paper in the “ British Almanac,” in a foot note, states :—“ We do not 
know that this statemeut was ever answered;” and further, in another 
foot nate, in reference to Mr. Nicholson’s remarks ou Mr. Horner’s 
paper in his Essay on Evolution and Involution, viz.—" I perceive, 
however, that tbe paper contained the substance of what I bad pre- 
viously written and published.” The second foot note in reference to 
the above statement of Mr. Nicholson asks—Where ? where? where? 
and, in corroboration, says—we have searched the Combinatorial 
Essays without finding anything which more resembles Mr. Hornet’s 
process than would any other in which such a succession of processes 
occurs; and then giving anexample, observes :—" Here we should be 
obliged to leave this claim, were it not for a more precise repetition of 
the statement, which occurs in ‘ A Practical System of Algebra,’ by 
Peter Nicholson and J. Rowbotham, p. 196, with reference to Mr. 
Horner’s rule, vize t The very same process was published in Mr. 
Nicholson’s ‘ Increments’ in the year 1817, and was derived from the 
doctrine of combinations ; also p. [26 “ contains an tinproyement upon 
the former, and is the same as that now used. The anthor did not 
then think of applying these rules to the finding the root of equations, 
though they were far superior to the method discovered three years 
afterwards by Messrs. Holdred and Horner in point of brevity, facility 
and perspicuity.’’ 

The author of the article in the “ British Almanac,” in another 
foot note, says:—“ We have not explained the details of Mr. Nichol- 
son’s process; for it either is not the ‘ very same,’ as that now used,’ 
—and in the body of the article in reference to the brevity of the 
method of Mr. Nicholson, observes: —“ If, then, the writing down of 
two or three figures be avoided by a process which will involve a 
moment’s thought; it may very easily happen that there is nothing 
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gained by the omission,” and further as to priority of discovery, “ Mr. 
Nicholson had the means in his hand, but did not chen think of ap- 
plyiog them. Did he do so afterwards? His own words previonsly 
quoted, show that the “ non-figurate method” was first revealed to 
him by Mr. Horner’s paper,” and finally dismisses the claim of Mr. 
Nicholson as anintelligible, and nothing more than a total mistake.” 
But before the paper is concluded, and in reference not to priority of 
discovery, but to Mr. Nicholson’s statement of the introduction of an 
improvement, as stated al p. 126 of his “ Increments,” the writer of 
the paper inthe “British Almanac states,” Mr. Nicholson has ob- 
tained what he stated to have been his object, viz. “the placing of 
corresponding processes in the same horizontal line; but further ob- 
serves, “ by sacrificing a mueh more important element of arithme- 
tical aceuracy. Numbers which are to be added together should 
always be written under one another; whereas in Mr. Nicholson’s 
form, Ihis is very frequently not the case. We think that the brevity 
of his method can profit no one but a very expert arithmeltician in- 
deed ; that its facility is considerably below that of the form given by 
Mr. Horner; and that in point of perspicuity it is hardly as good. 
The introduction of the ciphers is a decided improvement ;” and, 
further, in reference to parties claiming the merit of new discoveries 
regrets that they do not make themselves better acquainted with the 
previous history of the scienee to the improvement of which they lay 
claim, and says in reference to Mr. Horner, that had he done so, “ it 
is more than probable that his honours would not have been claimed 
by others.” The writer claims, therefore, the discovery in question 
for Mr. Horner. This subject of priority of discovery between Mr. 
Nicholson and Mr. Horner, is noticed in “ The Monthly Review,” vol. 
93, 1820, “afler explaining Mr. Horner’s method of solving equa- 
tions, we observed that Mr. Nicholson had also succeeded in attaining 
a method of approximation, which though in some degree less general, 
was still fundamentally the same;” and “that these two gentlemen by 
following writers altogether different, have arrived very nearly al the 
same time, at the same point of destination; and it is remarkable that 
it should be one which has been sought in vain for by all the most emi- 
nent algebraists of the last two centuries,” and further, “that Mr. 
Nicholson did not claim the exclusive merit of the discovery, but only 
an improvement on the method communicated to him by Mr. Theo- 
philus Holdred or Holdroid, and that they afterwards disagreed, which 
was the means of leaving Mr. Holdred far behind Mr. Horner in his 
claim to the diseovery; but that from the works of Mr. Nicholson it 
is clear that Mr. Holdred was in possession of the method long before 
Mr. Horner; and that certainly Mr. Nieholson published his account 
of Mr. Holdred’s method of approximation before Mr. Horner’s paper 
appeared, although the paper was read before Mr. Nicholson’s book had 
issued from the press. It also appears that Mr. Holdred was in pos- 
session of his approximation ten years before his acquaintance with 
Mr. Nicholson, and, until then, was unaware of the great task which 
he had aecomplisked.” 

Mr. Nicholson gave me a rule in 1835, which I think has never been 
published, for “ A New Method of Extracting the Cube Root;’ it is 
given in the Appendix. 

When the writer of this memoir first made the acquaintance of Mr. 
Nicholson, his wife was then alive, and he lived in the back part of 
what had been the old prison of Morpeth, and whieh had been con- 
verted into dwellings under his superintendence, and there is an 
arched passage which is the covering of a frustrum of a cone, so 
that even in this humble dwelling he has left evidence of his handy- 
work. The writer was then very yuung, and bad been just bound 
apprentice to a carpenter, and was favoured by a loan from Mr. 
Nicholson of his work on “ Perspective,” and Turnbull’s “ Treatise 
on the Strength of Cast Iron.” When Mr. Nicholson came to New- 
castle, the writer became one of his pupils, and continued so as long 
as he kept his school in the Arcade. On going to London in search 
of employment, Mr. Nicholson furnished him with recommendations, 
and during his stay in London he received many kind letters from 
him. After returning to the North, which was a year before Mr. 
Nicholson left Newcastle, he had opportunities of returning the kind- 
ness of his venerable preceptor, and when Mr. Nicholson resided in 
Carlisle visited him a few months before he died, viz., on Feb. 18, 
1844, when he found him bedridden by infirmity, with difficulty being 
able to breathe, and scarcely able to articulate, yet he knew the coun- 
tenance and pronounced the name. At that time he was seldom out 
of bed and unable to write, and had no subsistence but from the libe- 
rality of his relative, Thos. Jamieson, Esq. Being at a distanee from 
his relatives, they were precluded from attending him in his last 
moments, which were passed amidst strangers, who, however, gave 
him every attention. As to the want of pecuniary success of Mr. 
Nicholson’s works, at the meeting held in Neweastle to get up a sub- 
scription, it was stated, he made engagements with designing men 
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which tended much to his disadvantage, and that the profits were ap- 
propriated by the publishers, and that some of his works were ofa de- 
scription that did not sell readily; yel among this deseription of works 
the sate of them had exceeded the sale of all others, and became 
as if were, atest of the repute in which his talents were held. I 
have heard that forty thousand pounds were realized by the sale of his 
“ Architectural Dictionary,” and that he was engaged on account of it 
in Chancery for 31 years, and finally obtained a judgment in his be- 
half, which was, however, of no money advantage. This is his 
greatest work. 
Onn: 
Neweasile-on-Tyne. 
APPENDIX, 


List or Mr. Nicno.son’s Works. 

1, The Carpenter’s Guide, 1792, 1 vol. quarto. The Carpenter’s New 
Guide, 7th edition, 1792, 84 plates, quarto, 21s. hound. 

2. The Carpenter and Joiner’s Assistant, 1 vol. quarto, 79 plates, 21s. 
boards, 4th edition, 1793. 

3. The Principles of Architecture, 3 vols. 8vo., 1794 to 1797 and 1809. 

4, The Student's Instructor, 8vo., 1 vol., 41 plates, 10s. 6d. 5th edition, 
1823; Taylor, London, pp. 39. 

5. Mechanical Exercises, 8vo,, 1 vol, 18s., 1812, 
London. 

6. The Architectural Dictionary, 2 vols. large quarto, 1812 to 1819, Sept. 
Ist, 52. 5s. 

7. The Workman aud Builder’s Director, 1 vol. quarto. 

8. Method of Increments, 1 vol. 8vo., 1817. 

9, Essays on the Combinatorial Analysis, 1818; Longman & Co., pp. 200. 

10. The Rudiments of Algebra, 1 vol. 12mo., July, 1819; 2nd 1824; 3rd 
1837; 4th, 1839. 

ll. Essay on Involution and Evolution, 8vo., May, 1820; London, Davis 
and Dixon, pp. 92. 

12. Treatise on Handrailing, 39 plates, 18s. 1820. 

13. The Practical Builder, 1 vol. quarto. 

14. The Carpenter and Joiner’s Companion, 1 vol. 8vo. 

15. A Treatise on the Rudiments of Perspective, l vol. 8y0., 38 plates, 
14s. boards; J. Taylor, ligh lolhorn. 

16. The School of Architecture and Engineering, 1827, 5 Nos.; J. and C. 
Adlard, London, at 1s. Gd. each. 

17. Treatise on Stone Cutting, 1 vol. 8vo., 1828. 

18. Treatise oo Dialling, 1 vol. 8vo., 9 plates, 4s., 1833 ; Blackwell and 
Co., Newcastle, pp. 58. 

19. Treatise on Projection, 62 plates, 1 vol. 8vo., 16s., 1837; T. and J. 
Hodgson, Newcastle, pp. 136, 44 plates by Collard, engraver. 

20. A Practical Treatise on the Oblique Areh, 1 vol. 8vo., 1839; Patten- 
soo and Ross, Newcastle, pp. 50, 39 plates. 

21. The Mechanics’ Companion. 

22. Conrse of Mathematies, published at the expense of Sir Richard 
Phillips, 1825. 

23. The Builder and Workman’s New Director, 1827; Lewis, Poultry, 
edition 1836. 

24. The New Carpenter’s Guide; Jones and Co., 1835. 

25. Popular Course of Mathematics, 1822. 

26. Mechanies’ Companion, 8vo., 40 plates, 1824; Bartlett and Minton. 

27. Analytical and Arithmetical Essay, 1820. 


ADDRESS To THE Kina, 1835. 


To the King's Most Excellent Majesty's, 


We, the undersigned, your Majesty’s loyal and dutiful subjects, being Fel- 
lows of the Royal Society, Civil Enginecrs, Architects, Builders, Mechanics 
and others, interested in the arts and sciences, beg leave to approach your 
Royal person with every expression of our attachment and respect. Em- 
boldened hy former instances of your Majesty’s royal munificence in reward- 
ing persons wbo have conferred benefits upon their conntry by their valuable 
literary productions and discoveries iu science, and their inventions in the 
nseful arts, we would humbly beg leave to recommend ta your Majesty’s no- 
tice an individual who in every of these respects has deserved the gratitude 
of his fellaw-subjects, and we trust the approbation of your Majesty. The 
works of Peter Nicholson, while they have contributed to the advancement 
of knowledge, have tended to raise the English mechanic to that pre-emi- 
nence he has attained over the other artificers of Europe, and while they 
bave been honoured with the prondest marks of distinction by the various 
learned sncieties of this kingdom, have yet failed to produce to their author 
those benefits which are necessary for his existencc, and it must ever be a 
sanrce of regret that an individual who, having devoted his best energies to 
the advancement of science, should he left, at the close of a long and labo- 
rious life, and in his 73rd year, to struggle in penury and want. Presuming 
that an individual who has conferred a national benefit might be entitled to 
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national gratitude, we most humbly beg leave to point out Peter Nicholson 
as an abject for the exercise of your Majesty’s royal favour, and remain your 
Majesty’s devoted subjects and obedient humble servants. 


A new method of extracting the Cube Root, by Peter Nicholson. 

Rove, Part 1.—Divide the resalvend by the triat divisor, and the first 
figure of the quotient is expected to be the next figure of the root. 

Wanting below on the right hand side of cach of the three numhers under 
the line, annex one cypher to the first, two to the second, and three to the 
third. Triple the root found, and annex the new figure on the right. 

Multiply the sum by the new fignre and add the product to the trial divi- 
sor. 

Multiply this last sum hy the new figure and subtract the product from 
ihe resolvend ; if tess, but if not the work must be repeated. 

Rue, Part 2,—Add the new figure of the root to tle number formed by 
the triple root and the annexed new figure. 

Maltiply the sum by the new figure and add the product to the complete 
divisor, and the sua is the new trial divisor. 


Example. 

: P re 2:2894 
40 1200 trial divisor 4000 resolvend 

62 1324 complete divisor 5648 subtrahend 

640 145200 1353000 

668 150544 1204352 

6760 15595200 147648000 

6849 15656841 140911569 

68580 1671856300 6736431000 

68674 1572130996 6288523984 

E= 447907016 


Proof. The Root is 22894. 
(2:2894) = 11-999552092984 
à 447907016 
12:000000000000 


ON THE PROPOSAL FOR ESTABLISHING A ROYAL 
NATIONAL EXPOSITION. 
No. I. 


Sır, —Having thrown ont the hint, to Timon, that such an institution, 
especially if accompanied by a really working and workable board of 
trade, would do more to encourage rising talent, more to ensure the 
adoption of perfect works of art, commerce, and manufactures than all 
the institutions and effurts of the last century, t am necessarily mueh 
gratified to see the spirited mauner in which you have adopted my 
views. 

Au English institution of this kind must be fiee and and unbiassed ; 
patronized as much as yon please; but left to practical men alone 
for direction and control; and, held annually not triennially. 

lf once you admit the fetters of Lorducracy, the trammels of royal 
Societyism, and the tinsel glare of Diplomacraft, which covers, in 
ninety-nine cases out of a hundred, shallow brains, impudence and 
trick, yon will crush, in its bud, the spirit and the worth which thou- 
sands yet unborn ought to see only to admire, and join only for 
personal profit, protection, and fame. 

As it is, the practical applications of science have neither hope, 
shield, nor home; their arduous suggestors are beggars, as a conse- 
quence, living only to deplore lost time, foolish outlay, and blighted 
hope; at least, so thought and felt such men as Captains Bosquett and 
Tuckey, Harrison, Parkinson, John Murray, Skeane, Trengronse, 
Horner, and a phalanx of worthy men. 

In my memory I have numbered among my friends Henry Bell, poor 
Dodd, the suicide, to whom Rennie owed more than half his fame, 
Albert Winsor, Archibald Earl of Dundonald, William Nicholson, 
Frederick Accum, when starving in a garret in Islington, Sir Anthony 
Carlisle, Captain Christopher Wilson, and a host of men who, like 
Fourdrinicr, must either starve in disguise or be ruined in public by 
the lax, disgusting state of our contemptible protective laws, or the 
still more contemptible common-place stultification of public office 
routine, in which my Lord Cheeseparing, green from the mint, where 
he knew nothing, is at liberty to condemn, through the medium of 
some clerk, ina tew vague and every day phrases, the whole results 
of an infinitely superior man's life—aye, perhaps, at the Post Office 
or Admiralty, the affairs of which he learned yesterday evening by 
signing bis name! 
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This is no vituperation, no democratic asperity of mine; but, the 
essence of the Royal reply to an exasperated Lord who vowed venge- 
ance against Hans Holbein :—“ Touch him not unto his injury: re- 
member, that oud of seven ploughmen I can make seven Lords; but £ 
cannot, out of seven Lords, make one Holbein.” 

E have a ease now before me, where an individual, after ten years’ 
scorn and gibes and contumely, succeeded in sending a “Ship’s Life 
Boat” ? to sea ten years ago, making twenty. ‘Three years ago, when 
the Thames steamer was wrecked off the Scilly Isles, he addressed 
the then Lord Mayor, Mr. Alderman Thomas Johnson, with the hope 
of arousing mercantile spirit—a report of his address went the round 
of the papers, and nearly three years afterwards the Shipwreck Com- 
mittee (then unborn) copied all his long told tale, all his positions and 
then recommended them for adoption with another man’s boat and, (ín 
ils own sphere), a foolish one in cantravention of the first fundamental 
principle of life salvage at sea, though an useful good boat oul of its 
sphere, vize where Archimedean or other screws are used; now, by a 
National Exposition this man’s arduous life had been saved Jalf its 
pangs, all its robberies; his purse had been replenished by sale, and 
the meruit qui palmam ferat held forth as a stimulus to man. Such, 
Sir, is not only the fact, and the working, but more ; more than one 
peer of France owes his rank, title, and wealth to the influence of the 
original of our proposed exhibition; and, will any man point me out 
one Pecr of England whose coronet was given as the absolute reward 
of genuine worth? Wil any man tell me the stereotype Stanhope 
would have ever become a Peer at all on such a ground ? 

Is there a Smeaton peerage? ora Herschel barony? No—no. Let 
us have then an Exposition, like the French, and by honesty and worth 
neutralize, no! destroy the magpies and rooks, the Culpeppers and 
Monteagles of this day; he then who saves a human life will not be in- 
sulted by a threepenny copper or parchment reward. 

Again, the same person suggested to the Admiralty the means of 
making use of the then waste liquor of the chareoal burners for gun- 
powder works, and also an apparatus for making it on shipboard in 
the South Seas and other localities where salt might be scarce, for 
preserving pork and other meat and fish by injection thereof, and 
further, as a substitute for vinegar. He was little better than laughed 
at under John Wilson Croker's enlightened direction of the Admiralty, 
yet less than a quarter of a century thereafter he saw a trading ma- 
nufacturer, to whom the hint had been given by an Admiralty clerk, 
enter into contracts for it, sell it, and raise thirty thousand pounds by 
it; and further sees its now universal adoption in the army, navy, and 
domestie life as better than vinegar! But enongh, I am prepared to 
fill your whole impression, if required, with gross, palpable, unqnes- 
tionable facts, amply developing the absolutely crying want of sucha 
stimulus to, and refuge for, individual worth, no matter what its object 
or grade of life; and, with reference ta its commercial effects, the 
mind can scarcely expand in proportion to the picture: the curse of 
the cheap shop system and bad gouds for exportation where the bes? 
are required,—forged cnilery and plate marks, &c., would be so far 
checked, that, at the Leipzic Fair a knife or razor from Sheffield, and 
a gun from Birmingham, should not be as now, looked upon with 
seorn: Buenos Ayres should not again reject our barter—the Chinese 
laugh at our trash, or the East Indiaman demand before be buys, tbe 
broker's guarantee. 

My guinea is at any time ready towards this great undertaking, 
which, as long as history lasts to tell the nation’s name on the map of 
time, will carry its projectors’ fame to every man’s door for every 
man’s praise; my mite is humble, but my time and my pen shall join 
your endeavours freely. 

At present, we have no body which merits the name of a Public 
Institution of the Arts, though several tin kettle little-goes assume it. 

Iam, Sir, with sincere belief in the success of the attempt, and a 
full conviction of its worth, yours, 

WILHELM DE WINTERTON. 

November 8, 1844. 


1 Mr. W. Marris Dinsdale, to whom the navy ls indebted for an assimilation of the 
diet of seamen to that of landsmen—In the use ot tea. coffee, sugar, pyrelignaous vinegar, 
&c.—aa the only rational means of preventing sea scurvy. This person also suggested the 
use of register wreck buoys, to denote cases of foundering at aea; post-office packet sal- 
vage buoys, and hnoyage for aecuring the aea mails from loss, &c. &c. twenty years ago, 
and inceasantly reposted their value to every successive Postmaster Generai jo vain! 


To Make Caourenote [MPERMEARLR to Gas.—M. Chevreul has shown 
that linseed oil placed on the external surface of the caoutchouc renders it 
impermeable to gas. 


1844.1 
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BROWN'S ORNAMENTAL TILING. 


Figs. 1, 2, 3, 11, 12, 13 are ornamentat Plaintiles. 
Figs. 4, 5, 6, 7, ornaments for Grooved Ridge Tile: 
Figs. 8, 9, end, side and plan of Eaves’ Tiles. 


Fig. 10, end ornament to finish a Gable to Grooved Ridge Tile. 


Figs. 14, 15, 16, Italian Tiles. 


We have much pleasure in introducing to architects the designs of 
some plain tiles made by Robert Brown, of the pottery and tile- works, 
Surbiton-hill, near Kingston, Surrey, who has tnrned his particular 
attention to manofacturing ornamental tiles from designs that may 
be furnished him by the profession, which must be acknowledged is a 
great desideratum. We here subjoin some of the patterns which are 
now in use by architects, and which can always be had of Mr. Brown. 

The price of these tiles does not much exceed the ordinary price 
of common plain tiling, the charge is 22. $s. per thousand, delivered 
in London, or per square, including lathing, 2. 10s. 

Mr. Brown has also introduced an ornamental ridge tile; it has a 
groove in the top edge, in which can be introduced any form of orna- 
ment that the architect may desire; it was first used as shown in the 
annexed figure (18) by Mr. Kendal. For the introduction of this tile 


Fig. 18. 


Mr. Brown was honoured with a medal by the Society of Arts at the 
last annual meeting. The price of the tile including the ornament is 
1s. per foot run, or fixed complete in London, 1s. 3d. per foot. There 
is also a plainer description of ridge tile, as per annexed figure (19) 
the price of which is 10d. per foot run. 


Fig, 19. 


ny 


With regard to the colour, an object so desirable, Mr. Brown in- 
forms us that from experiments which he has recently made, that gas 
tar is an excellent colonring for tiles, at a trifling cost. The various 
light and dark gray colours may be obtained by making the tar more 
or less diluted. Besides being a good colour, the tar forms a better 
protection to the tile than glazing, as a hard frost often canses glazed 
tiles or pots, when exposed to the weather, to chip or spalter, caused 
no doubt by the glaze being of a harder nature than the tile which it 
covers, 

There is another mode of colonting tiles which Mr. Brown. consi- 
ders is not unworthy of notice. It is thus performed—with a large 
brush put on as much gas tar as will remain upon the tile, then take 
green pit sand or Thames sand, and while the tile is wet sift such sand 
upon it, a portion of which will become incorporated with the tar and 
adhere to the tile, this will give a good dark colour. If a lighter or 
greener colour is wanted, with oil paint cover the whole slightly over 
once—this is all that is required to produce a good colour, or that 
most approaching to nature. The sand has the effect of making the 
tile have something the appearance of stone by its roughness—wben 
sand is not used the colouring appears glaring and vulgar, and sand 
moreover tends to collect the vegetable matter occasionally floating 
in the atmosphere, the consequence of which is moss hegins soon to 
form, the colour of which is considered by many the perfection of all 
colours for tiling. 


THE FALLING OF A MILL AT OLDHAM. 


Tue inquest on the bodies of the 20 persons (12 males and 8 females) killed 
by the fall of the mill of Messrs. Samuel Radcliffe and Sons. at Lower House, 
Oldham, on Thursday Oct, 31,—which was commenced before Mr. Juhn Moles- 
worth (deputy coroner for Mr. Dearden) and a respectable jury, at the Black 
Swan, Greenacres Moor, on Saturday, Nov. 2, and continued by adjournment 
en Monday, Nov. 4,—was again resumed and cuncluded on Wednesday, Nov. 
6; the adjournment to that day having been made solely to enable Mr. Wm. 
Fairbain, M. Inst. C.E. and Mr. David Bellhouse, both of Mavchester, to 
prepare an elaborate report as to the cause or causes of the fall of this fire- 
proof mill. 

On the assembling of the jury, on Monday, Mr. Fairbairn presented to the 
coroner the joint report of himselfand Mr. Bellhouse ; and. in doing so, said, 
* The object which Mr. Bellhouse and myself had, in drawing out this re~ 
port was, in the first instance, to determine the true cause of the accident, 
aod also, at the same time, to lay before the jury such facts as will enable 
them to come to a correct verdict. We bave probably gone further into this 
inquiry than is usual on such occasions ; but, if the report be considered too 
long, it may be curtailed—and with your permission, sir, I will read the re- 
port, as lmay liave observatiuns to make as | go along.—The Rev. T. S. Mills: 
You have entered into all the facts bearing on the defects in the structure ?— 
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Mr. Fairbairn: Our object has been two-fold; first to inquire into the true 
cause of the accident; and next, to set the public right with regard to the 
construction of fire-proof fabrics in future.” —[Mr.Fairbairn exhibited the plan 
of one floor of the mill, as to its bays, principal and cross beams, and arches 
in order to aid in his explanations; and for the same purpose we have given 
below a copy of the diagram embodied in the joint report of Messrs. Fair- 
bairn and Bellhonse.] 

Mr. Fairbairn then proceeded to read the report, as follows; adding ex- 
planations as he went on, to the following effect :— 

“In consequence of a unanimous expression nf feeling on the part of the 
coroner's jury, that a full and satisfactory inquiry should be made into the 
causes which led to the death of Joseph Tweedale and others, at Messrs. Rad- 
cliffe’s cotton mill, Oldham. on Thursday last ;—we, the undersigned, have 
carefully examined the building, and, having noted every particular relative 
to the walls, foundations, iron beams, columns, and their fractures, are of 
opinion that the accident has arisen fram one or two causes; namely, from 
the falling of one of the arches in the first instance, or, what is more proba- 
ble, from the breaking of one of the large beams supporting the transverse 
and longitudinal] arches at the extreme gable of the mill. 

“ From the evidence already adduced, it appears that one of the arches in 
the top room (the fourth from the old mill) was cbserved to sink, some days 
previously to the accident which snbsequently occurred ; this arch, which had 
sunk about four inches, was considered unsafe, and the necessary preparations 
for refixing the cenires were immediately taken for its renewal. During the 
re-building of the arch (vf which about one-third was completed, the middle 
being removed, and the other remaining), the building at this critical period, 
gave way; and, as stated by one of the witnesses, the beam broke short by 
the column, and the whole came down with acrash. Now in this view of 
the ease (and assuming the evidence to be correct), it is obvious, the beam 
must have broken from the lateral strain of the arches, and not from the 
weight acting vertically (as assumed) upon the beams which remained. Ju 
confirmation of this opinion, it will be observed, that the middle beams were 
unprotected from the lateral thrust, unless we except an imperfect wooden 
stay, which, from its soft and fibrous nature, would easily split, or crush, by 
the force of the edge of a flange of ouly one inch thick pressing upon it.” 

In order to explain this more clearly, it may be necessary to refer to the 
plan a little. ‘This [marked bay 31n the plan below] is the arch where the 
accident is said to have commenced. The north third of the arch had heen 
taken ont and renewed; the middle third was taken out altogether when the 
building fell; and the south third was the old arch, as it had sunk. The 
middle beam [that between bays 2 and 3, marked b, and thirteen feet ten 
inches in length] broke off at the collar [at the north end]. Two square 
pieces of wood, 43-inch scantling, were put across at these points only {indi- 
cating them], bearing upon the lower flange of the beam: consequently, if 
any lateral thrust took place from the adjoining arch or arches (marked 2 
and 4 on the plan], its tendency would be cither to split the wood, or to crush 
its fibres, and thus to cause the beam to break. That is one way of account- 
ing for it. Iam, however, of the opinion myself,—and Mr. Bellhause con- 
curs with me,—that this was not the cause, here, bnt another, which will 
presently cume before you :— 

“Hence it follows, that the thrust of two wide and flat arches would be 

quite sufficient to fracture the beam, and thus loosen or destroy the abut- 
ments on each side. The beam being ruptured, it is easy to conceive the re- 
sult which must inevitably follow such an event. From the breakage of this 
beam, we may infer a serious and extensive accident; but to our minds, it 
does not sufficiently clear up the full amount of injury sustained ; nor does it 
account for the immense crash and total destruction of the building, which 
ultimately took place,” 
T believe that the whole building came down almast instantaneously. If I 
am rightly informed, both the side walls and the gable end fell outwards.— 
The Foreman: Not outwards, but inwards: the walls came principally in- 
wards, like a funnel.—Mr. Fairbairn: But I am strongly inclined to think 
that the walls would be crushed outwards—A Juror: There is evidence to 
show that the walls first fell outwards; and, on the south side, a stable and 
several pigsties, at some distance from the building, were knocked down.— 
Mr. Fairbairn: J did not hear the evidence ; but I made inquiries at the place ; 
and I saw, that, on the side next the engine-room [tbe north], the walls had 
evidently, in falling, struck the side of that building, because there were in- 
dentations on the bricks. On ihe other [south] side of the building, again, 
at a distance of not less than six yards—(Several jurors: Oh! considerably 
more], some buildings were destroyed by the falling walls; and 1 was also 
informed, that immense quantities of material had fallen outwards at the 
gable end. (Indeed, it was here that Whitehead was killed by the materials 
falling outwards, towards the detached chimney at the north-east corner of 
the building.]—The Coroner: Do you not think that the beams pulliog the 
walls inwards would tend to make a collapse? Mr. Fairbairn: If the pillars 
had given way first, it would; but, if the pillars remained, the walls would 
go outwards.—The Coroner: Did you read the evidence of Mills, the beer- 
seller, who saw the fall from his house? He says: “On Thursday last, l 
was at my house, facing Lower House Mill. I saw the [north] side next the 
chimney begin to fall. When the roof had fallen two Stories, it made a stop 
for a second or two. The outer walls then flew in, and it all came to the 
ground.—A Juror: That is, the upper stories fell outwards; and then, the 
walls breaking, the lower portion went inwards.—Mr. Alexander Taylor ( 
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Juror): One of the firm (Messrs. Radcliffe), who has not keen examined, says 
that the building began to fall outwards, and ultimately went in: that would 
be the lower part of the warehouse that went in—Mr. Fairbairn: However, 
it is not very material; for I do not know that it affects the principal cause 
of the accident at all, and it is not a question of any great moment. 

“One of the middle beams, or any one single beam of the building giving 
way, could not, in our opinion, have made the ruins so complete; and, hav- 
ing reason to suspect some other cause. we were induced to institute a still 
more minute and searching inquiry into the strengths and proportions of 
other parts of the structure. 

“On a careful examination of the fractured beams, and more particularly 
of those which stretch transversely across the building, at a distance of 15 
feet from the extreme gable of the mill, we found a more convincing proof of 
the cause which led to this unfortunate occurrence. 

“These beams carry the ends of four other beams, which extend longi- 
tdinally from the gable on which they rest, as shown in the following 
sketch :— 
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Fig. 1, Plan of Building. 
[The fignres indicate measurements in feet and inches.] 

“ From the above, it will appear evident that the beams a, a, a, had to sup- 

port a much greater weight than the beams b, b, b, &c.; and conei aU 
they required io be made of proportionately greater strength. ‘They were 
made stronger ; but unfortunately, from inadvertency, br rather from want of 
knowledge, they were strengthened in the wrong place; and instead of adding 
the additional strength to the bottom flange, which is always subjected to 
the greatest strain, it was given to the middle of the beam where it was not 
required.” 
Now, with respect to this point, if you take a beam with a single flange at 
the bottom g and break it with the flange downward, we may call the break- 
ing weigbt 1,000; but, if you take the same beam, and break it with the 
flange upward T, you will find, that it will only carry a weight of 323 to 
break it: consequently there is a deficiency of strength, from merely revers- 
ing the position of the same beam, in the ratio of 1,000 to 323. But people 
totally unacquainted with this fact might suppose there was as much strength 
in the beam laid the one way as the other. But it is a totally different thing 
from timber; and cast-iron is a material so extensively used, and ofso much 
importance in the economy of building,—and, indeed, in almost every thing 
connected with the industrial arts of this country,—that l have taken the 
liberty of pointing out to the jury the fact of the great difference in strength, 
in the same beam, between the one position and the other. 

“It is well known, or it ought to be known, to every person giving in- 
structions for the form and construction of iron beams, that the strength is 
nearly a proportional of the section of the bottom rib or flange: and, accord- 
ing to Mr. Hodgkinson’s experiments, a bottom fiange of double the size will 
give nearly double the strength.” i 
LMr. Fairbairn further illustrated the form of the beams by some model 
drawings, not having any reference to those ın Messrs. Radcliffe’s mill, but 
which were made for a mill in Ireland,—that of Messrs. Alexander, near 
Lough Swilly. In reference to these drawings, he said:] These beams are 
not correct as to the perfect form of each; but they are as near an approxi- 
mation as practice will allow ; and, if the person who gave instructions tn 
this instance for strengthening the beams, instead of putting the additional 
metal on the body of the beam, had attached it to the bottom rib, these beams 
would have been made one-half stronger, or rather more than that; but un- 
fortunately the additional strength, in this case, has been put upon the mid- 
dle of the beam. In order to explain the nature of this beam, l may observe, 
that, if you take a beam of any dimensions, and suppose it supported at the 
two ends, and then lay a weight on the middle, you cannot break that beam 
without pulling the particles of all ihe bottom part of the Leam asunder, and 
you must break the upper flange by compression or crushing. There is a 
point called the neutral point, where the particles are neither extended nor 
compressed; you cannot break it without bending ; and you must disturb all 
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the particles hy drawing them asunder at the bottom, and crushing them at 
the top. Consequently it was found, by the very numerous, ingenious, and 
Jaborions experiments of my friend Mr. Eaton Hodgkinson, that the bottom 
flange came out a proportion of about one-half of the whole section of the 
beam; and, in the heams in question, the quantity of metal in the bottom 
flange is prubably not more than from a quarter to one-third of the section, 
The bottom flange should be parabolas ; and, in order to give it the correct 
form, this beam would have to be enlarged along the lower flange, and then 
it would be of equal strength along the whole line of the beam. 1 mention 
this merely to show the necessity which exists for getting greater strength, 
hy throwing the greatest portion of the metal into the lower flange. 

“ These facts having been proved by direct experiment, it is important to 
all those concerned in the construction of fire-proof buildings, in which the 
lives of the public and the property of individuals are at stake, that the form 
of beamsand the section uf greatest strength should be perfectly and thoroughly 
understood; and to those unacquainted with the subject. we would beg to 
refer them to Mr. Hodgkmnson’s paper on the strength of iron beams. in the 
fifth vol. second series, of the * Memoirs of the Literary and Philosophical 
Society of Manchester.’ In ordinary cases, we should not have troubled the 
jury with these remarks; Lut ina case of such importance as the present, 
where the lives of so many persons have been sacrificed to defective know- 
ledge and skill in the construetion of buildings, wherein considerations of 
such importance are involved, we have considered it our duty thus publicly 
to direct attention to the subject, not only as regards the present but in all 
future cases, and respectfully to urge upon the proprietors of mills, and of 
other buildings containing workpeople, the necessity which exists for a more 
secure and perfect system of building, and for a further developement of the 
principles upen which fire-proof edifices are fonnded, If this suggestion is 
properly received and acted upon, we have reason to believe, that we shall 
not again have occasion to investigate occurrences of so lamentable and so 
distressing a nature. We have already observed, that the beams u, a, a, in 
the preceding sketch were strengthened ; not, however, in the bottom flange. 
but in the middle part of the team, where they are thickened, and where it 
was absolutely of no use. Had the same quantity of metal been given to the 
lower flange, these beams (the weakest in the building*) would have carried 
nearly double the weight; and thus, by a proper and judicious distribution of 
the metals, the building as well as the lives of the people, would have been 
saved. These observations apply to all the other beams uf the mill, which 
are also defective as respects their strength.” 

“ In computing the weights upon each beam, it was found that those sup- 
porting the arches of ten feet six inches, and those of eleven feet six inches 
span, had to support a load (without machinery) respectively of ten and 
eleven tons.” 

That is thus :—We compute the weight of the arch at about 10 tons for the 
short span, and l} tons for the other ; and that is about the weight required, 

“ And thase sustaining the ends of the longitudinal beams were acted upon 
with a load of 13% tons.” 

That is, particularly, the two shown here [the two outside beams, a, a], be- 
cause each of them had not only half the long arch to carry, but also half, 
or more than half, of the short arches on the other side. 

‘ Now, if we take the sections of these beams, and calculate the weights 
necessary to break them, when lad upon the mjddle, it will be found that the 
hreaking weights for the beams a, a, a, and b,b, b, &c. will be nearly the 
same, or about 9} tons. This is the breaking weight of an average quality of 
iron; and, allowing for the difference of metals, it could not be raised much 
above 10 or 10} tons.” 

They must of necessity be broken, with a weight of from 10 to 10} tons. 1 
have taken the average at 10 tons, 

“ The breaking weight. would therefore be about 10 tons when the beam is 
loaded in the middle, and 20 tons when equally distributed over the whole 
surface of the projecting flange of the beam.” 


Now, there is a wide difference between the beam being loaded on one point 
in or near the middle, and being loaded along the whole beam. In the latter 
case, it would carry just double the weight, Consequently, you have in ar- 
ches an equally distrbuted weight; so that a beam supporting them, and 
which would break with 10 tons, applied to a single point in or near the 
middle of the heam, will take 20 tans to break it, when the weight is so dis- 
tributed. 

“Having ascertained the bearing of the beams, we shall next compare 

their strength with the actual loads they were called upon to sustain; and, 
in making that comparason, it must be borne in mind that the two beams 
a. a, next the side wall, had their loads unequally distributed, which reduced 
their bearing powers to 15 tons.” 
Now, you see, that on the west side of the beam a, it was equal to carry 10 
tons; but the cross beams on the east side threw the whole weight upon the 
middle of the beam ; and, consequently, instead of the breaking weight of 
the beam a being 20 tous (as it would have heen, if equally distributed), it 
was only 15 tons, having a distribution of the weight only on one side; and 
the weight on the other bearing npon one point only. 


“ Now, the load which these beams had to support was 133 tons, 8} tons 
being supported on a single point on one side, and 52 tons distributed over 
the surtace of the opposite flange on the other. From this it will be seen, 
that the actual load was to the breaking weight as the numbers 13-75 to 15, 


{* Mr. Fairbairn added, that these beams were rather weaker in original con- 
struction than the transverse beams; and that the whole of them were cer- 
tainly not such as would be considered safe.] 
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or as ] to 1°09 being within a mere fraction, or one lenth, of absolute des- 
truction.” 

That was the very critical state in which thìs building was standing, as to 
those beams, just previously to the fall, 

“ Viewing the subject in this light, and taking the above calculations as 
data, we are no longer at a loss as to the cause of the accident. Even sup- 
posing the arches tu have stood, it will appear obvious that so close an ap- 
proximation of the breaking weight to the actual load was extremely uosafe ; 
and that, ander sueh circumstances, no precautions could have prevented the 
rupture ot the transverse beams a, a, a, whenever they happened to be sub- 
jected to the slightest impact, or any vibrationg motion tending to disturb 
the parts under strain, and eventual? still further, to lessen their already too 
much diminished powers of resistance.” 
lt is clear, that they must have gone some time or other. I believe Mr. Bell- 
house and J are of the same opinion, that that was the real cause of the ac- 
cident; that, probably, from the vibratory action of the mill gearing on be- 
ing set going, or from same other cause, the slightest sbock in the world 
would fracture either of these beams (a, as) ; and then it is easy to conceive 
how the others would follow. It would not only carry the gable end down, 
but it would loosen the whole of these arches on the same floor, and the 
whole would soon come down in the mass. It would be impossible to account 
for the entire destruction of the whole building, unless, by some cause, the 
whole of the framework of one fluor came down, and one of these beams 
(a, a} giving way, would account for that.—The Foreman: ] called the coro- 
ner’s attention at the time to the evidence of Mills, taken as he lay in bed, 
to the effect, that after the arch fell, where he was working, the whole gable- 
end fell. This seems to confirm the view taken by Mr. Fairbairn.—The Coro- 
ner: “It fell bay by bay,” was Mills’s expression.—Mr. Fairhairn: Of 
course, we were not present at the time of the accident. All we can do is to 
reason upon it from the facts given in evidence :— 


“ Irrespective of the weakness of the iron beams, which we consider as the 

primary cause of the accident, we would beg to advert to the tie-rods, which, 
although sufficient in number and strength, were not judiciously placed as 
respects their position for resisting the strain of the arch, their maximum 
point of tension at the bottnm flange of the beam; but, that being inconve- 
nient, they should on no account be placed higher than the soffit of the arch; 
and in this position, they would perforate the neutral axis, and give sufficient 
security to the arch, without injuring the strength ot the beam, Instead, 
however, of approaching this point, they were on the top of the beam, and 
18 inches trom the bottom flange.” 
Now, with respect to the tie-rads, instead of their being placed above the 
arch, the true position of the tie-rods should be below, forming the chord of 
an arc. But that, especially in low rooms, would be found exceedingly in- 
convenient; and, according to the experience of Mr. Bellhouse and myself, 
we say, that it should never go higher than the soffit of the arch, 

“* As respects the arches, we found the versed sine, or rise of the arch, too 

low ; on most occasions they are ]} inches to the toot.” 
We generally prefer an inch and a half rise to every foot of span, if it can 
be obtained. If this be done, you will find the arch come out a very fair ani 
correct farm of arch; and it is only at the sacrifice of an inch or two in the 
floor, which would not be an object, compared with the security of the arches. 
l do not know that this has any relerence to the present inquiry, except that 
itisa proof that the arches were too low.—Mr. Bellhouse: I think it bears 
directly npon it; because the arch in the top story gave way or sunk, simply 
from that canse,—a want of sufficient rise.—Mr. Fairbairn: I have already 
stated, that we had two objects in pur inquiry; the one to trace out the true 
cause of this accident, and the other to direct public attention to these facts, 
in order to prevent not only the luss of property, but, above all things, the 
loss of life. ln this latter view, every thing bearing on the construction uf 
these buildings is important. 

“ As respects the arches, we found the versed sine, or rise of the arch, too 
low : on most oecasiuns they are 1} inches to the foot. But, in order to in- 
sure perfect security, we sliould advise, in all future buildings of this descrip- 
tion, that the rise be 14 inches to every fuut of span. In the arch which first 
gave way, the rise was only a small fraction above an inch, having a rise of 
only 12 inches in a span of 11 feet & inches.” 

{The Foreman suggested an alteration in the repi rt (which is made above), 
to prevent any mistake as to the supposition that the proportion of rise was 
the same in all the arches; and Mr. Fairbairn observed thal, of course, a 
rise of one inch in every foot of span would be a greater rise in that arch 
which was only 10 feet 2 inclies, than it would be in that which was 11 feet 6 
inches. The correction was accordingly made, and Mr. Fairbairn resumed 
reading. | 

“On viewing the columns, several imperfections were observed in the va- 
riable thickness of the metal; but, in other respects, the pillars were satis- 
factory, and presented no features of weakness indicaung anger frum thuse 
parts: one inch more in diameter, with the same weight of metal, sould, 
however, have given greater security and greater strength.” 

On the whole it would have been better, probably, if the pillars had been a 
little larger. 

“ We cannot close this report, without adverting to the anxious solicitude 
of Messrs. Radclitle, and the strong desire evinced by those gentlemen, to 
bave every part of the siructure upon the first and strongest principle; and 
we should imperfectly discharge our duty, il we neglected, on this occasivn, 
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to hear testimony te the superior strength of all parts of the building, except 
those we have just described, and on whieh it could not he expected they 
could form an opinien.’ 

We cannot expect that gentlemen who are not acquainted with the principles 
of building should have an adequate knowledge of all the proportions, and 
as to what is necessary on such an occasion. 

“Tn cenelusion, we have great pleasure in stating, that it appears te us 
that no pecuniary considerations whatever were present to the minds of 
Messrs. Radcliffe in the due and perfect construction of these mills. 

“WM. FAIRBAIRN, 
“DAVID BELLHOUSE. 
s Manchester, November 6th, 1844." 


In addition to the above, we have procured drawings of the girders, to 
farther illustrate Messrs. Fairbairn and Bellhouse’s report and observations. 
Fig. 2. Fig. 2, section of beam supporting cross beams at the end ef the 
mill. Depth in the middle, 163 inches; depth at the end, 133 
inches; bottom flanch, 6 inches by 13 inch thick; top flanch, 3 
inches by Zinch thick. Fig. 3 is a rough sketeh of the form ef 
one ot the wall beams, and ihe others being nearly the same it may 
be taken as a fair average of the whole. 
The longitudinal beams which rested on the extreme gable were 
} inch deeper in the middle. The arch tie rods, of 2 inch square 


Fig. 3. 


iron, were at the top of the beams, as represented by the holes a a a, (fig. 3,) 
whereas they are generally fixed in the position as under, at e e, (fig. 4). 


Fig. 4. 


” From the above it will be easy to conceive the nature of the building, and 
the mode of construction in general use in these districts. The arches, it will 
be observed, are composed of a brick length from c te d, ł brick from d to e, 
and half brick in the centre. The top af the arches is then filled up with 
a concrete of lime and ashes, on which is laid either the stone flagging or 
tiles, as the case may he. 

The verdict of the jury wes accidental death. 


TIE NEW ROYAL EXCHANGE. 


The intelligence of the tesselated pavement of the Merchants’ Area being 
since taken np has given us rather a chill, for it seems at present rather 
doubtful whether it will ever be laid down again, and if se that part of the 
bnilding will be deprived af what was not only a magnificent piece of decora- 
tion, but one quite unique in this country. We suspect that this unfortunate 
failure must have heen, in a great measure, owing to the hurry with which 
the work was urged on, merely for the sake of getting the place in readiness 
by a certain day fora ceremony that was manifestly premature. A mis- 
nomer it certainly was to cal] that the “ opening” of the Exchange, which 
was only the prelude to closing it again; and surely it wonld have been far 
more respectful towards the Queen to have delayed the “ inauguration” until 
the whole had been perfected in every part, and rendered fit for immediate 
occupation. That economy could have been the motive for this strange pre- 
cipitancy is utterly impossible, because the expense it occasioned for tempo- 
rary preparations and fittings-np must have been a very formidable item in- 
deed, considering that there is nothing now to show for it, What then is te 
be put into the opposite scale against it, those best can tell whe are au fait in 
the mysteries of city peliticsand diplomacy. To us the affair of the “‘epen- 
ing” appears to have been hurried on very injudicieusly, if only because it 
now looks like a mere “ flash in the pan,” or a sudden start off before the 
signal of “all right !” had been given. 


THE CIVIL ENGINEER AND ARCHITECT’S JOURNAL. 


[NovEMBER, 


However, if we care nething fer the manner in which that business was 
managed, we can speak with satisfaction of the edifice itself. We do not, 
indeed, pretend to have as yet so fully examined it as to he able to give a 
decisive and matured opinion as to every part; but speaking from such oh- 
servation as we have hitherto had the eppurtunity of making, and taking it 
as a rich and dignified pile, fully equal to what we expected—in some resp: cts 
superior to what the architect’s first designs promised. At present it is diffi- 
cult te collect what is ihe general opinion of competent judges in regard toit, 
until the mere huhbub of newspaper praise shall have subsided. Thatit should 
be universally admired by professional men is not to he expected, if only be- 
cause it throws some of them and their productions inte the shade, and re- 
preaches the poverty and dryness of manner which they would palm upon us 
fer simplicity and purity. Accordingly we are not at all surprized at finding 
that a disposition to carp at the Exchange has begun to manifest itself. It is 
alleged to be overloaded with ornament, and coarse in its details; andit cer- 
tainly must be acknowledged to be the first in an eminent degree, in comparison 
with the harcness generally, and the blankness with respect te sculptured en- 
riehment in particular, which we have been accustomed to in other public 
buildings—some of them principal ones—erected in the present century. As 
to coarseness—what may appear such to seme, we might call energy ; and if 
both the design itself and the treatment of it in regard te style are somewhat 
sui generis, so also is the purpese of ihe building ; and it was probably consi- 
dered desirable that it should at all events express hoth stateliness and libe- 
rality of ornament, even though tinged in seme degree with heaviness and 
quaintness. With regard to the shops we certainly do net approve of them, 
being decidedly of opinion that there ought not to have been any atall; nor de 
we see what particular advantage can accrue to the tenants from their shops 
being incorporated with the Exchange, since there is no sheltered walk before 
them as was the case in the former building. At all events they ought to be 
occupied as offices and not as shops for retail business. However, they were 
made a sine qua non, and the architect had no alternative but to comply with 
immutable instructions—We annex a very able description of the Building 
from the Times. 


Tue SITE, 


Is remarkable for its commanding importance in one aspect, the western, 
and for its irregularity on the other three sides, having, as is well known, a 
wedge-like form, produced by the convergence of Cernhill and Threadneedle- 
street towards the Mansion-house. The munificeace of Parliament having 
facilitated the purchase af the isolated property to the west of the late Ex- 
change, an oppertunity was obtained fer turning the most impertant facade 
of the new structure in that direction, instead of placing it to the south, as 
formerly. By this means the space unintercepted by buildings in advance 
from the centre of the present pertice becomes extended te the unusual 
length of between 500 and 600 feet. On the other hand, the large and still 
increased amount of accommodatien required in the new Exchange, together 
with the necessity for keeping that accommodation withia an easily aceessible 
elevation from the great thoroughfares, rendered it imperative that all the 
available ground on the north and south boundary lines should be occupied 
with building, in spite of the irregularity and want of parallelism to which 
we have just referred. We pass on, then, to examine what is the nature of 
that accommedation which principally governs the extent and distribution of 
the building under our notice. In the structure first raised by Sir Thomas 
Gresham only two objects seemed to have been provided tor—the daily 
meetiog of the merchants, and the reception of the shopkeepers; the upper 
part of the building having been, as it seems, arranged very much after the 
manner of a bazaar. Its successer, the late Royal Exchange, rebuilt after 
the great fire, ultimately received some new and important bodies of occu- 
pants, iu lien of the upstairs shopkeepers of the former establishment. First 
in order of time, came the association that originated in Lloyd’s Coffee- 
house; their intreduction was fellowed hy that of the Royal Exchange As- 
surance Corporatien, and this again hy the provision fer the Gresham Col- 
lege, on ihe purchase of its establishment by Gevernment for the nse of the 
Excise. le rebuilding the Exchange once more, the Gresham Committee 
have made provision, net enly for an increase in the extent of accomtooda- 
tion to the shops, hut for the reception of an additional company, that of 
the London Assurance; while they have assigned the Gresliam College to a 
separate edifice, and provided a snite of rooms, hitherto unalletted, in the 
situatien at first devoted to that bedy. The principal departments of ‘he 
present building consist, therefore, of the following portions, as to number 
and order :— 

The Merchants’ Quadrangle. 

Lioyd’s. 

The Reyal Exchange Assurance. 

The London Assurance. 

The unapprepriated offices. 

The offices and shops of private parties. 
PLAN oF THE BUILDING. 

Sctting the portico eut of notice for the moment, tbe mass of building pro- 
duces a figure ahout 272 fect in length from east to west, with a frontage of 
118 feet at the west end, and of 176 feet at the opposite extremity, the 
north and south sides being equal, and connected with the eastern face by 
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large quadrant corners. The portico gives a further extension to the west 
of about 28 feet in depth, by a length or frontage of 90 feet. Nearly in the 
centre of this cntire mass is the Merchants’ Quadrangle, occupying a space of 
168 feet from east to west, by 111 feet across, these dimensions being in- 
clusive of the covered arcade or ambulatory all round, which is about 26 feet 
wide, leaving an open centre in the proportion of a double square. Tn the 
interval remaining to the east of the Merchaats’ Quadrangle occurs another 
little court, some 60 feet in length from north to south, and 19 feet in width. 
Tt is only necessary to add to this general description of what is technically 
“the plan,” that there is an entrance to the quadrangle from the centre of 
each of the four fronts of the building ; that the centre of the portico is re- 
cessed to a depth equal to its projection; and that the entrance from the 
east front occupies the hase of the tower. We may, however, mention 
further, by anticipation, that the height of the building embraces a basement 
story, ground floor, mezzanine, one pair or principal floor, and in many cases, 
a two-pair story. 

Returning, then, to the distribution of the ground floor, we have all its 
western portion, between the quadrangle and the portico, occupied by the 
Royal Exchange Assurance, with an entrance within the portico on each side. 
The London Assurance engages a small portion of space on the south or 
Cornhill side for an entrance; while the establishment of Lloyd’s has its ap- 
proach by the small eastern court, before referred to, hetween the quadrangle 
and the tower. Almost the whole remaining space on the ground story, 
both in the three street frontages and in the eastern court, is devoted to the 
shops and private offices, some 37 in number, which, accordingly, form the 
characteristic external features of the lower portion of the building. It is 
on the one-pair, or principal floor, that the three great pnblic establishments 
have their chief accommodation. Two-thirds of the space to the north and 
east of the qnadrangle are occupied by Lloyd’s rooms. Thence, from the 
south-east corner, past the ceatre of the Cornhill front westward, extend the 
rooms of the London Assurance. The Royal Exchange Assurance continues 
the range to the sonth-west extremity, and then northward past the centre 
of the west front, where the unappropriated offices complete the circuit by 
the occupation of the north-west corner. It would be tedions and unneces- 
sary to particularize ihe rooms in each department; a sufficient notion of 
their extent may be gathered from the following comparison of surface. We 
believe that we shall not be fonod far from the truth, if we estimate the 
whole covered superficies upon this story at 31,000 feet. Out of this total 
a rough allotment will give to 


Lloyd’s 50 m 15,500 superficial feet. 


London Assurance 5,900 — 

Royal Exchange Assurance 5,700 — 

Unappropriated offices so 3,900 — 
31,000 


The only rooms that appear to demand a more detailed notice are the im- 
portant snite devoted to the business of Lloyd’s, which, however, will more 
properly engage our attention in the course of the examination which we 
proceed to institute into the architectural composition and decoration of the 
structure. 

ARCHITECTURAL CHARACTER OF THE EXTERIOR. 

To consider the Royal Exchange, then, as a work of art, we presume that 
the west front—the principal, thongh smallest of the fonr—furnishes the 
governing lines to the rest of the external design from the proportions of its 
portico. The order employed is Corinthian, 50 feet in height, that is, 41 
fect for the column, and the remainder for its supcrincumbent entablature, 
This order is continuous round the entire building, heing elevated upon a 
granite stylohate or pedestal, varying in height from four to eight feet, ac- 
cording to the fall of the gronnd; and it is also surmounted generally by an 
attic and balustrade ahout ten feet in height. To this mention of the order 
and its proportions we will just add, that in all matters of detail preference 
appears to have been given to the Italian school of design, that reigned uni- 
versally in this country at the beginning of the last century. 


Portico or West FACADE. 


But, to return to the west façade, we have a portico of eight columns in 
width, and two in projection, leaving a narrow blank wing in the hack ground 
on each side. ‘The front rank of eight columns is backed by a line of four, 
so placed as to give an internal space to the centre and sides in the propor- 
tion of three to two; the centre, as we have before intimated, is also deeply 
recessed. To avoid a multiplicity of small windows for lighting the varions 
apartments behind the portico, that object is attained by means of two large 
and boldly arched Venetian windows of Tonic detail; and between them, in the 
central division, is an archway of corresponding outline, which gives access to 
an inner vestibule communicating at once with the quadrangle. These three 
arches are finished with well executcd keystone shields and foliage, exhibit- 
ing in the centre the merchant’s mark of Sir Thomas Gresham, and, over the 
windows, the hearings of the old Merchant Adventurers, and the Merchants 
of the Staple of Calais. The distribution of space in the portico affords an 
opportnnity for carrying over it a vaulted ceiling in three compartments, en- 
riched with panelling and flowers. Of the pediment, which contains a dis- 
play of sculpture by Mr. Westmacott, we shall speak hereafter, in noticing 
the accessories to the general design: and shall only add to this description 
of the portico that, as it oceupies the lowest position in the declivity of the 
site, it is approached with effect by a flight of nine steps, well flanked by the 
advancing stylobate at each end. 
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The abuse of such an architectural appliance as that of the Greco-Roman 
portico is so much more common than its felicitous use, that we do not won- 
der that professional men of -high genius forgo its application altogether, 
rather than have recourse to it in an unfavonrable position and aspect, or 
under circumstances where it would be unsuited to internal arrangements. 
Wren’s porticoes of this description are extremely rare, and so are those of 
the late Sir John Soane, We have already in London porticoes usque ad 
nauseam, crammed with little openings at the back, telling all the story 
of a house built within the shell of a temple. On the other hand, those 
architects whose taste has led them to avoid this incongruity and trifling 
have produced by the reverse an effect that may he classical, if that be any 
recommendation, but which is too frequently sombre and destitute of anima- 
tion, manifestly unsnited to the dull atmosphere of Britain, and especially so 
to the genius of commercial London. It is a great relief, therefore, to meet 
with a specimen that does not excite onr indignation at the repetition of the 
“ everlasting portico;” aad that relief we certainly enjoy in the inspection of 
the west front of the Royal Exchange. The situation it occupies is one so 
temptingly commanding, that though we might have recommended the trial 
of some more novel combination, we can excuse the architect’s preference for 
a portico, since his choice has been conducted to so happy a result, The 
composition under notice has the merit of character; it is manifestly the 
portico to an important secnlar building, and not to a church, much less to 
a pagan temple. It has, in an eminent degree, the advantage of artistical 
“breadth,” and possesses a play of outline and force of shadow unequalled 
in any other example in the metropolis, the west front of St. Panl’s excepted. 
The arrangement of its plan bears some resemblance to that of the Roman 
Pantheon; while the niches or recesses in the latter offer, to the sticklers for 
precedent, some lines of authority for the introduction of the Veoetian win- 
dows of the Exchange. As to these windows, we may just observe, that 
while their outlines eminently help the effect of liveliness in this portico, 
they are so designed as distinctly to express their multiform duty, though 
combined in such a way as to preserve perfect unity, The management of 
the portico ceilings, which in the Pantheon are of hald timber, is here so 
coaducted, by the vaulting we have described, as to complete the expression 
of the internal design, to enhance the effect of loftiness and general magni- 
tude, and to meet the eye of the passer-by with a snccessioa of pleasing 
forms that would have been lost under any of the older modes of arrange- 
ment. It is not superfluous to add, that the slope of the pediment, or roof- 
line of the portico, approaches more nearly to the outline of beauty for sech 
subjects than in most cases to which we can refer. This may be felt by any 
one who looks at the two extreme instances in Trafalgar-square; the one 
pediment gaping for more thao its allowance of the Royal arms—the other 
incapable, from its flatness, of receiving any sculptured device worthy of at- 
tention. 

Resuming our description, it only remains to be stated, respecting the west 
front, that the narrow compartmeots heyond the portico on the north and 
south are occupied by solid rustication in the lower part, above which, in 
each case, is a panel containing a flowered wreath and mantle, charged with 
the Royal cypher; this again is surmounted by a festoon, and the crowning 
attic exhibits a device formed with the practorial insignia. 


Soutn FACADE. 

But it is time that we look at the other fronts of the hnilding. Throngh- 
out the sonth facade the main order is continued by pilasters, dividing the 
whole length into thirteen eqnal portions, the pilasters beiog donbled at the 
extremities of the front. In each of these thirteen divisions is a rusticated 
arch of due proportions, the rustic arrangement, with its surmounting mould- 
ings, occupying abont two-thirds of the available height beneath the general 
entablature. The arch we speak of contains ordinarily a shop, with its mez- 
zaoine story above ; in addition to which, each shop has a room in the base- 
ment, foraished with all appropriate accommodation. Above the rusticated 
shop arches appear the windows of the principal story, deeply sunk, and 
surrounded by enriched architraves with boldly-carved keystones and panel- 
ings. Of the thirteen compartments into which this front is divided, the 
central one, as the entrance, and that on each side of it, are deeply recessed 
within the main order; in each is a screen arch carried upon corhels, and 
decorated with a bold shield having rich festoons of flowers attached. These 
shields are charged respectively with the arms of Sir Thomas Gresham in the 
centre, those of the city of London on the dexter, and of the Mercer’s Com- 
pany on the sinistcr. In the spaces above are three windows, boldly com- 
posed with scrolled piers, carrying enriched segmental pediments, and deco- 
rated with lion-masks and massive drops of flowers. The attic, which crowns 
the five middle divisions of this front, is elevated above the wing portions, 
its extremities being charged with devices of mantles and regalia, with the 
cyphers of Queens Elizabeth and Victoria, and the dates at which their re- 
spective Exchanges were completed; while the three middle compartments 
are recessed like those below, and occupied by deeply-enriched panels, 

The quadrant corners which connect this façade with the eastern, and that 
agaia with the north front, are withont pilasters, but contain three rusticated 
arches helow, and as many windows above. The central window is finished 
semi-circnlarly, with somewhat massive accompaniments; and above it, to 
give variety to the line of attic, is a pedimtnted tablet-composition, exhibit- 
ing the grasshopper, as Sir Thomas Gresham’s crest, surronnded by branches 
of the oak and palm. 

East FACADE. 


The east front, at which we now arrive, sustains in general the character 
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of the south, and is divided into seven compartments, three of them being 
formed into a centre, and the remaining two on each side being treated pre- 
cisely in the same manner as the ten wing-divisions in the Cornhill front, 
The three central compartments are somewhat recessed, and are divided by 
four columns instead of pilasters, two of the columns being isolated, aad two 
partly attached. The arches in these are of a more ornate character than 
their ncighbours, each being surrounded by a band of oak leaves, and finished 
with a massive keystone, that branches out with scrolls to form a corbelling 
for the support of the window dressings above, which are of large propor- 
tions and elaborate finish. The attic above this portion of the design is ele- 
vated, and fortified with massive inverted consoles, one rising from each 
portion of the entablature which breaks over the columns below. la each 
of the three divisions of this attic is a large shield, with foliage, displaying, 
respectively, the arms of the city, Gresham, and the Mercers. Each extremity 
of the attic is crowned with a fanciful terminal, bearing the cadncens of 
commerce, and apparently designed to produce a proper combination with 
the ontline of the tower, which rises from the centre. This important fea- 
ture, whose practical object is to contain the clock, with an improved chime- 
apparatus of fifteen bells, is carried to a height of 170 feet from the ground 
hy four successive stages of design, above the general order of the building. 
In the first or lowest of these its plan is a square, fortified with double but- 
tress-like piers at the angles, of which the two on the eastern face are made 
to carry up the perpendiculars of the columns below, so as to produce con- 
tinuity of line from the ground. This stage of the design is occupied in the 
east front hy a niche, and, in the others by corresponding openings, with 
architraves and bold keystones, the whole being bounded by a massive cor- 
nice. The niche is inteoded for the reception of a colossal statue of Sir 
Thomas Gresham, from the chisel of Mr. Behnes. The next story of the 
design exhibits in four aspects the clock-dials, which are nearly nine feet in 
diameter; it is flanked at each angle by two vases, and is somewhat more 
broken than the former stage. The next consists of an octagonal lantern 
pierced with a long oraamental ontlet on each alternate face, and fortified 
anglewise on the remaining four by two columns of a composed order, with 
their appropriate accompaniments. ‘The fourth and last stage consists of a 
cirenlar tambonr, surrounded by eight consoles, and pierced with ontlets in 
the intervals; the whole carrying the dome, from which is elevated the 
grasshopper vane rescued from the former building. ' 


Noatnu Facavr. 


We pass on to the north front, which differs in its subdivisions from the 
south, having, iastead of thirteen, fifteen arches of narrower proportion, five 
of them forming an advanced centre, and the remaining five on each side 
being carried by rusticated piers withont any pilasters. The centre of five 
arches consists again of three, with recessed divisions in the upper story, 
flanked by two of a more solid character. In the former, between the arches 
and the richly decorated windows which surmount them, is a tablet-conrse 
bearing three inscriptions: over the entrance the motto of Gresham, in old 
Trench, Fortun a my; to the east, or dexter, Due dirige nos; and on the 
west the //onor Deo of the Mercers’ Company. The advanced compartment 
on each side of these central three contains, on a level with the windows, an 
enriched niche; that on the east is intended to receive a statue of Sir Richard 
Whittiagton, by Mr. Carew, and that on the west a figure of Sir Ilugh Myd- 
delton, by Mr. Joseph. As the upward termination to these portions of the 
design, the attic is raised to form ornamental groups of chimnies, faced with 
carved festoons of fruit and flowers. The three intermediate divisions of 
this attic follow the recessed lines of tae architecture below, and have the 
piers surmounted by altar-like terminals, carved with the Mercnrial caduceus. 
The wing portions of this front have, ahove the shop-story of arches, a tier 
of claborately composed windows, whose dressings reach the entablature 
above, an arrangement which is evidently intended ta obviate the feebleness 
of effect that would otherwise result from the absence of pilasters, These 
wings are terminated by the general balnstrade. 


GENENAL REMARKS ON THE EXTERIOR. 


Having thns carried our survey round the exterior of the building, we will 
briefly offer our opinion that the merit of expression, which we conceded to the 
west front, may be justly claimed hy the other three; the whole effect is 
distinctly commercial ; the structure solid, as the representative of British 
trade, yet ornate, as the centre of our mercantile wealth. ‘This fitness we 
conceive to constitute the first requisite of good desigu; and we find it in 
this building not unaccompanied with unity and breadth, nor yet destitute of 
the variety attainable from light and shade. The detail is of a clear and de- 
cided character, evidently studied with a view to future effect under the dis- 
colouring hand of time. It is generally original in design, and free from the 
charge of uninventive repetition. Among other points we may notice the 
windows in the principal story, of which we have counted seven carefully- 
studied varieties, vet so applied as to avoid any frivolous disturbance of con- 
tinuity and breadth. We conld have wished that some of the shops had 
been dispensed with, so as to have allowed of more spacious entrances 
to the quadrangle from the north and south sides; but this we presume was 

a considertion of rental too powerful for the architect to enconnter. A 
threefold, instead of single external vestibule in these aspects, would have 
formed an important accession to the effect of the design. The treatment of 
the tower, considered as a portion of the building, is felicitous, whether as 
combined with and growing out from the sub-strncture, or viewed with re- 
ference to its outline at varions aogles of sight. The obstruction of its front 
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view from the eastern approaches is a much less misfortune than that which 
would have arisen from the discordance of outlines, had the tower been 
placed either in the north or south front; and to have raised it in the west, 
behind the portico, would have been iu point of character the most fatal of 
architectural errors. Sitnated as it is, the tower produces one of its happiest 
cffects as a termination to the vista obtained on approaching the quadrangle 
by the great western entrance. 


Tue MERCHANTS’ QUADRANGLE. 


To this portion of the building it is necessary that we shonld now direct 
our attention. The Merchants’ Quadrangle, of which we have alrcady stated 
the dimensions, presents to our view an open court, whose length from east 
to west, is twice its width. Its height presents us with a composition of two 
orders—Doric below, and Tonic above, the columns being engaged to the 
solids behind, and elevated upon pedestals. Each of these orders compre- 
hends a line of well-proportioned arches, with appropriate imposts and dress- 
ings. The arches of the lower tier being open, communicate with the am- 
bnlatory or arcade that surrounds the court; and at the back of this ambula- 
tory are corresponding divisions of piers with arches deeply recessed. The 
arches of the upper tier, comprised within the Ionic order, are treated as 
large enrved recesses, enriched with panelling both reticulated and plain, and 
containing each a window, whose dressings are advanced in a very prominent 
relief, standing within a carved stone balcony, and finished above with an 
elaborate and pedimented top, that occupies the head of the great recessed 
arch. Above this window, ia the crown of each arch, is a keystone, forming 
a handsome cartouche-shield, charged with the arms of one of the states with 
which we have commercial iotercourse. This is surmounted by the entabla- 
ture of the order, the cornice of which is of unusvally bold projection and 
detail; and from this rises the attic, which, with its broken outline of piers 
and open panelling of playful design, terminates the composition. This de- 
scription embraces one vertical compartment of the general design; to com- 
plete the circuit, it must be understood that on each side of the length of the 
court there are seven of these compartments with two small ones, and, at 
each end of the court, three such compartments with two small ones. These 
smaller compartments, being two at each corner of the quadrangle, have each 
arusticated double arch below, and, varionsly, a window or niche above, 
surmonnted, successively, with a carved festoon and a panel containinga wreath 
of oak and laurel. An ornamented group of chimnies terminates the attic 
over each of these corners. 

We consider the composition of this court eminently successful. It is 
more imaginative than any of the external design; the combination of forms 
is grateful even to the uninitiated eye, while the subdivision and character of 
detail are calculated to enhance its apparent magnitude. We are only un- 
certain whether we should not have proposed a greater width of proportion— 
whether that of three to five, for instance, would not have been preferable to 
the present of one to two. 

But, we must complete our description of the surrounding ambulatory, by 
observing that its ceiling is formed on a principle somewhat analogous to 
that developed in the wooden ceilings to some of onr churches of the later 
Gothic period. Every pier of the arcade has a band or beam crossing over 
to its neighbour aguinst the opposite wall, which beam is curved down to its 
springing at each end, and carried by a corbel or console. In the opposite, 
or longitndinal direction, these beams are intersected by two others, so as to 
form in each division of the ambulatory one large panel between two narrow 
ones. Pendants of varied foliage are applied at all points where these beams 
or bands intersect each other. A similar arrangement is recognized in the 
pavement, which repeats in party-coloured stone the architectural lines of 
the ceiling. 

Tue Encaustic DECORATION. 

It is ou the ceiling and walls of this ambulatory that the extent of the so- 
called encaustic painting, of which we have heard, has been executed by, and 
under the direction of, M. Sang, the artist of Munich. Some notices of the 
day have proved a verbal description to be of so little use in elucidating mere 
matters of colonr and pictorial device, that we shall abstain from anything 
more than a very general notice of M. Sang’s performance. llis object has 
heen to obtain colour by the Raffaellesque style of decorative design, and in 
this he has admirably succeeded, displaying a most inventive fancy, great 
elegance of outline, large resources for the enrichment of purely architectural 
members, a perfect knowledge of the harmony and balance of colours, and 
extreme beauty of execution. Under the advice of the architect, he has 
maintained the expression of the editice by the varions national heraldic sub- 
jects, introduced into the leading compartments of the ceiling, while the 
somewhat minute character of his detail increases the expansiveness of the 
general arcbitectnral effect. Notwithstanding its frequently-questioned ap- 
propriateness, we are glad to see this class of decoration finding its way into 
the mart of merchandise ; even there, the loiterer may naw become impreg- 
nated with some of that zeal for art, which shall ultimately vindicate us from 
the alleged tastelessness of the mere nation doutiquicre, Not that we speak 
of this mode of embellishment, for a moment, in the same tone that we 
should adopt towards the highest school of pictorial composition ; but it is 
still a department well calculated not only to please but to improve the com- 
mon taste, and quicken the perception of beanty in general. It is, moreover, 
a department to which English skill has been very tittle directed; while on 
the continent, and especially under the auspices of the King of Bavaria, it 
has for years been cultivated with great ussidnity and success. lence the 
difficulty in the present instance, where expedition seems to have been a 
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primary object, of decorating such a large extent of surface without some 
assistance from those accustomed to the same work abroad. llad the 
Gresham Committee been prepared to authorize the execution of a series 
of paintings of a far higher order, in the historical and descriptive depart- 
ments, so far as these might have been applicable, it is matter of evidence 
that English talent would have been more than adequate to every exigency ; 
it is from the novelty and peculiarity of the work alone that any necessity 
arises for extraneous assistance. 

We have hitherto omitted to state, that the north and south approaches 
to the quadrangle, as well as the entrance under the tower, have also had 
their ceilings painted hy M. Sang, in fresco; the eastern entrance is particu- 
larly successful. We must also meution, before leaving the ambulatory and 
its decorations, that its north-east and south-east extremities contain niches, 
which arc tenanted respectively by the statue of Queen Elizabeth, by Mr. 
Watson, and of Charles 1., by Gibbous; the latter being the identical occu- 
pant of the central place in the former Exchange. These statues, of course, 
refer to the buildings for the same purpose erected in the reigas of the sove- 
reigas they represent. 

TESSELATED PAVEMENT. 

In closing our account of the quadrangle, we have only to observe that its 
open area is floored with tesselated pavement, under the care of Mr. Singer.? 
Its design consists, generally, of a large fret and accompaniments, forming a 
broad external border, after which the elongated form within is subdivided 
by other bands of oraament into a square between two obloags; each of 
these figures has then a lozenge inscribed within it, entwined with a circle at 
each of the angles. ‘The space left in the centre of the larger figure is in- 
tended to afford the site for Mr. Lough’s statue of Her Majesty; the centres 
of the smaller lozenges are occupied by asemi-arabesque flower. bhe general 
design is by no means characterized by the exuberant fancy of some of the 
Roman remains; but its effect of colour is rich and good, harmonizing well 
with the éout ensemble of M. Sang’s adjacent performance. We have only to 
hupe that the dust of trafic may not totally obscure, nor exposure to the 
elements quickly destroy, Mr. Singer’s production; as the experiment which 
he has here made is one which we would willingly see repeated, and with 
success, wherever a favourable opportunity may present itself. 

THE SCULPTURE. 

We are sorry that, after going the round of the building we find we must 
be very brief in the consideration of the remaining accessory, that of sculp- 
ture. Mr. Westmacott’s production, which occupies the tympanum of the 
pediment, seems to us a display of individual figures, civic, commercial, and 
foreign, rather than a composition, those figures being well executed, but 
minute withal. The whole is meagre as to descriptive interest; and the 
isolated as well as emblematical character of the presiding figure of Com- 
merce, amidst sixteen occupied realities, leaves it open to the charge of that 
want of significancy urged by the author of a jew d'esprit which appeared in 
The Times about a month since. The general effect, however, is rich, the 
relief powerful, and the principal lines in harmony with and subordiaate to 
those of the architecture. We object to the motto from Scripture, as heing 
a mere sculptural subterfuge, and especially out of keeping with the Latin 
inscription beneath. 

The department of architectural sculpture, such as that of devices, drape- 
ries, flower-carving, aud the like, has, we are given to understand, been com- 
mitted to Mr. Westmacott. The golden days of Grinling Gibbons are gone, 
without leaving to ns his worthy representative. Greatly is it to he lamented 
that our present architects are not more solicitous to revive the ancient school 
of carving, and reject the trumpery and meretricious finery of plaster and 
composition, which affords to every pretender a means of display as equivocal 
in taste as it is cheapin execution. The mischief of all this, is that it substi- 
tutes the mechanical for the imaginative, the perpetual repetition of one idea 
for the renewed creations of individual genius. As ordinary spectators, we 
never walk round the inside or outside of St. Paul’s, without wishing that all 
the members of the architectural profession could he made to feel this fact 
as deeply as we do. In the Exchange, however, there appear many steps 
taken in the right direction ; and we hope to see the same track followed 
with increasing success hy all future practitioners who value their art for any- 
thing more than its commission. 

Liorn’s Room. 

Before closing our remarks, we must notice Lloyd's rooms, which are the 
only apartments of any public interest. They occupy, as before stated, the 
north-eastern portion of the principal story of the buildiug, and are ap- 
proached by a staircase of amplitude and solidity, arranged in easy stages, 
but exhibiting little effort at display. From this we enter the archway lead- 
ing to what is, specifically, the lobby, a lofty apartment, equal to a square 
of about 35 feet, but of irregular form on the north side. From the 
irregular portion, however, a symmetrical space is cut off by the intervention 
of a columned arcade of three openings. This lobby communicates to the 
west with the commercial-room, to the south witb the subscribers’ or under- 
writers’-room and its suite, and to the east with the captains’-room. The 
commercial-room is affected in plan by the general obliquity of the site, but 
is treated in such a way as almost entirely to disguise that fact. Its extreme 


1 The tesselated paving since the openiog of the Exchange has been removed, it is a 
failure either through its being exposed to the open atmosphere, or not being properly 
embedded in a cement that would withstand the influence of moisture, The area is to be 
covered with Seyssel Asphalte. 
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length is about 92 feet ; its average width 40, and height 30. It is divided 
into five compartments in leugth by means of broad enriched piers on each 
side; these compartments answeriug to the same number of windows, which 
derive light from tbe upper part of tbe merchauts’-court. Each corner of 
the room is a quadraut, in the ceatre of which stands an Ionic column, ele- 
vated on a pedestal, and giving support to an advancing angle of the entab- 
lature, which is continued round the room considerably enriched. From 
this springs a cove to meet the plafond of the ceiling, across which all the 
prevailing lines of the vertical architecture are coutinued, aod from which, 
by the five priocipal compartments, light is liberally introduced through ele- 
gant horizontal glazing. But the principal of Lloyd’s apartments, for size 
and symmetry, is the subscribers’-room, which looks into the quadrangle at 
its eastern end, and is an oblong of 98 fect in length by 40 in width. lt is 
divided in length into six compartmeuts, by members very similar in effect 
to those in the room last described, though their detail is totally different. 
Like that, it has its ceiling commenced with a cove-like arrangement, but 
pierced in each compartment into a half-groin, through the top of which 
light is introduced by an ornamentally glazed hexagon. The chief supply of 
light, however, is obtained reflectively, down the centre of the room, each of 
the six compartments of the ceiling being there elevated into a dome, with a 
window beneath its springing on each side. The effect of this mode of light- 
ing is less brilliant, perhaps, than of that in the commercial-room; but it is 
beautifully diffusive and gentle, while abundant in its supply. The decora- 
tive detail in this room is very considerable, but far from overpowering: we 
observe in it the frequent repetition of the heraldic bearings adopted by the 
establishment of Lloyd’s. 

Leaving this room by an archway on the south-east, we enter the reading- 
room, an apartment 40 feet long by 25 wide, lighted by a lantern and fitted 
at mid-height with a gallery on each long side, approached by a double stair- 
case on the east. The decorations of this room are not so elaborate as to 
detain us for a description; and we tura, therefore, by the north, succes- 
sively through the secretary’s-room, its anti-chamber under the tower, a 
clerk’s oftice, and the kitchen of Lloyd’s, which suite completes the circuit 
uf the eastern court, and brings us to the captains’-room. More need not 
be said of this apartment than that it is a cheerful comhinatiou of three 
rooms in one, conaected by wide archways, and occupying the north-east 
angle of the building ; from this we are led out again upon the great lobby 
first noticed, and from which we retreat without thinking it necessary to 
carry the reader through a series of various other and less accessible apart- 
meots of no public interest. 


lere, then, we conclude our review of this important structure; and in 
doing so we shall not pay the architect or his co-operators the adulation with 
which the crowd are too apt to laud every new building of maguitude wheu 
clean from the mason’s hands, as a superb cdifice, magnificent pile, aud what- 
ever else the use of equally discriminative terms can make it. Be it enough 
that we offer the expression of our opinion that the building has merit sufti- 
cient to secure for it the approbation of futurity; which is the highest ob- 
ject a true artist aims to secure. 

That we may not leave our account incomplete, we subjoin the names of 
those gentlemen who have been immediately and statedly engaged in super- 
intending the building, or conducting its decorative departments, not omit- 
ting to recognize at the outset the services of Mr. Richard Lambert Jones, as 
the chairman of the controlling Gresham Committee :— 

Mr. William Tite, architect. 

Mr. Ebenezer Trotman, assistant. 

Messrs. G. and R. Webb, builders of the foundations. 

Mr. Thomas Jackson, builder of the superstructure. 

Messrs. Westmacott, Behnes, Carew, Joseph, Lough, and Watson, sculptors. 

Mr. C. H. Smith, architectural carver. 

llerr Frederick Sang, decorator in fresco aud encaustic painting. 

M. A. Singer, maker of tesselated pavement. 

Mr. E. J. Dent, clockmaker. 

Messrs. Mears and Son, bellfounders. 

In conclusion, we derive satisfaction from a belief that the general state of 
professional, and even of public taste, as well as the recently increased facili- 
ties for buildiag, are in favour of great advances in architectural excellence. 
Within less than an interval of 20 years, we find that an edifice, not far dif- 
fering in size from the General Post-office, and displayiag incomparably more 
studied composition and elaborate detail, can be raised at about half the cost 
which that structure demanded. We wish all success to art and its profes- 
sors, and hope that, for the national credit, its interests may never be disso- 
ciated from the favour of those influential men who shall hereafter assemble 
in the new Royal Exchange, the centre of the commerce of the world. 


Armosrneric Raitway.—The Constitutionnel states, that “ the first trial 
on a large scale was made of M. Hallete’s plan of applying the atmospheric 
system to railroads a lew days since on a space of 300 feet in his manufac- 
tory at Arras. The result appears to have been so satisfactory, that Messrs. 
Arago, Seguier, and other distinguished engineers, are to be invited to wit- 
ness a second trial in a few days.” 
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REVIEWS. 


Lectures on Painting and Design. By B. R. Haypoy, Historical 

Painter. London: Longmans. 1844, 

Haydon has created such a sensation in the artistic world that the 
greatest interest has been felt with regard to his book. Those who 
have heard him lecture knew how to settle the matter, but many of the 
public knew scarcely what to expect. Was it to be something very 
bad and very horrible, abusing the cocked hats of the Academy, and 
putting forward a farrago of trash and discontent? This many have 
asked, and many will ask, on hearing of a book fromthe pen of the 
Great Satan of Art, which many innocent people, on the ingenious 
suggestions of their neighbours, believe him to be. To this we can 
answer that it is a mighty pleasant kind of book, hardly a word abont 
the Academy but what is good, no treason about Queen Elizabeth, and 
a great deal of sound and useful information. It will be as pleasant to 
those who appreciate the exertions of a hard-working man to know 
this, as it is unpleasing to those who treat him as a bugbear to find 
that they have no points on which to lay hold. As to ourselves, we 
are not Haydonites, but we know of no allegiance we owe to the 
Royal Academy to take part in squabbles against Haydon, and we 
think we are able to form a good judgment of our own with regard to 
him, He has very likely been an indiscreet man, he has involved 

‘himself in artistic rows there can be no doubt, and he is morbidly sen- 
sitive as to the feelings of the Academy towards him, but what we 
have got to deal with is his public conduct as a teacher of art, and we 
can readily ascertain that. He has for the last ten years been engaged 
in diffusing public information on art among the literary institutions 
of the country, sometimes receiving an inadequate remuneration, but 
often, to our personal knowledge, making great sacrifices and putting 
himself to much inconvenience in order to promote some public object 
where he could meet no reward but the conviction of having rendered 
a valuable service. In his lectures he may on some points have been 
unsound, no man is perfect, but there cannot be the slightest doubt in 
the world that he has done more to give the public information on art 
than any man in this country. Haydon’s lectures have co-operated 
more than anything else in the extension of schools of design and of 
artistic instruction, and he has every reason tobe gratified that he 
has been listened to, upon a little known subject, with attention, with 
admiration, and with the determination to profit by hisadvice. ‘These 
discourses have also roused the public as to the fresco competitions, 
and prepared them to appreciate the works exhibited for their inspec- 
tion. Art Unions have also benefitted by the popular sympathy so 
excited, and no impartial inquirer will doubt that immediately and 
indirectly he has done more for the arts than any single individual. 
On these grounds he is entitled to our gratitude and our attention, 
and all the private demerits in the world, if any attached to him, could 
never cancel these public benefits. We believe, however, that as to 
the squabbles between Haydon and the Academy the exasperation is 
mucl moderated on both sides, and that with the good feeling of the 
public a better disposition will be infused. 

The lectures of such a public servant demand, therefore our atten- 
tion, but do so the mure strongly as Haydon’s exertions have greatly 
advanced the public taste for art, and excited a feeling which we 
have endeavoured to stimulate, and which is already bringing a power- 
ful influence to bear upon architecture, as we hope it will yet more 
decidedly do. Let us have better educated architects, a better edu- 
cated public, aye, and we say better educated critics, and we may hope 
for the advancement of architecture, and on these grounds we now, 
as we have always done, devote our attention with pleasure to one of 
the collateral branches of the fine arts, which we firmly believe are 
essentially united. We cannot but think it would be much better if 
painters and sculptors were more of architects, and architects more 
of painters and sculptors, for we are certain this is essential to the 
exertion of every energy of art. A great source of Charles Barry’s 
power undoubtedly is his appreciation of colour and design in con- 
nection with his architectural monuments. Who does not prefer the 
Reform Clnb to the British Museum or National Gallery whitewash ? 

These lectures of Haydon we have had tbe pleasure of hearing 
more than once, and yet we read the book with as much delight as if 
it had been quite novel, and so, too, will all its readers. Difficulty, 
indeed, has been already experienced in finding fault with it; it has 
been intimated to be unsound, but it has not been proved, while that 
it is entertaining none have expressed a doubt. It is pretty certain, 
indeed, that it must become a manual not only for the student but for 
the public, and it is well qualified for this, including in a small space 
the rudiments of artistic knowledge, with adequate illustrations from 
Mr. Haydon’s pencil. The anatomy is carefully got up for the use of 
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the artist, elarging on practical applications, and free from non-essen= 
tial anatomical minntiz. 

Hayden's doctrines are well enough known. First, that High Art 
is everything ; second, that the Greeks were the greatest masters of 
High Art; third, that the ideal in art consists of the selection of the 
best points from the best models; fourth, that dissection and a know- 
ledge of anatomy are the essential preliminary to the artistic career ; 
fifth, that Michael Angelo is not to be swallowed wholesale; and 
lastly, that people may stop at home and become great artists by 
studying the Elgin Marbles. The last words Haydon says he wishes 
to utter on art are “Elgin Marbles, Elgin Marbles,” and to them and 
the Cartoons he constantly refers. To Haydon’s practice the public 
will of course appeal, and we think there he has many points in his 
favour, for though we believe he often misconceives his powers and 
has painted as many bad pictures as any man, yet we think few have 
produced more good works, and in those he shows more mind than 
any of his competitors. Unfortunately he paints for halls snch as are 
not yet built here, and his efforts are often ill-appreciated, and yet 
such works asthe Napoleon Musing and the Leap of Curtius would 
be alone sufficient to stamp him as a man of high genius, had he nat 
other and not less valuable works. 

It is of course a great temptation to rifle the stores of such a book, 
and we have many excuses for the author’s benefit, but we feel we 
need be sparing, while as we can scarcely enter with our readers into 
the minutie of painting and design we must string together a number 
of desultory extracts and remarks. The anecdotes of artists and 
public men are often good illustrations of valuable doctrines. Here is 
a tradition of Vandyke— 


In the same way, as the ahove descriptions come direct from the great 
men themselves. I can give you authentic intelligence from Vandyke’s own 
painting-room. 

An old lady of eighty sat to Richardson; she, when a girl, had sat to 
Vandyke. She told Richardson, Vandyke’s pictures looked whiter and 
fresher than at present; Richardson told NHudson, Hudson told Reynolds, 
Reynolds told Northcote, and Northcote told me. So that I can give you 
positive information up to Vandyke. 


Wilkie’s first public appearance with the Village Politicians may 
follow— 


Never was anything more extraordinary than the modesty and simplicity 
of this great genins at the period of this early production. Jackson told me 
he had the greatest difiiculty to persuade him to send this celebrated picture 
to the Exhibition; and 1 remember his (Wilkie’s) bewildered astonishment 
at the prodigious enthusiasm of the people at the Exhibition when it weut, 
on the day it opened, May 1806. On the Sunday after the private day and 
dinner, Friday and Saturday, the News said, ‘A young Scotchman, by name 
Wilkie, has a wonderful work.” I immediately sallied forth, took up Jack- 
son, and away we rushed to Wilkie. I found him in his parlour in Norton- 
street, at breakfast : ‘‘ Wilkie,” said T, “ your name is in the paper.” “Is it 
really?” said he, staring with delight. 1 then read the puff “ ore rotundo,” 
and Jackson, I, and he, in an ecstacy, joined hands and danced round the 
table. 


Haydon himself may come in on the subject of ears— 


Not one in ten thousand perhaps, Mr. John Bell says, can move his ears. 

The celebrated Mr. Mery used, when lecturing, to amuse his pupils by 
saying, that in one thing he surely belonged to the long-eared tribe; upon 
which, he moved his ears very rapidly backwards and forwards; and Albinus, 
the celebrated anatomist, had the same power, which is performed by those 
little muscles not seen. 

I tried it once ia painting with great effect. In my picture of Macbeth, 
(Painted for Sir G. Beaumont, 1812, now at Colchorton Hall,) when he was 
listening in horror before committing the murder, 1 ventured to press his 
ears forwards like an animal in fright, to give an idea of trying to catch the 
merest sound; and it was certainly very effective, and inereased amazingly 
the terror of the scene, without the spectator’s being aware of the reason. 


Of his favourite Elgin Marbles he tells as follows— 


“What arc these marbles remarkable for?” said a respectable gentleman 
at the Museum, to one of the attendants, after looking attentively round all 
the Elgin marbles. 

“ Why sir,” said the man with propriety, ‘‘ because they are so like life !”” 

“ Like life,” repeated the gentleman with the greatest contempt; “ Why, 
what of that ?” and walked away. 

To this gentleman it might appear no great thing to render works of art 
like life; but if he had reflected—so many are the by-paths which branch 
from the main one, so much do men sopbisticate in favour of their own pro- 
pensities,—so easily are all deluded by the seductions of idlencss-——that, in 
4000 years, few indeed are the men who have made their imitations like that 
life with which they are eternally surrounded. 


Opie is brought in for the following illustration— 
In the infant, the jaw not being formed, the shape of the mauth is not 


| altered; but in age, the jaw having been formed in manhood, the momen’ 
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the teeth and alveolar process fall away, the jaw rises up, the lips double in, 
and the external shape, in consequence, is one of the greatest characteristics 
of age and feebleness, and more mortifying to hnman nature than any other 
that happens to it, in its progress to the grave: there is nothing so pros- 
trates human vanity. There is a story told of Opie: he was painting an old 
beau of fashion! Whenever he thought Opie was touching the moutb, he 
screwed it up in a most ridiculous manner. Opie, who was a blunt man, 
said very quietly, “Sir, if you want the mouth left out, L will do it with 
pleasure.” 


And while on the subject of pictorial effect, we may sketch the fol- 
lowing— 

A critic has no more right to find fault with a picture where the effect of 
smoothness is given by roughness, than a lover has because the softest face 
of a beautiful woman is not as soft apparently, however soft in reality, on 
close inspection, as where it can be best seen. 

I remember an old lady being astonished at the Duke of Wellington’s 
Velasquez, and expressing great delight, and then looking close in, and say- 
ing in disgust, ‘‘ Why, it is painted for the distance I see.” 


The following it is very clear applies to Brougham— 


For thirty years 1 have nrged the point of public encouragement, inde- 
pendcnt of academic influence, and all our greatest men seemed absolntely 
abroad on the subject. Even Canning was not at all aware of the connexion 
of art and manufacture, or the moral importance of High Art as a comme- 
niorative power. They shewed the best dispositions; they took it up always 
with enthusiasm, because their common sense was appealed to; tbey then 
proceeded to inqnire of the official academician. He replied, the nation had 
no taste, the artists did not reqnire it; and the minister, astonished at snch 
remarks, received me the next time like a distempered madman. Jord 
Brongham, Lord Durham, Lord Farnborough, Lord Colborne, all took up the 
cause and dropped it in a fright. Wonder no longer at the fate of history, 
at Tnssey’s persecution, Barry’s struggles, or my prostration of furtune. 

Would you believe that a noble Lord, known to yon all, to whom we all 
owe obligations, actually said to me, when laying before him my plan to 
adorn the House of Lords, in 1823, “ Do yon think the people will ever have 
any taste?” Suppose l had said to him, when he was founding a university, 
Do you, my Lord, think the people will ever have any knowledge? No, he 
would have replied, unless you give them schools and hooks, and open their 
understandings ; and so I say of art. How can they have taste if yon found 
not schuols of design, or shew them fine works? Of all the ministers with 
whom I have had the hononr of communication, none paid so much atten- 
tion as the Duke of Wellington; he replied at once, gave his opinion, and 
received mine with the frankaess of his character; he entered into the qnes- 
tion, allowed me to argue it, and to prove him wrong if I could. T got 
no cold official sophistry from him, his mind is a mind vot to be talked 
over by an academician ; he saw the value to the country of public support 
to art, he lamented its dreadful condition, and I believe in my conscience he 
would have remedied its defects. I know he has said so since, but not to 
me. 

Coleridge is one of the personages of the next extract. 


Coleridge, with all his wild dreams, was always selecting for the artist ; 
and I never in my life remember one of his subjects which had a single qua- 
lification. Coleridge was seldom intelligible, with the subtle distinctions of 
words, mnch less likely was it in art, which requires gross palpability, he 
conld make himself understood. 

I have seen the finest scenes in the world between Coleridge and Sir 
George Beaumont. Sir George’s adoration of Sir Joshua was sincere. Cole- 
ridge would often attack bim; the agony of Sir George between his enthu- 
siasm for the genius of Coleridge and his awe for his departed friend are not 
to be done justice to. 


The mania of Reynolds for colour is thus characterized— 


The imitators of Reynolds endeavoured to get this beauty in their piclures 
by all sorts of solid materials, never considering it was not the solidity of the 
vehicle, but the manner of using the vehicle. The richest and most solid 
impasta can be got by taking the colour half dry and touching into it, thus 
half dragging up what was put on before, and embodying both in one rich 
gniamy snrface ; this requires that rare quality—genius. The continual out- 
cry of imbecility is, that the Italians had better reds, better yellows, better 
oils, and better brushes, than the moderns: this is a great delusion. Titian 
got his colours from the colour shops in the Rialto, as we get ours from 
Brown’s ; and depend on it, if Apelles or Titian were living now, they would 
paiot just as good works with onr brushes and colours as with their own. 
Sir Hnmphry Davy says, that the finest works of the Grecks and Italians 
were executed in the ochres, reds, blacks, whites, and blues, we all now nse. 
Reynolds, from a craving for superior excellence, was at the merey of every 
new freak—fancying one day, one material was the thing, and the next, try- 
ing a new one; to show you his extreme readiness to try every thing, Mr. 
Prince Iloare told me he once carried him a colour in a shell from India, a 
beautiful purple—he was glazing those three angels embracing each other, 
—he dipped a brnsh at once into it, and used it; the next day it had all 
flown. In reality, the Old Masters had by no means so many advantages as 
ourselves: Titian painted often on table-cloths; Kubens’s pictures are often 
seamed; canvass was then narrow aad coarse. 
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And it must not be said that Haydon depreciates Reynolds, though 
he contests with apparent justice many of the doctrines in his lectures. 
He says— 


In the dignity of portrait, no heads excecd Reynolds’, though Titian’s and 
Vandyke’s are more delicate in execution. lle was a great man, but cer- 
tainly a light thinker; and yet, considering his incessant practice in indi- 
vidual resemblance, it is extraordinary he wrote as he did. le first brought 
the principles of art into something like consistency ; and, though greatly 
indebted to Coypel, he tirst rescued it from the trash of De Piles, the com- 
mon-place recipes of Lionardo, great man as he was, and all the old bewil- 
dered theorists; and, in his immortal notes on Dn Fresnoy, he has settled on 
a basis, never to be shaken, the leading rules of effect, light and shadow, and 
colour. Mere he was trnly great; it was ouly where his previous education 
and previons habits had not been deep enough that he wandered in his theory 
of beauty and form, which nothing but dissection of the brute and man can 
evcr illustrate clearly. Elis eye for colour was so exquisite that 1 do not 
think there is a single instance in all his works of a heated tint which is 
called foxy. This cannot be said of Rubens or Rembrandt; and I believe in 
my conscience it can only be said of Reynolds and Titian. 


And Sir George Beaumont’s merits are also enumerated. 


One of his dearest friends was Sir George Beaumont—he was one of those 
links between people of fashion and artists, who placed artists at their table 
with all who were distinguished iu poetry, philosophy, oratory, rank or 
fashion. 

There was a schnol in High Life of this description, which was farmed by 
Sir Joshua, they looked up to him as a god, listened to him like an oracle, 
and believed a great paintcr to be the greatest of mortal beings. 

On them Sir Joshua left his mantle, and they were principally instrumental 
in founding the British Gallery, and keeping alive in the fashionable world 
the taste for pictnres. The luss uf Sir George nothing has compensated us 
for,—his taste and genins were exquisite. Tlad he not been born in high 
life, in my opinion, he would have been onr greatest landscape painter—he 
talked of art, he dreamed of art, and seemed to think nothing else on carth 
worthy consideration. 

The moment he came tu town, he sct tbe whole world in an uproar, and 
made it an evidence and a necessity for any one of any pretensions of fashion 
to meet artists at his table, and to visit their painting-rooms, and buy their 
pictures. 

Ife it was who laid the foundation of nnr National Gallery; he was the 
friend of Wordsworth, when the world denied his genins; and though he 
was capricious, and laid the foundation of all my distresses, as well as others, 
yet as painters we felt his loss bitterly in the art—a loss that never has been 
repaired, and probably never will; and when his admirable letters on art are 
hereafter pnblished, it will be found his pretensions have not been over- 
rated. : 

It was his decided opinion, and no one had greater right to hold one, that 
breadth and essential detail were the true excelicnce, and onght to be united ; 
he knew the materials of art and the splendour of nature, and he knew nature 
could not be approached but by the most judicious artifice; and when painters 
painted all light, in hopes of getting brilliancy, or all dark, in hopes of getting 
depth, they entirely missed their object. 

I have heard many artists complain of the disposition of people of fashion 
to bring forward young men—after having had the full advantage of such 
disposition themselves,—the more young men brought forward the better for 
the art; if the young men have not talent to keep the stations in which men 
of rank from the kindest feclings are disposed to place them, surcly you are 
not to blame the patron for his good wishes. 


Lawrence is also in our mind fairly appreciated. 


Lawrence drew better than Reynolds, but Reynolds was never guilty of 
many ignorances of composition and design that Lawrence was guilty of 
every day. 

In invention there is no comparison. Reynolds was a genins, and so he 
was in colonr: whereas Lawrence had no eye, and I remember but one head 
of exquisite colour that might bear comparison with Reynolds—a head of 
Lord Bathurst; Gonsalvi, and the Emperor af Austria, perhaps, may be added. 
In composition, Lawrence was a child, and Reynolds a great master. Rey- 
nolds, from his knowledge nf perspective, always planted his ten on their 
fect; while all Lawrence’s nobility stand upan their tip-toes, and will do so 
whilst the canvass lasts. Reynolds appeared, as Burke said, to descend to 
portrait from a higher style, while portrait and portrait only seemed to be 
the extent of Lawrence’s understanding. Reynolds was the philosopher of 
art, Lawrence the gentleman, with a tendency to dandyism. 

Lawreace’s great power was seeing, transferring, and identifying the hap. 
piest expression of a sitter; and no man ean bear testimony tu this power 
more than myself, } had several under my own eye of the nobility he had 
painted ; for the first half hour I saw no resemblanec; at last, some lucky 
remark lighted up their features, and in these few moments I witnessed 
Lawrence’s choice. 

Before Lawrence went to Italy, which subcred his meretricionsuess, Fuseli 
used to say, and truly, that his pictures in effect were swecpings of a tinshop ; 
but through all his works there reigns a sense af beauty, which if it bad been 
tempered and corrected by a reverence for the great names of the art, in- 
stead of being pampered by medals, with otlicr young gentlemen and ladies 
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in carly life, would have corrected his taste; though Sir Gearge Beaumont 
feared his cye was defective, and Reynolds predicted his style would attract 
the ignorant and rnin the art; he has not rnined it, but he did it serious 
harm, There is an interesting anecdote of the two men, so completely illus- 
trative of each, that I will relate it. At a nobleman’s house, there exists an 
exquisite picture by an old master. Reynolds, when there, always had it 
taken down, and with due humility dwelt on it for hours. Lawrence sulse- 
quently used to visit the same house. The nobleman, astonished at Law- 
rence’s apathy, offered to have it taken down, which Lawrence declined, and 
retired to billiards. 


With regard to the necessity for the artist to dissect, Haydon is 
most strenuous on that point, and we thiuk with justice, even if 
abstract reasoning did not sanction it, practical experience is evidently 
in its favour, Let any one who can draw try fo compose a figure in 
any attitude, and pnt in the muscles of the thigh or ofthe calf of the 
leg without a model, and he will find what uncertainty he will have 
as to their form, and the difficulty of getting a resemblance to nature. 
The study of the living model and of the antique will of course do much, 
but even this will be greatly forwarded if the student knows whence 
his muse’es come, whither they go and how they act, and for this 
there is nothing like dissection. The author states what led him to 
his opinions on the essential characteristics of man. 


Many years ago, whilst dissecting a lion, in my early youth, I was amaz- 
ingly impressed with its similarity as well as its difference in muscular and 
bonc constrnction to the human fignre. It was evident the lion was but a 
modification of the human being, varied in organic construction and muscular 
arrangement, only where it was necessary he shonld be, that his bodily powers 
wight suit his instincts, his propensities, his appetites, and his lower degree 
of reasoning power. On comparing the two, I found the human being stood 
erectly on two fect, the lion horizontally on four. On placing the lion on 
his two hind fect, resting on the heels and toes Jike a human heing, J found 
he conld not remain so; I found he had no power of grasping with his fore- 
paws (answering to the human hand, and but a modification); 1 found he 
could not move his fore-paw arms right from the shoulder, nor his hind-fect 
limbs right from the hip; 1 found his feet flat, his body long, his brain di- 
minished, his eyes adove the centre of his head, his jaw immense, and vast 
muscle occupying that portion of the skull, to assist the action of the jaw, 
which is filled by brain in a human creature; I found his spine long, his pan- 
bone narrow, his inner ancle lower than the outer, his chest contracted, and 
his fore-arm as long as his upper arm. I pnt down these distinctions as 
points characteristic in head and figure of a brutal and unintellectnal being. 
] then examined the man: T found his power of grasping with the hand, by 
the action of his thumb, perfect; I found the motion of his arm free from 
the shoulder-joint, and his thighs free from the hip ; I feund bis feet arched, 
his inner ancle the highest, his pan-bone large, which, by resistance to the 
action of the great extensor of the legs, increases their power, his eyes at 
the centre of his skull, bis upper-arm Jonger than the fore-arm, lis spine 
short, and his brain enormous. 1 put down these distinctions as characte- 
risticin face and figure of a superior and intellectual being. These differences 
are facts—thcy were intentional, or accidental !—thcy were formed by the 
Creator, or they were not !—if they were as they were, there was reason ia 
the differences, and that reason issued from the Creator’s mind. Surely, 
then, it was justifiable to lay down a principle of form from ascertainiog these 
distinctions. Full of delight, reference was at once made to the Metopes of 
the Temple of Theseus (which, being executed fifty years before the Parthe- 
non, were more likely to develope system than the later works from the 
Parthenon itself, where art is so exquisitely concealed); and all the points 
put down as characteristic of a perfect human figure, were so evident, as not 
to be mistaken; and bothin the works of the Parthenon, executed hy Phidias 
and his school, and in those of the Temple of Thesens, the principles of a 
standard figure were so distivct, that 1 will defy any artist to have developed 
them so systematically and so decidedly without intention and without 
knowledge. 


We are inelined to agree with the aulhor that the Greeks dissected, 
we have positive evidence on the point, and the reasoning moreover 
on the negative side is, as he shows, defective. We agree with him, 
also, as to Michael Angelo; with him, we fully appreciate the talents 
Michael Angelo possessed, but it is incontestable that his sculpture really 
is generally extravagant and wanting in repose. We agree also with 
him that a man may beeome a great master wilhout going to Italy, 
but his own impressions in the Louvre (p. 258) must show him that 
there is the greatest benefit in foreign travel, were it only to make 
a break in the conventional effecl of home sludy it would be desirable. 
A young nian mixing only with fellow countrymen and among exhibi- 
tion works wants some lesson to remind him that there is other art 
besides the meretricious parades of Trafalgar Square or Pall Mall. 
The assertions of our author as to the supremacy of Greek painting 
must have the support of aetual facts before we ean receive them as 
anything more than ingenious assumptions. We must confess we are 
strongly inclined to believe that Greek art did not make the advanees 
assumed, and we set at naught the byperbolieal expressions of eon- 


temporaries, for investigation will teach us how such have been mis- 
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applicd even in modern times. A good feature in Haydows instruc- 
tion, and a fine characteristic of the man, is that he never forgets 
national interests, nor the counection of High Art with the humblest 
pursuits of manufacture, inculeating the importance of design as a 
grand principle in education. 

Among tlie good advice with which the volume is thickly suwn, the 
following will be appreciated by the young architect and engineer, by 
the old arehitect and engineer, as well as by tbe young painter and 
the old painter— 


It was exceedingly fiue of Sir Joshua, after making a large fortune, to tell 
the yonng men: “ Were ] now to begin the world again, to catch the slightest 
of Michael Angelo’s perfections, to kiss the hem of his garment, wonld be 
glory and distinction enough for an ambitious man: I would tread in the 
steps of that great master.” The question is, why did he not do it when he 
began the world ? for this simple reason, he never had genius for it! Genius, 

-bc assured, is not a passive quality, and cannot conveniently he buttoned up 
for another opportunity, to be Jet out as „Eolus does the winds, whenever the 
possessor is in the caprice. Genius is a gift which sits on a possessor Jike 
a night-mare; haunts him when a lisping child, a restless youth, or in cou- 
firmed manhood. Reynolds, Romney, Lawrence, and Chantrey, were always 
predicting what grand thiugs they would do, as soon as they were above the 
necessities of life; as soon as snow ceased to fall and water to be frozen; as 
soon as babies cease to be tormented with abdominal] twangs, and Datffy’s 
elixir was no Jonger wanted ; as soon as all was calm and siuless, and free 
from bad passion: when they were so, would not their judgment be more 
matnre? When they have secured an independence, would not their genins 
be ina fitter condition for fancy? To this millennium of quiet they are 
always looking; at last it is the very time, to-morrow they'll begin. In 
comes another sitter—then come the guineas—then the dining out—then 
the bewithing flattery of some darliog he has just paiated successfully, aod 
very like about the eyes. In the mean time, some youth, whom Gnd has 
gifted, in poverty and strnggle, spends his money, meant for food, to get clay 
for a model; conceives a grand figure—sets to work, without waiting for the 
three per cents., and you find, in an obscure, cheerless, wretched room, a 
gigantic figure of Milo towering to the ceiling, as fine a combination of Iigh 
Art and true Nature as has ever appeared since the Greeks! 

I am no friend to that lachrymose croaking about time of life; I ain just 
as able now, at fifty-eight years, to set to work on a new acquirement as at 
eightcen years, and perhaps more able. “ Was I to begin the world again,” 
said Reynolds; of conrse he would do all sorts of things he had neglected to 
do, and follow Michael Angelu’s steps. Now, he had been saying this 
forty years, why did he not at once, like Tintoretto, write over the door of 
his painting-room, ‘ The day to Titian, the night to Michael Angelo?” and 
in six montlis we shonld have had bis limbs more like legs and thighs than 
nine pins. Why? becanse he only had the consciousness of imperfection 
without sufficient power to impel the remedy. After lamenting thus to 
Burke, he would sit down to a game of whist, or adjourn to the club, to listen 
to the declamations of Johnson. Let every man begin at once, not to-mor- 
row, but to-day, not by and hye at fonr, hut now, at six in the morning, or 
as soon as it is light. No, no; Lawrence never would have executed a great 
historical picture, Chantrey, a grand heroic statue, nor Reynolds have be- 
come the Michael Angelo of the eighteenth century, had he began the world 
again; he would have done precisely what he did when he began it before: 
these lamentations of mispassed time are only artful palliatives to conscious 
defects. It is a refutable sophistry to say, the higher walk addresses the 
mind, the lowcr, the senses; the higher walk addresses the mind through the 
senses, and if the senses are shocked by the wretchedness of the imitation, 
and the want of power in the instrument of producing reality, the thonghts 
conveyed are not more impressive, because the means are ineflicient—they 
are less so—and every thought, poetical, epic, pathetic, or comical, will have 
ten times more effect on the imagination in proportion to the abstract per- 
fection of the reality of imitating the objects used to convey them. Study 
the great works of the great men for ever, but never as a substitute, always 
as an assistant to nature. Never hold any communion in early life with 
those who set out despising the illustrions dead, and you will find mauy— 
don’t argue, fly; and above all things study alone. I can always predict the 
fate of any stndent who shares a painting-room with another for the sake of 
society. God help him who feels such a want with such a delightful vision 
in his braio, or at his side, by day and by night, as Painting! {f you have 
genius, industry alone will make you ready for its inspirations; if yon have 
not, industry at least will give you knowledge. 


As to the grand doctrine of the ideal in art, we have long since de- 
elared that we do not believe in it. We think common sense in art 
is of much more importance than the ideal, and we are eonvinced a 
living human being, with all his imperfeetions, is worth the finest 
eoagulum of selected beauties which ever were, or ever could be put 
together. This does not, however, affect the praetieal value of 
Haydon’s work, which we are satisfied must, fora long while, be a 
great and popular authority, and as sueh we strongly recommend to 
all our readers engaged in the pursuit of archileeture or the other 
branches of the ine arts, while we are firmly convinced that it adds to 
the claims of its autbor on the public gratitude and public admiration. 


1844.) 


The Companion to the Almanac for 1845. 
Buildings. 


With respect to the general character of this annual publication, we 
need not say anything more than that it is still kept up with the same 
diligence and ability as have uniformly been displayed in it. Indeed, 
as regards that portion of its contents which is of more immediate 
interest to our own readers, and which, we think, must be the most 
attractive to the public generally, this new volume contains about 
half as much again of architectural information and description as the 
preceding one did, which spaee we should like to see stil] further in- 
ereased, although the labeur of collecting materials even for no more 
than is at present given mnst, no doubt, be very great, since, unlike 
all others, architects are apt fo be far more reserved than at all com- 
municative with respect to their works. The buildings here spoken 
of most at length are—the Royal Exehange; a church at Haugh, near 
Bolton-le-Moors, entirely constructed of terra cotta, and having an 
openwork spire; the two chapels at Nunhead Cemetery; Pugin’s 
Roman Catholic Church at Nottingham, and St. Bernard’s Monastery ; 
two Institutes at Preston, the “ Philosophical” and the “ Mechanic’s” ; 
the Conservative Clubhouse ; and the New Law Courts, or Guildhall, 
at Bristol. 


With Seven Woodceuts of 


ROYAL INSTITUTE OF BRITISH ARCUTITECTS. 
Session 1844-45.—Orpinary MEETINGS. 


Chair to be taken at 8 o'clock on the following Monday evenings :—De- 
cember 2, 16, 1844; January 13, 27; February 10, 24; March 10, 31; 
April 14, 28; May *5, 12, 26; June 9, 23; July 7, 21. 


* Annual General Meeting of Members onty. 


THE LATE COMPETITION FOR THE CHORISTERS’ SCHOOL, MAG- 
DALEN COLLEGE, OXFORD. 

Sir,—Having seen from the careful perusal of your paper the great interest 
you take in the prolession generally, and the desire you have always evinced 
towards exposing any grievances with which it may be assailed, I have taken 
the liberty of addressing you on the subject of the present faulty mode of 
competing for new buildings now so generally adopted, and frequently so 
unjustly terminated, and would call your attention particularly to that for 
the Choristers’ School for Magdalen College, Oxford, which has, | hear, been 
decided in favour of a design sent in by Mr. Derrick, architect, of that city. 

In the ‘printed instructions issued to architects who might be willing to 
compete, it was disiinctly specified that the designs must be sent in by the 
first of October, ample time being given (nearly two months) for completing 
the designs in question. 

In commencing a competition twa ques'ions of the greatest importance na- 
turally suggest themselves to the architect, first the sum of money to be es- 
pended, secondly the time allowed tor preparing the plans, these are then 
considered as fixed points to be sernpuluusly observed, and he proceeds ac- 
cordingly, however, on the present occasion all such genera] rules appear to 
have been treated with contempt by both parties, the facts of the case heing 
simply these,—Mr. Derrick, who sends in his drawings at least two wecks 
after the time specified, is appointed to carry out his designs, he being a 
resident at Oxford, and having access, as any one had who was taken in by 
a member of the college, tu the room where all the drawings already sent in 
were exhibited, The sum of £20 each has, t hear, been voted to Messrs. 
Allom, Pugin, and another; the estimate of the former being £1800 more 
than the sum mentioned to be expended (£5000), and the second only sub- 
mitting a pen and ink perspective view of what he cunsidered the building 
ought to be, instead of sending plans, sections, and elevations as expected 
from the other competitors. | must sdy l am much surprised at such a ter- 
mination to a competition which | hoped, knowing the high characters of 
the parties who had to make the selection, would lave proved itself a pattern 
ot justice and impartiality, and can only attribute it to a want of knowledge 
of business on their part, and must in conclusion call upon the profession 
generally to come forward and appeal io the Institute of British Architects 
to take the necessary steps to put an end to a system marked with such gross 
injustice, The Institute is an incorporated body pussessing a royal charter, 
and it is scarcely necessary to add that public bodies can easily accumplish 
that which a private individual would not venture to attempt. 

Unless some remedy is found for this crying evil, these repeated acts of 


1 This amount was not specified in the printed instructions, bnt that can be no excuse, 
tor of course on se essential a point application would be made to the bursar vf the col- 
lege, who named #5000 immediately ag the sum to be spentonthe Proposed new bullding. 
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inconsistent conduct must necessarily tend to lower the profession in the eyes 
of the public, and will end by destroying its respectability altogether, when 
they see such treatment as it constantly suflers borne with impunity, and 
without any measures being taken to remedy the evil, and at the same time 
protect professional men from wasting their money and valuable time in such 
an unprofitable manner. 

By inserting the above in your very useful paper you will pnt others on 
their guard in future, and at the same time oblige your chedient servant, 


A Constant READER. 
London, Nov, 25, 1844. 


THE CAMBRIDGE CAMDEN SOCIETY. 
The Ecclesiclogist. 


The present age is characterized by a retrospective spirit, which 
prevails at once in literature, in science, and in art. Ata time con- 
fessedly favourable to the progress of knowledge, and to the discovery 
and development of new ideas, there exists a mania for resuscitation, 
a general anxiety that old intelleetnal treasures should not be forgotten 
or neglected by reason of the abundance of new wealth. A feeling of 
this nature cannot be objeetionable per se, and if ever liable to objec- 
tion, it will be only when exhibited in an intemperate manner, or on 
unworthy objects. It isan almost universal feeling, and has manifested 
itself in ways strangely various, and by effects most ludicrously dis- 
crepant. It has produced, for instanee, the various societies which 
republish obsolete and forgotten books, it has renewed a taste for old 
music, resuscitated Bach and Jomelli, stimulated the study of the 
older dramatists, and effected the public performance of the plays of 
Massinger. To this same endemic we owe the revival of the harpsi- 
chord, and to it the fashion for freseoes and cartoons, Flanders chimes 
and encaustic tiles ; and unconsciously influenced by one and the same 
spirit Fanny Ellsler and Doctor Pusey have introduced, she the 
minuets of the old French court at the opera, he the all-but system of 
theology at Oxford; at Cambridge the disease has assumed a milder 
form—it has terminated in a Camden Society. 

The Camden Society, most of our readers are aware, is a collection 
of amateur architects, reverend tectonick enthusiasts, modern Nebe- 
miahs, who, under the somewhat pagan motto Donec templa refeceris, 
aim ata radical reform of church architecture, send their younger 
members flying about the country with “lead-tape” to copy monid- 
ings, and with “hecl-ball’” (of the nature of which composition, as 
well as the orthography of its nume, we own ourselves prufoundly 
ignorant,) to rub away at old brass monuments and obtain delineations 
of them; also hold monthly meetings with honorary president, hono- 
tary secretary, and all complete; restore churches and drive the in- 
cuinbents out of theirsenses by their modern-antique zeal, and finally 
publish the somewhat flippant, and occasionally ungrammatical, but 
withal, in many respects, exeellent periodical before us—the “ Ec- 
clisiologist.”” 

That this publication has done much to revive the true spirit of 
Christian architecture, to protect the old memorials of that art from 
the injuries of time and the still more ruthless attacks of officious ig- 
norance, to give back to the cathedral its grandeur, the village church 
its simple beauty, none but the biassed will deny. But, alas, the un- 
prejudiced observer will too often have reason to grieve that inn 
canse so noble, and so worthily advocated, zeal has degenerated into 
intolerance, confidence into dogmatism, boldness into bigotry, that 
assertions have been made without proof, and maintained in defiance 
of it; that accidental accessories of the art have been mistaken for its 
fundamental principles, and mere architectural rules have been con- 
founded, or at least intimately conneeted, with religions doctrine. 

If anything of human art may elevate the soul to noble purpose, 
cheer it when exaninate, solemnize it in its careless or impassioned 
moods, it is those venerable records of olden piety the stately minster 
lifting itself up, sternly and atone, speaking though silently, and telling 
ever wondrous stories of the dead and of the past; or the sweet sim- 
ple country church, moss-grown, time-stained, which raises its beauti- 
ful head above its coeval trees, the simple and touehing memorial of 
ancestral faith. 

If anything of human ignorance may excite indignation, instead of 
pity or contempt, it is the meddling barbarism of churchwarden archi- 
tecture, which mars the reverend piles more hopelessly than the 
ravages of the elements, and still worse, far worse, the Wesleyan 
Gothie of modern sciolism, which apes the ancient Christian archi- 
tecture accurately enough to travesty it, and copies it in the letter 
with a fatal fidelity by which its spirit is violated or altogether con- 
cealed, How, then, mnst the lover of beauty grieve that they who 
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betake themselves to remove these detestable evils should perform 
their task with such hot zeal as to defeat their own purpose, and by 
intemperance and excess awaken the fears, and influence the preju- 
dices of ignorance, and so perpetuate the very errors they strove to 
correct ? 

That we may not be accused of bringing unsupported charges, we 
intend to consider some of what we believe the erroneous doctrines of 
the “Ecclesiologist,” as exhibited in the last two or three numbers of 
it, and we may do so with the greater facility, as the editurs nsnally 
exhibit in each successive part, in one form or another, the whole of 
their somewhat scanty stock-in trade. 

Commencing with the number of the “ Ecclesiologist? last pub- 
lished (in September), we find it opening witha paper on the arrange- 
ment of chancels. 

We suppose then a Chancel raised a single step of six inches’ depth at the 
Chancel-arch, and, considerably Mastward of this, on two other steps at 
least; that it hasa plain Altar of substantial materia) placed lengthwise 
under the Mast window, and well furnished with changes of hangings and 
with Sacred Vessels of proper shape; that the south wall is furnished with a 
single Piscina to carry off the water in which the Priest has washed his 
hands Leflore Celebration, and westward of this with three Sedilia, or seats 
for the Celebrant, Mpistler, and Gnspeller. constrneted, if passible, in the 
masonry of the wall, if not, consisting of oaken tabernacle-work of appro- 
priate pattern; that the north wallis provided with a Credence, resembling 
either a table, or a niche or bracket; and that in all other respects our Chan- 
cel is entirely free, open, and unoccupied : what more does it require ? 


We do not think this a fitting place to stop to ask whether the 
above passage tends to aggravate the fears of those who charge this 
work with favouring Roman Catholicism. We evnfine ourselves to 
the architectnral tenets, and we wish to show that the doctrines so 
earnestly advocated respecting the form and position of chancels are, 
at least, not inexpugnable. We may commence by observing that the 
above suppositions are wholly at variance with many existing models 
—tor instance, the Temple Church, and the Camden Society’s pet 
church, St. Sepulchre’s at Cambridge, even if we concede the position 
of the “ Eeclesiologist,” that in both of these the whole building east- 
ward of the circular part be considered a chancel, the aisles of which 
are alone to be occupied by the laity, who are consequently excluded 
from (in the former instance at least) the greater part of the sacred 
edifice. The alleged absolute necessity of a distinct and spacious 
chancel leads to a difficulty, owing to the general insufficiency of 
church accommodation, which the conductors of the “Ecclesiologist” 
cannot lave overlooked, but they defend themselves against the dif- 
ficulty by “many and sound reasons,” of which the principal seem to be 
that a distinetion of structure must be made between churches and 
“conventicles” or “preaching-houses,” and next that the ancient 
churches were all built in the manner they are prescribing. To which 
last argument we have merely to object, first, that even ¿fall the ancient 
churches were built in the manner asserted; that alone is not a snf- 
cient argument for so building modern churches: secondly, that the 
ancient churches were zo? all so built; thirdly, that there is reason 
to believe that in ancieut churches the arrangement of the chancel 
was altered at the time of the reformation. 


With respect to our first objection, which may be termed the theo- 
retical, we must consider on what principles it is deemed absolutely 
necessary to fullow the ancient models of Christian architecture with- 
out the slightest deviation. Obviously on two only; first, that the 
present purposes of churches could not be obtained without so doing ; 
secondly, that all changes of structure must lead to architectural 
errors. Now it can hardly be said, that the present purposes of 
churches cannot be adequately obtained withont exeluding the laity 
from a large part of them, since such an assertion would lead to the 
conclusion, that the rites of the elmrch had never been celebrated ac- 
cording to the rubric in any one church in the kingdom for centuries. 
Aud if it be contended that the absence of a distinct chaneel is neces- 
sarily an architectural error, the onus probandi lies with those surely 
who make the assertion, to show how it is that the fundamental 
essence, spirit, and principle of pointed architecture are so indisso- 
lubly connected with the existence of the chancel as to be incapable of 
vitality without it. This dificult task the Camden Society have never 
undertaken, or at least, only by the petitio principii of quoting ancient 
authorities. 

We consider that simple considerations such as the above, suc- 
cessfully dispose of this incessantly urged “ necessity of a spacivus 
chancel; and our opinion will be much confirmed by reflecting that 
the ancient churches were built of every form and under every variety 
of circumstances; that the laws of Christiao architecture, unlike those 
of Grecian architecture, are susceptible of almost endless adaptation 
and modification of structure ; that in many instances the eastern 
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part of the church was built first, and even in the times of Roman 
Catholicism, filled by the laity, until the western part of the church 
was crected, and that in many instances the western parts were nat 
completed at all. The supposition respecting the Temple Church in 
London, we consider preposterous, and should probably pronounce the 
same opinion respecting the Round Church at Cambridge, had not the 
Camden Society so altered it as to render it impossible to remember 
its original form. Their alterations in that building they can scarcely 
call restorations, in the ordinary acceptation of the word, since they 
themselves will scarcely assert, that it ever has since its fonndation, 
presented anything like its present appearance. They have destroyed 
real perpendicular architecture of the time of Henry VII, and built 
up perpendicnlar architecture of the 19th century; they have paved 
the interior with plain brown crockery; fcloniously insinuated a table 
of prothesis; forced the minister into a litany desk; brow-beaten the 
parishioner into the endurance of a communion table made of stone; 
and when complained of, make much the same answer that the lion in 
the fable did to the stork, who pulled the bone out of his throat. 

But we promised to show that there were grounds for believing 
that the arrangement of church chancels was altered at the Reforma- 
tion. The canons of the Church reqnire, that “ the commandments 
shall be set up at the eas¢ end of every church where the people may 
best see and read the same.’ The writers of the “ Ecclesiologist,” 
fairly confess themselves in a difficulty respecting this canon, and 
suggest various means of rendering it inoperative—in their own 
words ® considerations which may help to explain Ç) this ordinance.” 
The first of these suggestions is that the east end of every church 
means the east end of the nave! Now, supposing for an instant, the 
east end of the nave to be meant, where can the commandments be 
placed so that “ the people may best see and read the same.” The 
“ Eeclesiologist” candidly owns “ it can only be above the chancel- 
arch; so high, in most cases, as to be out of people’s sight.” This 
admission forces us therefore to believe that when the canon speaks 
of the east end of the church, it really means the east end of the 
church. A dangerous assumption truly! For the reformers were 
such imperfect churchmen that they are seldom allowed to have said 
what they meant, or to have meant what they said. If, however, the 
commandments must be placed on the eastern wall of the chancel, and 
that be the best place for seeing and reading them, we suppose the 
people mus? be admitted into the chancel. 

We shall now notice, briefly, afew more of the arrangements which 
the “ Ecclesiologist”’ would have in their chancel :— 

The entrance-arch must be crossed by a sereen. This will be composed of 
an unequal number of arched compartments, of which the middle one will 
span the main alley of the church: that alley, which commencing from the 
font at the door stretches along the pathway of a life of meek devotion, and 
passing at this poin the gate of death, conducts into the blessed mansion of 
the church invisible 

This in the nineteenth century ! 

The recipe for making stalls is excellent :— 

“Prayers are to be said, we therefore need a prayer-desk. But 
an injunction of King James directs that a convenient seat be made 
for the minister: at the back of onr desk we must therefore have a 
chair, And putting these two parts, the desk and chair, together, we 
get a complete stall. But it appears in the contemplation of the 
prayer-book that more than one person shall take part in the per- 
formance of divine service—there will be more stalls than one. 
But since confirmation and visitations arc, or ought to be held peri- 
odically in every parish church in the kingdom, and on these ocea- 
sions there will be present a bishop and many priests, it may be stated 
generally, that every chancel will be furnished with rows of stalls— 
say six or nine on each side, and returned against the eastern side of 
the roodscreen.”’ 

There is something quite dramatic in all this. 
thickens. 

The simple innocent “ prayer-desk’’ multiplies and increases as if 
it were a trick in a pantomime, till at last we have “ complete rows 
of stalls” and, oddly enough, arranged jus? in the Roman Catholic 
manner. Singular coincidence! Quite accidental of course, but 
curious notwithstanding. = 

Before leaving this part of the subject, we may observe, that the 
principle which the earlier numbers of the “ Ecclesiologist”’? warmly 
opposed, that Christian architecture may admit modifications in com- 
pliance with modern requirements, has latterly been distinctly recog- 
nized, for instance, in the following remarks on Lancet architecture : 

“Jt cannot be denied, that there are circumstances attending 
church-worship at the present day which render a certain quantity of 
light indispensable.” s»  * “Additional light should be gained 
rather by the repetition and judicious repetition of single lancets. 
We have very small printed prayer-books to read, and very popular 
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preachers to behold. We cannot follow old proportions. Then, we 
say, adopt a style in which you can [do what?) Do not abuse ancient 
designs, &e.” 

As far as we can understand this curionsly-worded passage, it 
tacitly admits the expediency of adapting ecclesiastical architecture 
to our present wants—a principle absolutely the reverse of that so 
earnestly advocated in these papers at their commencement. H then, 
a year or two have converted the Camden Society ‘so far, that they 
now contradict their own primary tlogmas, may we not hope that at 
no distant period, they will apply the principle which they have ad- 
mitted, and allow that it is well that a Protestant congregation should 
be so placed as to hear the minister as well as see him, and that it is 
not well, while our churches are already too small to contain even a 
fraction of the population, while so large a proportion of the people 
are suffering from spiritual starvation, are practically without a Sab- 
bath, and never participate in the most ordinary rites of a Christian 
land that one-third of the existing ehureh room shonld be tahen 
away to satisfy a controverted antiqnarian tenet. 

We cannot better conelnde these remarks on ehaneels and their 
uses, than with the following quotations from the paper under review. 
The restoration of the rood-sereen being determined upon, the 
Writers proceed :— 

“ Assuming it impossible to restore rood-lofts—we shall get as 
near as we cun to the old position, by reading the epistle and the 
gospel on the eastern side of the rood-sereen, And there will be this 
practical advantage gained, that the people will better hear what as 
being addressed to them it is proper that they should hear, namely, the 
epistle and gospel, [It is of no consequence whether the people hear 
the rest of the serviee.} We do indeed hope that the time will come 
when he that evangelizeth may again, as in ancient days, get him up 
into the high mountains.” Í 

That our readers may comprehend the dark sublimity of the above 
passage, we may infurin them that the latter part of it refers to the 
known Catholic custom of reading the gospel from an elevated place. 
And here we leave the snbject, with this simple question—If these 
be the uses to which chancels are to be applied, had we not better 
have no ehaneels at all ? 

We have not time to consider so fully as we hoped to have done, 
some other favourite doctrines of the Camden Society. We had in- 
tended, for instanee, to have controverted their assertion, that gal- 
leries are wholly inadmissible in ehurelics. We cannot give more 
than a mere outline of the course of argument whieh we should have 
pursued. That the gulleries at present seen in most churches are 
hideous deformities cannot be denied. They disfigure the architee- 
tural beauty, and therefore diminish the fitness and true worth of sa- 
cred bnildings, by cutting in half the shafts of pillars and the windows 
which were built to light an unbroken space. But, as we have hefure 
hinted, a distinguishing feature of pointed architecture is what may 
be termed, for want of a better word, its adaptability, that is the 
facility with which it may be applied under new cirenmstances and 
to new purposes, It therefore is by no means certain, whatever may 
be the defects of existing galleries, that in new churches galleries 
cannot be constructed without offending true taste and arehitectural 
propriety. Indeed, we may observe, that our cathedrals themselves 
suggest all the essential constituents of galleries in their beautiful 
triforia. 

The number of the “ Ecelesiologist” for August, commences with 
a cheerful chapter on ehurch-yards. The following are said te be 
“ the chief requisites of a well-furnished (!) church-yard :°— 

“« A low stout fence of stone, lych-gate, a church-yard cross, a yew 
tree, anda well." The object of some of these articles of furniture 
may not be obvious at first—the latter especially puzzled us not a 
litthe—however here is the explanation :— 

“ Their use is to supply water for holy baptism, and for the neces- 
sary purposes of the chureh, and likewise to allord refreshment to the 
weary pilgrim. Zn some cases the waler ig said io have worked medi- 
cinal or miraculous cures.” 

Were they true cures? 

Two or three pages further on we are treated to some speculations 
on the warming of ehurehes; the ideas have certainly the merit of 
novelty. First, “ cast-iron stoves are inadmissible.” The reason fur 
drawing invidious distinctions between cast and wrought iron is not 
assigned; the effects of the former, however, are stated to be “ to 
stifle the sickly, scoreh the strong, amuse the irreverent, and distract 
and unutterably disgust all who have the least sense of Catholic pro- 
pricty.”” We never remember to have read a more incoherent sen- 
tence. Some nice inventions are offered as substitutes for cast-iron 
stoves; but the suggestions are made with evident reluctance, for 
“our religious forefathers required no artificial warmth, Moderns 
will make themselves comfortable in church.’ The first contrivance 
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is an open brazier to be used “ only on the coldest days,” or “ lighted 
for an hour or two before service, and afterwards extinguished.” 
The great merit of this plan, it is stated, would be that the congre- 
gation would get a good view of the fire; though how they are to do 
so if the fire be extinguished before service, we do not clearly com- 
prehend. 

“It is well known that the look of a fire is almost as comforting as 
its actual warmth. Indeed, we have known instanees in which old 
ladies declared themselves warmed by the sight of stoves, whieh on 
enquiry were found to contain no fuel at all.” —p. 136. 

Are the writers here alluding apologeticatly to themselves ? 

The next plan is to have “a simple ring of iron, say one of the size 
and kind which encircles a coach wheel,” laid on the pavement and 
filled “with a bushel of hot coals from a furnace.” This is one of the 
most comfortable plans we ever heard of; we confess, however, 2 pre- 
judice in favour of heating by steam or hot water. 

On a cold raw wintry day—say during a sndden thaw after a severe 
frost, when the snow lies in smooth half melted patches on the ground, 
and a high east wind is roaring and rumbling about the old church 
tuwer, there must be something extremely exhilirating, not to say 
healthful, in sitting for two bours checred by a distant “ simple ring, 
&e.,”” with feet damped by snow-water resting on a stone pavement. 
But “moderns will make themselves comfortable at ehnreh.” 

The grand recipe of all, however, the master device, is reserved for 
the last; it is—daily service, which is said to he sufticient of itself to 
render churches perfectly warm and comfortable. Concerning whieh 
substitute for the handiwork of Rippon and Burton, we will merely 
ask the Ecelesiologists whether they ever, when freshmen, attended 
the daily morning service in their college chapels during winter. 

If we examine seriously the causes which have induced the gentle- 
men who “do” the “Ecelesiologist” to utter snch absurdities on the 
subject of warming churches, we shall find the basis of their views to 
be two-fold. Dislike of innovation is the first reason for trying to 
supersede the varions beautiful contrivances which have been invented 
{roin time to time for warming large buildings by steam, hot water, 
or hot air conveyed hy pipes. But we have already shewn that this 
periodical itself admits the principle that change of requirements in 
bnildings justifies corresponding adaptations of structure. This con- 
cession is made in the ehapter on laucet arehitecture. But, even had 
no such concession been previously made, might we not fairly consider 
it virtually granted in the very paper under consideration, lor to what 
else ean we attribute the suggestion of any stove apparatus whatever, 
in compliance with the modern desire (founded undoubtedly on the 
most rational priociples,) for inereased warmth and ventilation. We 
may, therefore, fairly consider the first argument disposed of on the 
ground of inconsistency, as well as for causes already noticed in dis- 
cussing the doctrine of architectural immutability. 

The second reason of the “ Ecelesiologist” in the present case ap- 
pears to be, that the flue-pipes and stoves will, if nneoncealed, be in- 
jurious to architectural elfect, and if concealed, will violate the canon 
so strongly, and for the most part correctly, insisted npon by the Came 
den Society—that all imitative materials, deceptive concealment, and 
allillusive artifices are injurions to the dignity of architecture. We 
assent cordially to this opinion in the form in which we have expressed 
it; but we hold that it is not concealment merely, but deceptive con- 
cealment, whieh constitutes the real olfence against correct taste. In 
a palace it would be ridiculous and intolerable to place in a conspi- 
enous position the kitehens, cellars and seulleriess; and surely the 
architect would not be open to the imputation of deception who kept 
these offices simply out of view. Iu the same way, pipes for convey- 
anee of heat are perfectly allowable in churches, even when so are 
ranged as not to be visible to the congregation. The real architec- 
tural offence would consist in making those pipes resemble shafts of 
pillars, mallions, or mouldings, or in sinking them into the walls and 
painting them over to imitate stone or wood. We therefore come 
to the conclusion that the above convenient methods of diffusing heat 
may be employed in churches, without offending the severest rules of 
architectural criticism, provided the metal pipes be so arranged as to 
perform their office successfully withont being offensively prominent, 

We innst, however, content ourselves with these brief and imper- 
feet considerations of some of the doctrines of the Camden Society. 
We have not space here to explain our views adequately and fairly, 
but we must hope to have hereafter an opportunity of amplifying and 
supporting them. For the present we take leave of this society with 
a sincere acknowledgment of the benefits they lave conferred on 
architecture by labouring for its reformation. But while we cordially 
sympathise with their labours, we cannot but regret that they them- 
selves have done so much to render their own knowledge and talents 
ineffective. They have shewn a disposition for severe criticism—but 
that might arise from honest zeal; they often display fippaney —but 
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that may be cansed by a good-natured effort at being amusing; they 
not unfrequently commit solecisms—but these, perhaps, are produced 
by sympathy with university prejudices; they cite decrees, and coun- 
cits, and rubrics, in preference to Scriplure—but this may be because 
the devil has taken to quoting the latter. But for using architecture 
as the insidious vehicle of tenets altogether incongruous there can be 
no excuse. They who wilfully conceal new doctrines in old garments 
are guilty of cowardice and dishonesty—cowardice in not avowing 
their sentiments, and dishonesty in disguising them. 


EXPLOSION ON BOARD THE “ GIPSY QUEEN.” 

It is cur painful duty to record a frightful and fatal accident which oc- 
curred on Tuesday, Nov. 12, involving the death of Mr. Jacob Samuda (well 
known on account of his connection with the Atmospheric Railway), and 
nine other persons cn board the steam-boat the Gipsy Queen, lying at the 
mooring buoy, off Brunswick Wharf, Blackwall; in consequence of one of the 
Joints of the steam-pipe leading from the boilers to the cylinders giving way 

m as explained in the evidence 
hereafter given. The Gipsy 
Queen is a new iron boat of 
about 500 tons birthen, re- 
cently built by Messrs. Jacob 
and Joseph Samuda, wih a 
pair of engines of the collec- 
tive power of 150-horses (no- 
minally) on the bell-crank 
principle as patented by Mr. 
Jacob Samuda, and reported 
in our Journal for January 
last, p.37. For the sake of 
reference we again give the 
engraving. | 

lt appears from the evidence that the explosion, 
was in no way connected with the construction of 
either the engines or the boilers, but simply in the 
method of making the joints, or rather in the fixing, 
of the steam-pipe leading from the boilers to the 
cylinders. On the day of the accident the vesscl 
yan down the river to try the engines, which it is 
stated worked admirably and perfectly satisfactory 
to all parties present, that during the trip the steam 
was not more than 103b. pressure, although the 
safety valves were represented to have been loaded 
with 25 }b. on the sqnare inch; after the vessel had 
made the trial trip, she was moored off Blackwall, 
when Mr. Jacob Samuda felt desirous to try what 
effect high steam at 25 1b. pressure would have upon 
the boiler; 1t was during this experiment that the 
fatal accident occurred. 1n order to render the evi- 
dence intelligible, we have borrowed of our contem- 
porary, the Mechanics’ Magazine, the four annexed 
engravings, showing the pipe and the joint. 

Fig. l is a plan, or top view, of the pipe. 
a sile view. 
at the angle. 


Fig. 2 
Fig. 3 a perspective of the bent pipe 
A is the vertical pipe leading to the 


cylinder; B the steam-pipe from the boilers ; C the d 


intermediate steam-pipe; b b joints of the flange 
description; c and d socket or spigot and faucet 
joints. Fig. 4is an enlarged view of the socket or 


spigot and faucet joint, d, being the one which is 
Fig. 4. 


represente] as having given way first; the 
part indicated in black is the place occu- 
pied by the ring or bead which was origi- 
nally on the end of the pipe, and in the evi- 
dence stated to have been chipped and filed 
away ; the joint was packed with hempand 
tallow, and surrounded with a gland to pre- 
vent the packing being forced out by the 
steam. lt is very evident from this de- 
scription, that we have a packing very si- 
milar to that round a piston rod, and in 
consequence of the bead being cut away, a 
very low pressure of steam would hft the 
elbow pipe out of its place; if the pipe be 
10 inches diameter the area jis equal to 78} 
inches, and with afpressure of steam at 
T01b. there’ would be an upward pressure of 
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785 1b., consequently, if the pipe was nol strapped down, it is very evident 
that the elbow pipe would be lifted out of its sncket in the manner the acci- 


-dent is represented to have occurred. ‘There appears to be some astonishment 


exhibited by all parties at the inquest at the bead being cut away and filed, 
but not a word was said about the gland, if the latter was in one piece it is 
evident that the bead was cut away io get the gland on the pipe, but if the 
gland had been made with two hemicircles and a ring under, also in two 
pieces, and placed so as to break joint, it might then have been put on 
without the bead being cut away; if the annexed drawing be a correct 
view, of which we have no doubt, it is very evident that the gland 
was in one piece, and consequently it accounts for the chipping away of the 
bead on the end of the pipe. It is also stated in the evidence that the 
spigot and faucet joint is necessary to allow for expansion of the metal ; for 
this purpose 4to ł of an inch in a pipe 30 feet long, would be ample play, and 
ina vertical pipe 10 feet long } of an inch; but the principal necessity of 
such juints is to avoid derangement when the vessel takes ground; in such 
case iron cement joints, as recommended by one of the witnesses, would give 
way and be perfectly useless. We, therefore, under all the circumstances, 
cannot see any objection to the socket or spigot and faucet joint, provided it 
be made with a bead on the end of the pipe, and a proper gland. To the de- 
fect of the latter do we attribute the awful accident ; having offered these 
observations, we shal] now proceed to quote the evidence given before the 
coroner, Mr. Baker, at the inquest held upon the bodies of the sufferers. 


THE INQUEST, 


Mr. G. Low, an engineer on board of the vesse} at the time of the accident, 
stated that she had two engines worked with two cranks, without an inter- 
mediate shaft. They are different from ordinary engines. Are both direct 
acting engines, and beam-engines. The common beam-engine has cylinders 
standing athwart the ship, and are parallel with the shafts, but the engines 
in the Gipsy Queen stand fore and aft the boat, with the shafts at right 
angles, and not paralle} at all. Thought that they were not more dangerous 


Fig 2. 


than the ordinary steam-engine. The beam of the common steam-engine 
oscillated in its centre, while the beam in Messrs. Samuda’s engine had a 
motion at ihe end. In fact, there were two separate beams. He believed that 
Messrs. Samuda were, in making these engines, under enntraet to use all the 
serviceable parts of the engine of an old steamer whieh the new one was to 
replace. But whether portions of the old engine were used did not know. 
Could not say what they were called, as they were not worked up to the 
power they were intended to be worked at. ‘They were condensing engines. 
The engines were never working higher than 10 Jb. tn the inch all the while 
he looked at the gauge, till ihey stopped at the Wast India Docks. The 
number of strokes she gave was from 20 to 24 per minute. The safety valve 
would nat rise at a pressure of 10 lb. to the inch. “The maxinium pressure 
calculated to go before any mischief might be apprehended was stated by Mr. 
Samuda at 40 lb. to the inch. le (witness) suppased she was working on 
Tuesday at nearly 200-horse power, The diameter of the cylinder was 45 
inches, and the stroke was (as the reporter understoad) 4} feet. ‘The engines 
were iried on the Friday previons, She was tried at her moorings. Could 


{8 44.] 


not tell what caused the accident. The pipes are perfect at the joints. The 
pipe is not broken. It is one of the spigot fand faucet joints that has been 
lifted out of ils place. Mr. Samuda had no power over the weight in the 
safety valve; nor any one else, {t was ina chest, sccure from any person’s 
interference. The weight upan the safety valve was set at 26 lb. Witness 
differed from Mr. Samuda as to the amount; Mr. S. said it was 26 Ib. and he 
thought it was 27 Ib. No steam could blow off at the valve till the pressure 
was at 26 1b. When Mr. Samuda sent him on deck a very little steam was 
just onzing out. The motion of the engines had ceased about 10 minutes. 
The main pipe is joined with what is called a spigot"and faucet joint. This 
was lifted out ot its socket, in answer to a question ‘ was there no fasten- 
ing ta the joint? No bolt or screw at all?” witness said it hada packing 
ofhemp. The joint is used to allaw for expansion. They were cast-iron 
pipes, and all these pipes must have these joints for expansion and contrac- 
tion. Had seen one twice the slze. Itis the customary mode of joining in 
all engines that are fitted with cast-iron steam pipes. As already stated, 
Messrs. Samuda were bound to work up parts of the engines of the old ves- 
sel, and the cast-iron pipes were parts of the ald vessel. They used the cast- 
iron pipes, the air-pumps, and the eross-heads. The engines were in their 
places before he joined the work at all, and he could not speak at all af the 
quality of the work. 

The Coroner said there did not, from the evidence of Mr. Law, appear to 
have been any fraeture in the pipe from which the fatal explosion had taken 
place; therefore the solidity of the material did not become an important 
point in the inquiry. There was, therefore, on this head nothing to find fault 
with as far as the evidence had gone, Ile, however, thought further infor- 
mation should be obtaincd ahout the amount of security afforded by the de- 
seription of joint that had given way. Judging from the evidence, it did not 
appear to him that there was anything like secunty against similar fatal 
occurrences, if the spigot and faucet joint were used under the pressure 
spoken of by the witness Low. He, indeed, did not see how, with so ineffi- 
cient a mode for joining steam-pipes, or packing them, as the witness had 
described it, fatal aceidents could be prevented. 

Mr. Low’s examination continued—The joint which had given way was 14 
or 15 feet (as was understood) from the boiler. Tad the pressure never been 
more than 8 or 10 1b. to the inch, at which the engine worked on her trip, 
there would not haye been any danger, but the additional pressure put upon 
her required something more than that fixture (viz. the spigot and faucet joint.) 
The vessel started with the steam pressure at 61b, and while working her 
they were unable to get it higher than 10]b. Had no doubt that the oceur- 
rence was entirely accidental. Mr. Pim, treasurer of the Dublin and Kings- 
town railway, here asked permission to put, through the coroner, two or 
three questions to the witness. He (Mr. Pim) was a friend of the deceased 
gentleman, Mr. Samuda, and being in town he had taken the opportunity of 
attending the inquiry to elicit facts upon one or two points. 1 think, Mr. 
Low (continued Mr. Pim), you said the cause of the accident did not arise 
from any peculiarity in the construction of the engine itself? Witness—The 
ptimary construction of the engines had no connection with the accident at 
all. Neither did it arise from any peculiarity in the construction of the boiler. 
Neither had the material of which the steam-pipe was composed any- 
thing whatever to da with the accident, because the pipe is whole yet, but 
were | to make the same pipe of the same material I would not make it in 
the same form. The material of which the steam-pipe was composed did not 
at all contribute to the accident. 

With the view of having the evidence of other practical men the inquest 
was adjourned till Saturday, Nav. 16. 

The Coroner said that Mr. Hensman, a draughtsman, cn board at the time 
of the accident, and Mr. Low, the engineer, had given some additional evi- 
dence on the inquest held on Friday on the bodies of those who had died after 
their removal to the London Hospital, which would be repeated. The great 
question was, how to prevent such accidents oceurring in future. A brother 
of one of the men who had died at the hospital, named Riley, and who was 
on board at the time, was satisfied that this was an accident: bnt if accidents 
from simliar causes were to occur again, it was desirable for persans to know 
that death from such a cause would then amount to manslaughter. Ina case 
“The King v. Carr,” reported in Carrington and Payne, it was held that 
where a man made a cannon which burst, and it was sent back to him and 
repaired, and it burst a second time, that death from such repeated accident 
amounted to manslaughter. So in this case. if an accident from the same 
cause were repeated, he should have no hesitation in directing a jury to find 
a verdict of manslaughter. But Mr. Samuda, the engineer and chief owner, 
having paid the penalty of his life for this imperfectly constructed joint in the 
steam-pipe, he thought it would be harsh to bring in such a verdict against 
the younger brother and partner in the firm. 

Mr. Low then gave additional evidence, that if a collar or ting had been 
on the end of the spigot pipe, it would have allowed for contraction or ex- 
pansion, without permitting the pipe to be withdrawn from the socket. It 
Was customary to have such a collar. Its own weight would keep the pipe 
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in its place (?) at a pressure ofjsteam of 101b. to the inch, but a pressure of 
26 lb. to the inch lifted the pipe out ot the socket. 

Mr. Henry Hensman corroborated the testimony given by Mr. Low in all 
respects, except this, that he thought the same pipe, if it had been joined 
with iron eement, would have been Perfectly safe. He did not think that 
provision for the expansion and eentraetion of this joint was so absolutely 
necessary, the expansion of the middle joint being sufficient. The joint as 
made and packed, would have bcen perfectly safe, if there had Leena stay 
between it and the deck, or if it had been strapped with an iron strap to the 
engine, so as to prevent the pipe rising from its socket, 

A Juryman—Do you happen to know whether this pipe was new, or was 
part of the machinery of the old Gipsy? Mr. Pim—We shal) be prepared in 
a fow minutes to show that it was a new Pipe cast for the purpose. A Jury- 
man said it appeared to him, on examination, that the head af the spigot pire 
had been chipped off. Mr. Low said, it also appeared so to him. Ie was 
perfectly satisfied if the late Mr. Samuda had known it, he would kave ceon- 
demned the pipe as unsafe. 1t must have been done without orders, and ought 
not to have been done. The Coroner—Might it haye chipped itself in coming 
out? The Juryman—No ; that was not the case evidently. 

The Jury then retired to consider their verdict, and returned in about half 
an hour, baving found a verdict of “ Accidental death.” They also expressed 
an opinion that the deaths of the deceased were “ caused by the false and im- 
proper construction of the joint of the main steam-pipe, m its not being suf- 
ficiently seeured ; and they express this opinion in order thattdue caution 
may be used to prevent similar accidents in future, which, it appears to the 
jury, may be effected by a collar or ring to prevent the severance of the 
pipes.” 

At another inquest held on the badies of Riley, Donovan, and Mills, who 
died after their removal to the London Hospital, the Coroner remarked that 
he thought there was decided blame with respect to the fatal occurrence, in- 
asmuch as that the steam had been put to 251b. to the mch, when it was stated 
that from the parting of the spigot and faucet joint, it was not capable of 
resisting steam of that power. The following evidence was given. 

Mr. Low was asked one or two questions as to the position of the steam- 
pipe, and the place of its separation. He explained that the pipe went up 
from the boiler vertically, then on a line over where Mr. Samnda was stand- 
ing at the time of the explosion, and turned down to the cylinder. It was in 
the eentre of the longitudinal portion that the spigot and faucet joint was 
placed, the parts were forced from each other by the pressure of the steam 
against the elbow. Witness attributed the yielding of the spigot and faucet 
Joint to the great pressure ; but he believed if there had been a collar or ring 
on the end of the spigot, that being encased in the faucet six or seven inehes, 
allowing for expansion and contraction, it would have prevented it from being 
withdrawn. 

Mr. Henry Hensman, corroborated in all points the testimony of Mr. Low 
but he would go further than he had done, and say that the same pipe, if 
joined by iron cement, wonld have been perfeetly sate-—Mr. Low, being here 
asked if that was also his opinion, answered in the affirmative—Mr. Hens- 
man did not think any allowance for the expansion or contraction was abso- 
lutely necessary. Being asked by Mr. Pim, who attended on Lehalf of the 
friends of Mr. Samuda, whether the Joint, as made and packed, would not 
have been perfectly safe, if there had been a stay upon it to keep it in its 
place, he replied certainly. ‘There were two U ties to holl up the horizontal 
portion of the pipe ; and il the pipe with the joint as made ard packed had 
been strapped to the engines, it would have been perfectly safe, as the pipe 
would have been prevented from moving either way.—Mr. Pim—Was not the 
spigot and faucet joint introduced by Mr. Samuda rather as a refinement to 
avoid accident, and as an improvement? Mr, Hensman—Yes, And in an- 
swer to inquiries if there had not been a ring or collar originally to the pipe 
which belonged to the old engines, the witness said, he believed there had, 
but that it was cut off probably because the pipe was too long, without Mr, 
Samuda’s knowledge ; and if Mr. Samuda had known that the joint had been 
fitted in the way it was, he would have had it altered. Mr. Samuda could 
hardly look at every joint fitted by his workmen, although he was always 
exceedingly anxious personally to see the work was done in a proper manner, 

Mr. Pim observed, that the inefficiency of the joints arose fiom an error of 
judgment, and not from a want of care, and a juror observed that Mr. Samuda 
evidently thought it safe, or he would not have placed himself in the dan- 
gerous position that he did. 

The jury having expressed themselyes satisfied with the evidence, returned 
a verdict of * Accidental Death.” 


Cyanocen.—M. Wöhler has shown that when nitrogen gas containing 
moisture is passed over a mixture of potash and charcoal, cyanide of potas- 
sium is formed, but if the gas be dry no cyanogen is formed, | 
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ATHLONE NEW BRIDGE. 

On Saturday, the 9th November, a new bridge crassing the Shannon, in 
the town of Athlone, erected under the Shannon Commission, was opened to 
the public at one o'clock, p.m.and the old bridge, erected in the days of good 
Queen Bess, closed for ever at three o'clock. The ancient structure. which 
was placed at the lowest point of the town, and shallowest portion of the 
river, was a long range of small semi-circular unequal arches, carrying a 
stripe of roadway so narrow as searecly to allow a single carriage to pass, 
with recessed parapets, and of that inconveniently picturesque character 
which marked the work of carly bridge builders. It was directly unter the 
guns of the citadel or ancient fort, and was the scene, or connected with the 
events of some of the most stirring passages of Irish history. An ancient in- 
scription stone, now presented to the Royal Irish Academy vollection of 
antiquities, recorded some of thase, and alluded to others in a style which the 
present toun council of Athlone did not consider sufficiently complimentary 
for its re-erection on the new bridge. The site of the new bridge is higher 
up the river, to the northward of the old; it is wholly from the designs of 
Thomas Rhodes, Esq., civil engineer to the commissioners, who has judi- 
ciously placed the roadway at such a level as will avoid hereafter that tre- 
mendous descent into the bowels of the lower town as all who have passed 
the old bridge will recollect. The new bridge consists of three noble elliptic 
arches, each of 63 fect span, together with a cast iron swivel bridge, resting 
on heavy abuiments, of 45 feet span, and 24 feet width of roadway; the ge- 
neral width of roadway is about 30 feet, with flagged foutways of six feet at 
each side. The material is limestone of the finest colour, scantling, and tex- 
ture, and the style of execution of every part, and the skill with which difi- 
cullics of no ordinary character in constructing the underwater work were 
met and overcome by the contractor, Mr. John M'Mahon, are in the highest 


degree admirable. The average depth of water under the bridge is about 18 
feet, and when it is stated that the large coffer dams were driven and staunch- 
ed upon a bottom of coarse open gravel, admitting water like 2 sieve, these 
difficulties will be appreciated by those acquainted with practical engincering. 
The swivel bridge was constructed and erected by Messrs. John and Robert 
Mallett, iron founders and engincers, of Dublin, and its execution has met, 
the highest approbation from the engineer and commissioners. Although 
the width of roadway is so great, and the weight of the mass of framing, up- 
wards of 300 t: ns, either leaf of the bridge can be cpened or ciosed by a single 
man in abont a minute. The largest castings probably ever mate in this 
enuntry occur in this strneture ; cach of the traserse rings, which measure 
24 feet across, weighs about 16 tons. Four of these rings, cach of this large 
diameter, were turned in a lathe constructed for the purpose in the foundry, 
in order to render the bearing surfaces for the rollers true and polished, The 
style of the bridge is of the massive Roman order, and viewed from the an- 
cient one bears much of that aspect of repose and grandeur which pre-cmi- 
nently characterise London Bridge. that noblest building of its class which 
the hand of man has yet constructed. 


INSTITUTE OF CIVIL ENGINEERS. 


The Council of the Institution of Civil Engineers have awarded the follow- 
ing Telford and Walker Preminms :— 

Telford Medals in Silver to William Fairbairn, M. Inst. C.E., for his Paper 
s“ On the properties of the Iron Ores of Samakoff (Turkey), &¢.”—To John 
Murray, M. Inst. C.E., for his “ Description and Drawings of the removal of 
the Lighthouse on the North Pier, at Sunderland.”—To James Bremner, M. 
Inst. C.E., for his Papers “ On Pulteney Town Warbour,” “ Sarclet Harbour,” 
“A new Piling Engine,” and “An Apparatus far floating Isrge stones for 
Harbour Works.”"—To Andrew Murray, Assoc. Inst. C.E., for his Paper “ On 
the construction and proper proportions of Steam Boilers.” —To Alexander 
Angus Croll, Assoc. Inst. C.E., for his Paper “On the purification of Ccal 
Gas, &c.”’—To James Braidwood, Assoc. Inst. C.E., for his Paper and Draw 
ings descriptive of “ The means of rendering large supplies of Water available 
in cases of Fire, &c.”—-To Jacob Samuda, Assoc. Inst. C.E., for his “ Ac- 
count of the Atmospheric Railway.’ —To Charles Tlutton Gregary, Grad. Inst. 
C.E., for his Paper “On Railway Cuttings and Embankments.”—To Captain 
William Scarth Moorsom, Assoc. Inst. C.E., for his * Description and Draw- 
ings of the Avon Bridge at Tewkesbury.”—To Thomas Grissell, Assoc. Inst. 
C.E., for his “ Description and Model of the Scaffolding used in erecting the 
Nelson Column.”—To Charles Manby, Secretary and Assoc. Inst. C.E., for 
the translation and arrangement of the “ History of the Canal and Sluices of 
Katwyk,” and the “ Description of the Works of the Amsterdam and Rotter- 
dam Railway,” by the Chevalier Conrad, M. Inst. C.E. 

Walker Preminms of Books, suitably bound and inscribed, to the Cheva- 
lier Conrad, M. Inst. C.E., far his ** Description and Drawings of the Works 
of the Amsterdam and Rotterdam Railway.’’—To James Leslie, M. Inst. C.E., 
for his * Description and Drawings of the Ilron Lock Gates af the Montrose 
Docks."—To Jolin Geale Thomson, Grad. Inst. C.E., for his ‘ Description 
and Drawing of the Landslip in the Ashley Cutting, Great Western Rail- 
way.’’—To John Timperley, for his ‘ Account of the building of the “ Wel- 
lington Bridge, Leeds.’.—To George Willoughhy Hemans, Grad. Inst. C.B., 
for bis “ Description and Drawing of a wrought iron lattice Bridge on the 
Dublin and Drogheda Railway.” —To William Evill, Jnn., Grad. Inst. C.E., 
for his “ Description and Drawings of the London Terminus nf the Eastern 
Counties’ Railway.”—To Arthur John Dodson, Assoc. Inst, C.E., for his 
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“ Description and Drawings of the Ilydraulie Traversing Frame, used on the 
Great Western Railway.’ —To James Forrest, Jun., for his Drawings and 
Diagrams illustrative of numerous Papers read at the Meetings.” 


LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM OCTOBER 29, To NOVEMNER 23, 1844. 


Six Months allowed for Enrolment, unless otherwise expressed. 


George Ferguaon Wilson, of Belmont, Vanxhall, gentleman, George Gwynne, of Princese 
street, Cuvendisb-square, gentleman, and James Pillans Wilson, of Belmont aforesaid, 
gentleman, for “ Improvements in the mannfacture of night lights.”’—Sealed Oct, 29. 

Alexander Parkes, ef Birmingham, Artist, for ‘Improvements in the manufacture of 
certain alloys or combinations of metals, and in depositing certuia metals.” — Oct. 29, 

George Robert D'Harcourt, of Old Jewry, London, gentleman, for “ Improvements in 
ascertainiog and checking the number ot checks or tickets which have been nsed and 
marked, applicable for railway offices and other placea.”—Oct. 29, 

Thomas Squire, of Warrington, Connty of Lancaster, Tanner, for * Improvements in 
tanning hides and skins.”’"—Oct. 29. 

Thomas Fuller, of Manchester, Engineer, for ‘certain Improvements in machioery, 
tools or apparatus for turning, boring, and cutting metals and other aubstances.”—Octo- 
ber 29. 

Wiliam Crofts, of Lenton, Nottingham, lace manufacturer, and James Gibbons, of 
New Radford, machinist, for “ Improvements in the manufacture of figured or ornamented 
lace, or net of various textures.”—October 31, 

George Ferguson Wilson, of Belmont, Vauxhall, gentleman, George Gwynne, of Princes- 
street, Cavendish-square, gentleman, and Jamea Pillans Wilson, of Belmont aforesaid, 
gentleman, for ‘Improvements in treating fatty and oily matter, and in the manufacture 
of candles."— October 31. 

George Beadon, of Taunton, Somerset, gentleman, for “Improvements in life-boats or 
ralts, and in apparatus for raising or lowering the masts of vessels, which itnproyemeats 
in raising or lowering are applicable to other purposes.”’— October 31. 

Willian Newman, of Birmiogham, brass founder, for ‘a certain Improvement or cer- 
tain improvements io window- blinds? '™— November 2. 

Charles Smith, of Newcastle-street, Strand, gentleman, for ‘‘ new and Improved methods 
in the construction and application of a variety of cooking, enlinary, and domestic articles 
and utensils, some of which are applicable to cleaning and a variety of similar useful pur- 
poses.""— November 2, 

Jean Baptiste Maniquet, of Sallionere Hotel, Leicester-square, gentleman, for “Ime 
provements in doubling, twisting, and reeling silk, cotton, and other substances.’’— 
Navember 2. 

William Bewley, of Dnblin, gentleman, for ‘Improvements iu fastenings for doors, 
windows, and other places where fastenings are used.”— November 2. 

Thowas Brown Jordan, of Cottage-road, Pimlico, mathematical divider, for “ Improve- 
ments in the manufacture of blocks or snrruces for surface printing, stamping, embossing, 
and moulding.’’— November 2. 

William Brunton, jun., of Pool, Cornwall, engiucer, for “ Improvements in apparatus 
for dressing ores.”—Navember 2. 

Thomas Unsworth, of Derby, ailk weaver, for “an Improved manufacture of elastic 
fabric.” — November 2. 

Joseph Thomas, of Finch-lane; publisher, for “a new and Improved tube.’ 
cominunication.— November 5, 

Henry Atkios, of Nottingham, lice manufacturer, for “certain Improvements ia the 
manufacture of net lace.’”—November 5. 

John Groom, of Oldham, Lancaster, for ‘‘certato Improvements in the machinery or 
apparatus for preparing, slubbing, or roving cotton, wool, and other fibrons substances.” 
—November 7. 

Stephen Geary, of Hamilton-place, New-road, architect and engineer, for '‘certaln 1m- 
provements in the machivery, npparatns, and arrangements for the supply and distribu- 
tion of water for public and private uses, but more particularly in cases of tire,’—Nov. 7. 

Henry Borriskill Taylor, of Piccadilly, lamp manufacturer, for * Improvements in appae 
ratus for transmitting light from lamp and other burners.”— November 7. 

Daniel Chandler Hewitt, of Hanover-street, Hanover-square, musical instrument maker, 
for “ Improvements in certain stringed and wind musical instruments.”—Noveiber 9. 

David Auld, engineer, of Dalmarnock-road, and Andrew Auld, of West-street, Trades- 
town, Glasgow, for “aa Improve] methods ar methods of regulating the pressure and 
generation of steam in steam-boilers acd generators,” — November 9, 

William Prosser, jnn., of Windsor-terrace, Pimlica, gentleman, for ‘ Improvements in 
the construction of roads, and in carriages to run therean.’’—November 9. 

Richard Harris, the elder, of Leicester, manufacturer, for * loproveoents in machinery 
employed in the manufacture of looped fubrics.’"—November 9. 

Charles Derosne, of Rue des Batailles Chaillat, near Paris, gentleman, for ‘an exten- 
siou of an iavention for certaio Improvements in eatracting sugar or syrups from cane- 
juice and other substances containing sugar, ant in refining sugar and syrups.” (For the 
term of six years from the expiratien of the ariginal graot.)— November 9. 

John Dearman Dunnicliff, of Nottingham, lace maonfactorer, William Crofts, of Pen- 
ton, lace manufactnrer, and John Woodhouse Bagley, of New Radford, mechanic, for 
“ certain Improvements in the manufacture of lace and other weavings." — November t3. 

Mark Freeman, of Sutton, esquire, for ‘ Improvements in working or dressing the sur- 
face of stone.’"—November l4. 

Frederick Steiner, of Hyndburn Cottage, Lancaster, turkey-red dyer, for ‘ A new co- 
jonring matter to be used in dyeing certain colours on cotton, woollen, silk, and linen 
fabrics.””— November l4. 

William North, of Stangate, slater, for ‘ Improvements in covering roofs and flats with 
slate.” — November 14. 

Isaac Farrell, of Great Brunswick-street, Dublin, architect, for * cerlain Improvements 
in machinery, wherehy carriages may be impelled on railways and tramways by meaas of 
stationary engines or other power, incliding eertain apparatus connected with the car- 
riages to run cn the same.’’—Novenher 14. 

Francis Watieen, of Finsbury square, merchant, for * Improvements in preventing in- 
crnstations in steam. boilers and steam-generators.’’—Noveaiber 16. 

Joseph Mandslay, of Lambeth, engineer, for ‘t certain Improvements in steam-engines.” 
—November 16, 

Francis Higginson, of Rochester, lieutenant in ber Majesty’s navy, and Edward Robeit 
Coles, of the same place, merchaet and ahip-owner, for * certain Improvements in the 
construction of buildinga generally.""—November 21. 

David Metcalf, of Leeds, dyer, for “ A new mode of manufacturing or preparing a new 
vegetable preparation, applicable to dyeing blue and other colours.’*—Noyember 21. 

Jolin Spencer, agent of the Phenix Iron Works, West Bromwich, Statford, for ° Im- 
provements in manufacturing or preparing plates of iron or other metal for roofing and 

ther purposes to which the same may he applicable.’’— November 23. 
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